[image: image1.png]KeepgregonCool

Oregon Global Warming Commission




DRAFT 2020 Built Environment GHG Emissions Reduction Options

Recommendations
[Note:  Measures* with asterisk are also addressed in Governor’s Executive Orders 17-20 and 20-04.  Language in italics reflects links with equity outcomes]
[Codes and Standards]

1. Establish a Building Carbon Intensity Standard (CIS)
.  

2. *Update Appliance/Plug Load Standards*
.   

3. *Set Carbon Code for New Construction*
.  

4. Adopt Retrofit Building Carbon Code.  

5. Create an Energy- and Carbon-Efficient Reach” Code Alternative to Statewide Code Uniformity for Large Jurisdictions.   

6. Reduce Industrial Energy-use Emissions

[Policies and Outcomes]

7. Designing Energy investment Policies and Incentives for Co-Benefits

8. Utilities Should Design and Deploy SmartGrid-Enabled, Neighborhood-Located Microgrids.

9. Eliminate all coal-by-wire electricity imports into Oregon by NLT 2027. 

[Ways and Means]

10. Allow Regulated Utilities to Provide, and Rate-base, Certain Additional Carbon-Reducing Products and Services to Customers.   

11. Transition Natural Gas Utilities to Renewable Gas (RNG:  e.g., biogas, electrolytic hydrogen). 
Introduction

Above, and discussed below, are Commission draft recommendations to the Oregon Governor and Legislature to accelerate reduction of greenhouse gas (GHG) emissions in Oregon’s Built Environment sector, and drive them downward toward State emissions reduction goals.  The OGWC has received presentations, reviewed the literature (including local government carbon plans) and consulted with qualified observers and practitioners to consider what significant changes Oregon might consider going forward to reduce greenhouse gas (GHG) emissions in this sector.  The Commission will deliberate on these, will consider additions and subtractions proposed by stakeholders, and will seek to arrive at a Built Environment GHG emissions agenda of next measures for Oregon.  

These recommendations will build upon the Roadmap to 2020 Report provided the Governor and Legislature from the 2010 OGWC, as well as on Governor Brown’s 2017 and 2020 Executive Orders.   In many cases they will repeat some of the ten-year-old recommendations from that earlier Report where little or no progress has been made over a decade’s passing.  

First, some essential factoids

· The “built environment” – residential, commercial and industrial buildings (but not the production processes) comprise 35% to 40% of GHG emissions nationally; and about a third of Oregon’s emissions. 
· A “net zero emissions” building code, put in place today, would still only define 20% of buildings in that far-off year.  The longer we wait to adopt a NZC requirement, the fewer such buildings will populate our communities in 2050.
· Some 80% of the buildings that will be using energy in 2050 are already in place today; and every new building built to standards that do not reflect our carbon emergency will hamper our ability to reach 2050 goals – and more importantly, our 2030 and 2040 goals.

· Physical limitations to retrofitting an existing building – existing structure, insulation values of walls and windows, Heat, Cooling and Ventilation (HVAC) delivery system and so on – will make retrofits to “net zero carbon” (NZC) values more costly and less likely to be achieved than a new structure designed to those value from inception.  But few structures cannot be improved upon especially as new technologies and retrofit practices are constantly emerging.
· As the electricity sheds its fossil fueled plants, buildings using grid-supplied power (or local renewables) will see carbon footprint reductions.

· As the vehicle fleet electrifies, emissions associated with transportation, buildings and the electrical grid all intersect.  The more efficiently electricity needs, load shapes and system flexibility are engineered into the combined system, the more carbon- and cost-efficient the solutions should be.

· If natural gas service continues to be extended to more buildings without commensurate decarbonization of the gas supply, carbon footprint reductions for those buildings will not be attained.
· The costs of responding to climate concerns and the need for emissions reductions do not get distributed evenly or progressively.  Economically vulnerable households and communities are least well positioned to carry the sometimes formidable first costs of energy and carbon efficiency.  Moreover, as carbon reduction is a necessary societal outcome – like police and fire protection -- the costs should be shared between individual households and society, and tailored to ability to pay.  State and local governments, and quasi-public entities like utilities, will need to step up to this obligation.
· Decisionmaking in our climate responses will also need a kind of “progressive” dimension to ensure that the needs and interests of the most vulnerable – to both climate change effects and costs to cope – are effectively voiced and heard in public policy decisionmaking venues, where too often those voices are the most muffled by process and lack of access.

Cost v. Value Calculations

Oregon, like other jurisdictions, will also need to come to terms with “cost” vs. “value” questions.   Costs of zero carbon designed buildings may often be competitive with standard designs.  Whether they are or not, three other considerations should enter into the cost/value calculation.  
First, life cycle costs – including fuel and operations costs – should be calculated along with “first cost” of construction.  This is often difficult when structures are built for immediate sale, so the builder will not realize operations savings against building costs.  A related issue is with structures used for rentals, where the renter pays the energy costs and the owner has less incentive to lower those costs by building (or retrofitting) to high energy/carbon efficiency values.

The second consideration is how to reflect the societal value of a private investment decision to build to NZC (or to retrofit to high energy/carbon efficiency).  Lower carbon emissions benefit society; so do lower airshed emissions from combustion of fossil fuels, advantaging public safety, public health, scenic visibility, community resiliency and other values we often do not fully embed in these private decisions.  Incorporating a Social Cost of Carbon (SCC
) into the Life Cycle Cost calculation (for construction, operations and maintenance) could enable incrementally or substantially more carbon- efficient measures to be designed into new buildings or included in a retrofit.  This still leaves the question how to allocate costs among utilities (and their customers), private sector interests that benefit, and the public (expressed through government investments, incentives and/or regulations).
A third consideration is that there are other externalized (social) costs beyond the carbon calculation that government policy should be reflecting when the market will not.  These may include difficulties facing low income households with capital investment costs of measures, lack of access to competitive financing, potential displacement of such households by code revisions that require higher first costs (even if these are offset by lower operating costs over time), health impacts in neighborhoods that are unable to afford cleaner and more complete energy solutions and health benefits to households that can access such solutions.  All recommendations below should be implemented with these concerns at the forefront and with mitigating measures to ensure low income households are realizing a timely net benefit therefrom
.
Recommendations
[Note:  Measures* with asterisk are also addressed in Governor’s Executive Orders 17-20 and 20-04]
[Codes and Standards]

1. Establish a Building Carbon Standard (CS)
.   The standard should encompass the life cycle carbon emissions including (a) “embodied carbon” in a building’s construction (if data are available), and (b) operations (including fuel supply).  There may be a value to calculating and prescribing for these independently, then summing them for a full accounting of the carbon footprint.  
The CS analysis would include values for at least (a) carbon intensity of incoming fuel supply, (b) embodied carbon in the structure
; (c) thermal integrity of the building shell, (d) HVAC systems, (e) natural and electric light sources, (f)  hot water as applicable, and (g) other mechanical systems such as elevators.   Methodologies that package these systems together to achieve efficiency and cost synergies (“whole building efficiencies”) should be sought out.  Emissions from industrial processes within a structure will need to be tracked and capped also, but will often require more specialized metrics such as Best Available Technology (BAT) evaluations
.  Such a Carbon Standard could then be used in support of advisory, incentive or regulatory ways and means to reduce emissions, either at the building level (insulation; windows) or upstream (to evaluate offsite energy sources, construction materials, procured operations equipment (lighting, HVAC etc.). Oregon could also choose to emulate California’s supply chain emissions standards set for cement, aluminum, steel and other building materials.  CS methodology should be adopted as a statewide action.
2. *Update Appliance/Plug Load Standards
.  The State of Washington has added 17 new products to its state standards, based on data and recommendations from the Appliance Standards Awareness Project and the California Energy Commission.  The State requires that new water heaters come “grid enabled” for shifting water heating demand to off-peak hours.  Oregon should have appliance and plug-load standards no less stringent than (a) its neighbors south and north, and (b) what a life cycle cost analysis, including an SCC valuation, would support.  Standards should be revised regularly, and as often as appropriate to reflect rapidly evolving energy use technologies.

3. *Set Carbon Code for New Construction
.   Set Oregon building codes on a trajectory to onsite Net Zero Carbon (NZC) construction by 2030 for all residential, commercial and industrial structures as a statewide rule
.  New construction should include, as code requirements, pre-plumbing for gray water recovery and conduit installation for electric vehicle (EV) charging stations at each parking space
.  This recommendation is conditional on successful actions beyond the direct reach of building codes, and of building owners and managers, including a zero carbon electrical grid (and/or zero carbon Renewable Gas), net metering, and access to off-site renewable generation.
4. Adopt Retrofit Building Carbon Code.  All pre-existing structures with an area of (20,000 sq ft in 2021, dropping to 10,000 sq ft by 2030 and 5,000 sq ft by 2035) or greater should be subject to an energy efficiency audit not less often than every five years, together with recommissioning of the structures’ HVAC and lighting systems.  The audit should encompass other GHG’s present (e.g., HFC’s used in refrigerants in HVAC systems.  The audit should include potential for retrofitting conduit into associated structural or surface parking to support EV charging.   Following the audit, a building owner should be obliged to retrofit all cost-effective
 (including Social Cost of Carbon) measures and equipment.  Additionally, at point of property sale or major (>50% by value or square footage) remodel, all pre-existing structures should retrofit all cost-effective (including SCC) measures and equipment.  Major retrofit or replacement of HVAC systems and equipment should require a similar cost analysis and upgrade requirement, including replacement of equipment and appliances using fossil-based gas with high efficiency electrical equipment.  Code requirements would apply to buildings with rental units.  Code should stipulate NZC where feasible, or a Carbon Standard (CS) in lieu of an individual cost-effectiveness test for different structures; the CS should reflect a basic calculation, including the SCC, for a size/type of building.  
The retrofit code should also stipulate that any new tenant be provided, in advance of executing a lease, with possible energy/carbon efficiency upgrade measures that could be retrofit into the space in question at the time of the transaction, showing expected payback horizons after applying current utility, Energy Trust or other incentives.  As with other possible space improvements, these equipment and efficiency investments are thus introduced into lease negotiations.
Financing for retrofit measures should be accessible through the Energy Trust, or using public or utility financing if less costly.
5. Create an Energy- and Carbon-Efficient Reach” Code Alternative to Statewide Code Uniformity for Large Jurisdictions.  Larger jurisdictions (> 50,000 population) have the resources and capabilities to meet more stringent “reach” code requirements, and/or a more accelerated compliance schedule.  The State, in consultation with these jurisdictions, building code inspectors and other stakeholders, should develop and adopt such a second more rigorous and/or accelerated code that is targeted to reach NZC in advance of 2030, and that is available but not required of local governments with code jurisdiction.   The reach code also anticipates a more rigorous standard code in the succeeding three-year revision.  The reach code may encompass off-site as well as on-site renewable energy supplies.  The code should also credit distributed generation and storage, and demand response capabilities.
6. Reduce Industrial Energy-use Emissions.   Industrial loads that result in GHG emissions generally fall into two categories.  

a. Certain processes (e.g., aluminum reduction) have energy and emissions characteristics that are shared only with other companies in the same business.  More efficient technologies specific to these processes emerge in response to industry demand and/or government requirements.  Where production efficiency standards exist, especially for the most energy intensive products such as cement and aluminum, adapt and apply these standards.  Where such standards are not yet available, use Best Available Technology (BAT) criteria to set expectations for industries to manage their pollution effects.  
b. Other energy usage in industrial facilities may involve technologies not specific to a particular industrial use, including lighting, hot water, cooling, motors air compressors, fans, pumps and transport vehicles.  
For GHG emissions from such uses, industrial polluters should be subject to standards and emissions reduction requirements common to such uses economy-wide.
[Policies and Outcomes]

7. Designing Energy investment Policies and Incentives for Co-Benefits.  It has been axiomatic from the early days of energy conservation efforts in this region that while saving energy is the primary goal, a well-designed strategy will yield important co-benefits.  Many carbon-conserving policies can also have multiple desired outcomes including public health gains, job creation, and local sourcing of equipment and services.  Chief among such co-benefits should be the reduction of energy costs for low-income households.  Incentive programs should be designed to target these households with: 
· subsidy plus financing that achieves low- or zero upfront costs (and is repaid from savings such that the average monthly bill – energy costs plus loan repayment – is lower than prior monthly energy costs); 

· extended logistical support to households that reduces the “expertise” barrier to needs assessment, financing, and contract management;
· policies that target rental properties with a combination of retrofit efficiency codes, energy/carbon efficiency investment incentives, and displacement protection for renters.
For low-income housing, repayments should be limited to not exceed the energy costs savings, withpublic  subsidies making up the balance and reflecting the societal value of providing healthy, livable housing to all households.
8. Utilities Should Design and Deploy SmartGrid-Enabled, Neighborhood-Located Microgrids.  Jurisdictions should work with serving electric, gas and telecommunications utilities to create smart local networks that can self-supply some utility services as a usual practice, and serve to insulate neighborhoods in emergencies where service from the larger grid(s) may be reduced or unavailable.  Such grids may include smart demand management and distributed energy production and storage systems (electrical, gas or thermal) that can be controlled either from the larger grid or from within the microgrid.  Wiring and controls should be designed to enable the microgrid to operate even when the larger grid is offline.  The localized resources should also enable telecommunications capabilities (e.g., powered cell towers) that would be available in such emergencies.  Costs should be borne by beneficiaries to the extent possible, recovered in utility rates where warranted by net benefits to utility customers, with the balance borne by the State or local jurisdictions to reflect community-wide benefits (such as resiliency in public emergencies).

9. Eliminate all coal-by-wire electricity imports into Oregon by NLT 2027
.  Oregon already has a law (SB 1547, 2016) that will cut these supplies off by 2030.  Subsequent cautions by global climate scientists underscore the urgency of moving more rapidly to close out fossil fuel combustion, with a strong preference to having achieved substantial global reductions by 2030.  Advancing the SB 1547 goal by three years is a proportionate response that will facilitate more rapid emissions reductions in the built environment emissions.  Reductions in this sector will be all the more necessary given the still greater barriers to achieving reductions in other sectors (transportation) and in other nations, especially those with emerging economies.  The Legislature and the Oregon Public Utilities Commission should agree on how to accomplish this goal with due regard for considerations of reliability and cost, but also with due regard for the accelerating pace of climate change, therefore expeditiously.
[Ways and Means]

10. Allow Regulated Utilities to Provide, and Rate-base, Certain Additional Carbon-Reducing Products and Services to Customers.  The State has agreed to allow electric utilities to directly deploy public EV charging stations and equipment.  Studies suggest that such excursions beyond the usual market positioning of regulated utilities can have cost and/or operational benefits for the utility’s customers, as well as contributing to reduced transportation carbon emissions.  The OPUC should consider where there are other comparable opportunities.  For example, an electric utility might finance, install, and provide a service contract to a customer installing a high efficiency electric heat pump (first costs and customer concerns about reliability and maintenance costs may otherwise discourage a least-carbon choice).  A gas utility, while transitioning to zero-carbon gas supplies, might similarly provide its customers with thermal storage
 systems to augment their furnaces.  If warranted to reach least-carbon outcomes, a utility might be allowed to own the heat pump or thermal storage, selling heat and cooling (BTU’s) to the customer (possibly in a lease-to-own arrangement).  Part of the value to the utility’s other customers could be acquired in the form of central grid management (dispatch) of the home/business energy facility (with customer override).  Alternately, a customer-owner might agree to sell certain on-call services (e.g., load cycling to flatten demand peaks) back to the utility.  This option assumes a level of smart-system control available to either the customer or the utility, or (preferably) both (see also “Microgrids/Item 6 above).
11. Transition Natural Gas Utilities to Renewable Gas
 (RNG:  e.g., biogas, electrolytic hydrogen):  By 2027, gas utilities serving customers in Oregon should have made significant progress shifting customers (30% of customer base?)  to a zero-carbon content gas service, and by 2030 they should have largely completed their transition to a utility business model that delivers a gas product and/or customer facilities for heating and cooling that do not use fossil-based gas.   Such ancillary facilities and services might include thermal storage, RNG-driven heat pumps, solar+RNG hybrid HVAC systems, etc.  The Legislature and the Oregon Public Utilities Commission should agree on how to accomplish this goal with due regard for considerations of reliability and cost, including particularly cost impacts on low-income households and small businesses, but also with due regard for the accelerating pace of climate change, therefore expeditiously.
� Some jurisdictions – including Portland -- are developing Building Performance Standards which may include carbon efficiency requirements and compliance pathways.


� Governor Brown’s EO 20-04 directs this standard.


� Governor Brown’s EO 20-04 directs that energy efficiency in new buildings exceed existing standards by 60%, already a stronger standard than the new 2021 IECC standard (“this new [IECC] code is a big step forward, and we hope it will get us back on track to steadily stronger codes, and eventually to zero energy buildings.”) The Governor’s EO 17-20 sets out the more ambitious goal reflected in the Commission’s recommendation, to wit:  “It is the policy of the State of Oregon to establish an aggressive timeline to achieve net zero energy ready buildings as a standard practice in buildings across the state.”  This recommendation proposes such a timeline, and sets a comparably ambitious target for existing buildings.


� The “social costs of carbon” is a concept developed by federal agencies during the Obama Administration.  It seeks to internalize in federal investment and regulatory decision-making the many costs of carbon accumulation in the earth’s atmosphere that are captured under the rubric of climate change and its effects.  Note that the federal agencies analyzed these costs using three different discount rates – 2.5%, 3% and 5%.  The lower the rate, the more serious and costly are climate effects regarded.  At 3%, the social cost of carbon in 2020 would have been calculated at + $50 per ton.  The Trump Administration adopted discount rates of 3% and 7%; the latter reduces the social cost of carbon down to + $1 per ton.


� See also Governor Brown’s EO 17-20 directing developia ten year plan for achieving “maximum (energy) efficiency in affordable housing by January 1, 2019.


� Some jurisdictions – including Portland -- are developing Building Performance Standards which may include carbon efficiency requirements and compliance pathways.


� If reliable data are available, or comparability allows a reasonable estimate to be developed.


� The Netherlands negotiates a company-specific “Voluntary Agreement” to improve energy performance by a set percentage annually.


� Governor Brown’s EO 20-04 directs this standard.


� Governor Brown’s EO 20-04 directs that energy efficiency in new buildings exceed existing standards by 60%, already a stronger standard than the new 2021 IECC standard (“this new [IECC] code is a big step forward, and we hope it will get us back on track to steadily stronger codes, and eventually to zero energy buildings.”) The Governor’s EO 17-20 sets out the more ambitious goal reflected in the Commission’s recommendation, to wit:  “It is the policy of the State of Oregon to establish an aggressive timeline to achieve net zero energy ready buildings as a standard practice in buildings across the state.”  This recommendation proposes such a timeline, and sets a comparably ambitious target for existing buildings.


� An “onsite” NZC would assume imported energy arrived as zero carbon for calculation purposes.  The calculation may also need to build on an existing methodology such as the Zero Carbon Calculator program used by Oregon in the most recent code revisions.  Such a standard might require certain exceptions for special structures where cost effectiveness, after SCC application, remains elusive; such structures should make a showing of minimum carbon emissions achieved.  A “life cycle” NZC, on the other hand, would begin with the greenhouse gas intensity of the imported energy supply.


� Governor Brown’s EO 17-20 directs a building code standard that would require new structures to support ‘at least a Level 2 EV charger by October 1, 2022.”  The Commission’s recommendation, recognizing that EV’s must become the prevailing Light Duty Vehicle technology, would go beyond the EO to require pre-plumbing (conduit) that enables charging at all vehicle spaces.


� While the utilities and the Energy Trust have cost-effective analytic tools and methodologies, the State should look also to optional analyses that can package together multiple interactive measures to achieve an outcome greater than the sum of the parts (for example, lower temperature lighting can permit smaller HVAC replacement equipment).  The State is encouraged to consider alternative methodologies such as the National Standards Practice Manual ( � HYPERLINK "https://nationalefficiencyscreening.org/national-standard-practice-manual/" �https://nationalefficiencyscreening.org/national-standard-practice-manual/� ).





� Thermal storage might consist, at its simplest, in thermal mass (stone; bricks) incorporated into the building design or contained in domestic hot water systems subject to certain demand limitations.   More challenging but also flexible systems might include oversized hot water storage with heat transfer capabilities to space heat; and/or ground-source heat pump systems that use constant ambient temperatures beneath the earth’s surface as a storage medium that can be tapped by the heat pump for heating or cooling.


�This recommendation may be modified or replaced by alternative findings and recommendations as and when the Commission is able to examine the role of gas in Oregon’s energy mix, including emergence of sufficient supplies of cost-competitive Renewable Gas (RNG) and/or hydrogen along with facilities for transmitting, controlling and applying these.
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