AHEAD Pathfinding Workshop:
Summary Report

This document summarizes the main points from the workshop inputs and
discussions. The agenda and inputs can be found here.
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1%t session: Integrating renewables into the
electricity system and electrification

In framing the first session, moderator Eric Biber suggested that everyone agrees
that carbon pricing is the policy endpoint that would effectively address climate
change. However, policies that are efficient today may not be achievable today or may
not enable greater stringency tomorrow. Policies that are politically feasible today may
enable subsequent policy to evolve, but they also may create new barriers to efficient
policies.

In the first talk, Jim Bushnell began by commenting on an introductory statement
that everyone agrees on carbon pricing as the “policy endpoint” for deep
carbonization. It is not clear everyone agrees to it. Rather, the end goal is either the
quantity limit of emission, or to equate marginal costs with marginal benefits of
greenhouse gas emissions. Whatever the goal is will shape policy choices. The current
“California Deep Carbon Reduction Playbook” is to (1) reduce electric sector carbon to
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zero, (2) electrify other sectors, and (3) watch while rest of world follows California’s
lead. Main challenges for electrification are: (a) Existing policy tools for renewables
range from mildly to wildly inefficient. For example the renewable support does not
differentiate among the value of incremental solar at different locations. This is
getting more and more problematic as marginal cost of additional reductions increase
sharply as zero emissions are approached. Average renewable costs are declining, but
so are the benefits. (b) Electricity price levels and structures discourage usage and
electrification, and there is a growing gap between wholesale and retail prices with the
latter in California being twice the average of social marginal cost. This is due to the
increasing fixed costs portion of the bill as well as the increasing gap between
procurement cost and marginal value. This encourages consumers to leave the retailer
and generate their own electricity through solar rooftop, which stands in the way of
electrification at large. So, how do we encourage electrification? Currently it is paid for
through electricity bills, amplifying the dilemma.

In the second talk, Michael Pahle highlighted that there is a striking similarity with
the German situation. Activating the demand side is essential both for integrating
renewables and electrification, and the main options differ with regard to who controls
the switch: the consumer (demand response) or someone else taking the consumer’s
constraints into account. Smart meters have been slow to penetrate the market.
Industry has been first with smart meters, but the certification for smaller consumers
is sluggish not least because of security concerns that need to be addressed. Given
the relatively high barriers for demand response and dynamic tariffs in Germany due
to ever higher retail rates and the dissipation of local congestion variability through
the uniform wholesale price, the country is currently pursuing the path of activating
demand through the grid component of the system rather than the energy
component. For the purpose of managing grid constraints, new regulation allows
retailers to offer rates with reduced grid fees for so called “interruptible load” like EVs
and heat pumps. This raises the questions of implications for demand response, the
future business and structure and regulation more broadly, which were put up for
discussion.

In the third talk, Nina Kelsey began by engaging the question about the endpoint for
policy by suggesting the answer is “as little carbon as possible” because it is not a
problem that we will have too little. Nina elaborated on how political barriers related to
economic interest groups could be overcome, possibly through policy feedbacks.
Previous research finds that policy-industry feedback can emerge if initial policies grow
green industries that then advocate the sustainability and expansion of policies. But it
remains an open issue if similar effects can be observed for voters, i.e. do green policies
feed back into public support for more green policies - through jobs etc.? In a recent
survey experiment a small but significant effect on beliefs of the economic value of
renewable energy was identified, but it did not have any effect on policy support. This
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could be due to a weak treatment, but also perhaps there simply is no direct connection
between economic interests and policy preferences/voting. This raises the question how
public support for green policy can be explained trough other factors than economic
interests, e.g. elite-led social learning, development of community and personal identity,
or changes in narratives, framed in locally relevant ways, and repetition. Maybe it
matters whether households have personal ownership of assets. Do rooftop installations
strengthen political support? If this is the narrative then there is a coming battle with
utilities but also likely an expansion of inefficiency. More broadly, the questions if
respective dynamics vary over time and place, and how to move from elite coalitions to
mass support when prices get high were put up for discussion.

In a first response, Karen Palmer reflected on current policy development in US
states. The integration of renewables raises questions about a broader spatial market
and other approaches to ensure essential reliability services, and spatially and
temporally differentiated pricing. In light of the inefficiency of current policies as
mentioned in the inputs, there seems to be increasing need to make sector-specific
policies more technology-neutral. One proposal for a federal 2020 agenda is a clean
energy standard, as opposed to a renewable portfolio standard. Senator Bingaman
introduced such a bill and work by RFF shows that a clean energy standard can
support inter-fuel substitution. The main choices to make are what technologies to
include, how to set benchmarks, if to include some form of cost containment, and how
to avoid windfalls for exiting generators. The particular choices will determine the
path forward.

In a second response, Grady Mathai-Jackson drew lessons from Germany in
comparison with the case of California and related them to previous points. To begin
with, there is a very strong social sense that Germany’s Energiewende is based on
democratization of energy. Early small investors had significant economic gains, which
often typically created local-buy in on the part of rural and more conservative
constituencies. Furthermore, regarding the role of capacity markets there is significant
divergence between the jurisdictions. Germany is pursuing a so called “energy market-
only” approach to both resource adequacy and flexibility, in which energy and grid
prices - or exemptions thereof (see above) - decide on what flexibility and other
resources go online. If this turns out well, in a couple of years Germany may offer a
really interesting new approach relying increasingly on price signals that California
might want to take into account - given its own heavy administrative approach to
resource adequacy, where market signals only operate in the background. Another
issue is grid expansion, where Germany is exporting a lot to neighboring countries, yet
has double the amount of curtailment as California. The state could be headed there if
not sufficient flexibility will be provided. Finally, Germany has a much more stream-
lined and federal approach to energy policy, whereas in California there is a diffusion
of authority across agencies which fragments regulation.
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In the following discussion, various additional views and comments were provided. A
main topic was rate reform and incentivizing demand response. First of all, mandating
dynamic or time of use tariffs is something to be wary of - rather consumers should be
better educated and shown that there is money to make. This is likely in particular the
case in the future, and now is opportunity to get dynamic rates in place so that we
have it once it makes a difference. This may also be good opportunity to avoid
curtailment and lower integration costs, and hopefully it will turn out that technology
costs and demand response are cheap. Relatedly, real-time pricing may be an opt-in
for some load such as EVs through separate metering, but that is still a costly option.

Furthermore, it was stated that the big elephant in the room is that electrification in
California will require an electricity sector that is about twice as big as the current one.
New load has different attributes and also inherent storage capabilities. This raises
the question if a new market for flexibility is needed, or if exemptions as in Germany
provide sufficient incentives. On that point, concerns were raised that there is
typically strong resistance to rate reform and making some exemptions to an
altogether “messed up” rate structure can be a dead end. But a dedicated market for
flexibility is risky: it may cloud the need to get efficient pricing in place, and may lead
to distortions if incentives for aggregation are set wrong. On the other side, there
might be network externalities and the need to create acceptance and consumer
awareness, which may require such an institution. In that regard it was also mentioned
that the complexities of the processes consumers have to go through require
consideration. A main factor for the success of the RPS for example may be that
consumers just pay the bill. Furthermore, in the short-run price mechanisms may be
very difficult to implement because of their transparency. Pointing to the recent
problems of implement Chigher) carbon prices in France and Australia, it seems
essential to identify pathways to more pricing more broadly.

2"4 session: Decarbonizing transportation

In framing the second session, moderator Jonas Meckling highlighted that both
California and Germany face the challenge that transport emissions are not going
down. But they differ in that California has a higher share of overall emissions in
transportation, more population growth, and lower public transport, while in Germany
the incumbent auto industry is quite important. In consequence, California emerged as
a leader in decarbonizing the section while Germany is a laggard. Against that
background and considering the differences, main questions are: What policy tools
can advance political progress in decarbonization in the transportation sector? And
what political coalitions will drive that decarbonization, and how will that vary from CA
and DE?
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In the first talk, Peter Kasten put Germany’s reputation for pushing back on
European car standards into perspective. In the past, strong ties between the auto
industry and the government lead the latter to weaken ambitious EU regulation for
achieving the 2020 climate targets. It did this by forging a deal with other national
governments to facilitate a weaker CO2 emission standard. Yet in 2016, the relevant
EU climate policy framework - the Effort Sharing Regulation (ESR) that also covers
transportation - was updated and the ambition level of reductions starting in 2021
through 2030 increased considerably. For Germany this implied emissions reduction
of 40-42% compared to 1990 in the transportation sector, and a projected emission
gap of around 50 Mt in 2030 relative to a baseline. Taking these numbers it was
estimated that non-compliance would amount to around 1.75-5 billion EUR in 2030
alone, which made the Ministry of Finance weigh in for tighter standards. Together
with the decreasing credibility of the auto industry resulting from the Diesel scandal,
this made Germany support a much tighter standard eventually. Another reason this
may have happened is that other measures such as energy taxes, road tolls,
registration taxes, or company car tax schemes are seen as very unpopular policies.
From a sequencing perspective, thus both the new EU regulation and uncovering the
industry’s frauds changed the political dynamics so that auto industry can’t just roll
over the Ministry of Environment anymore. Instrumental for adopting the new EU
regulation in the first place was the cross-sectoral approach of the ESR, because no
one would have agreed in isolation to a strict reduction for just transport.

In the second talk, Dan Sperling addressed California’s Low-Carbon Fuel Standard
(LCFS)' and electrifying buses and freight. Regarding the LCFS, there was a lot of up-
front political resistance by corn ethanol and oil industry and the policy had few
champions. Now it is politically solid because electric utility industry likes it (credits
often go back to electric sector), and the natural gas sector likes it (because it gives
credits to biogases as they are looking for a pathway to the future and LCFSis a
cross-subsidy to biogas). It will probably also move to a rebate for EV buyers will total
$2,000 per car (which will get auto industry on board). Even the oil industry’s opposition
has reduced as they get credits for CCS upstream and refinery upgrades. Furthermore,
an important characteristic of the LCFS is that it is technology forcing, but based on
performance standard and also has credit trading. In fact almost all policies in California
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