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Executive Summary
Distributed energy resources (DERs) play an important and growing role in the electricity grid and the clean energy transi-
tion. Technological improvements, consumer preferences, and state and federal policies all make it likely that DERs’ role 
will continue to grow. However, efficient deployment and operation of these resources still require smart policies. While ap-
propriate compensation for DERs has received considerable attention in DER policy discussions, one important dimension 
has received less attention: informational gaps and asymmetries. In particular, key information about distribution networks, 
energy consumption, and marginal emission rates is often either entirely lacking or readily available only to some parties.

Such information disparities can impede effective policymaking. Several states have adopted legislative and regulatory 
measures to address these problems, with mixed results. To overcome the inefficiencies information asymmetry creates, 
regulators must carefully tailor disclosure mandates and incentives for utilities, as these actors often have little incentive to go 
beyond the letter of the law in data disclosure. In sum, when designing DER compensation schemes, policymakers should 
consider the role of information and how additional information might improve the economic efficiency of a scheme to 
better reflect value.

Introduction
In many states, distributed energy resources (DERs) are an important component of broader efforts to transition away 
from fossil fuels. They are often installed by energy consumers, and they typically either reduce electricity demand or 
generate electricity on a comparatively small scale.1 DERs include assets like solar panels, small-scale energy storage 
facilities, and wind turbines.2 

These resources are a growing component of the electricity grid and their deployment is supported by many state poli-
cies.3 In addition, in September 2020, the Federal Energy Regulatory Commission (FERC) adopted Order 2222, which 
allows aggregated DERs to participate in wholesale markets.4 Finally, the Inflation Reduction Act provides important 
incentives for DERs.5 These policy measures will lead to continued deployment of DERs, and will likely increase the 
deployment rate.6 

1 Justin Gundlach & Burçin Ünel, Getting the Value of Distributed Energy Resources Right: Using a Societal Value 
Stack, Inst. For Pol’y Integrity 1 (2019), https://policyintegrity.org/files/publications/Value_of_DER_Report.pdf [hereinafter 
“Value of DERs Report”].

2 U.S. Dep’t of Energy, Off. of Energy Efficiency and Renewable Energy, Using Distributed Energy Resources: A How-To 
Guide For Federal Facility Managers 1 (2002), https://www.nrel.gov/docs/fy02osti/31570.pdf.

3 Herman K. Trabish, 2021 Outlook: The DER Boom Continues, Driving a ‘Reimagining’ of The Distribution System, Util. Dive ( Jan. 12, 2021), 
https://www.utilitydive.com/news/2021-outlook-the-der-boom-continues-driving-a-reimagining-of-the-distri/592732/.

4 Fed. Energy Regul. Comm’n, FERC Order No. 2222: Fact Sheet (Sept. 17, 2020), https://www.ferc.gov/media/ferc-order-no-
2222-fact-sheet; Participation of Distributed Energy Resource Aggregations in Markets Operated by Regional Transmission Organizations 
and Independent System Operators (Order 2222), 172 FERC ¶ 61,247 (Sept. 17, 2020).

5 See, e.g., Inflation Reduction Act of 2022, H.R. 5376, 117th Cong. § 60103 (2022) (appropriating funds for purposes including facilitation 
of “distributed technologies on residential rooftops” in low-income and disadvantaged communities); see also Amy Turner, Cities & The Infla-
tion Reduction Act, Sabin Center for Climate Change Law: Climate law Blog (Aug. 22, 2022), https://blogs.law.columbia.edu/
climatechange/2022/08/22/cities-the-inflation-reduction-act/ (describing scope of the Greenhouse Gas Reduction Fund as well as other 
grants and tax credits for distributed and renewable energy resources in the Inflation Reduction Act).

6 Bo Shen, Fredrich Kahrl, & Andrew J. Satchwell, Facilitating Power Grid Decarbonization With Distributed Energy Resources: Lessons from the 
United States, 46 Ann. Rev. Env’t. & Res. 349, 369 (2021) (noting that “[m]andates and targets can be a useful initial driver for DERs”); 
but see id. (observing that “ultimately growth in DERs should be sustained by well-functioned power markets and efficient retail tariffs”); 
see also Kaifeng Xu et al., Nat’l Renewable Energy Lab’y, Business Models to Accelerate the Utilization of Distributed 
Energy Resources 17 (2021) (describing the increasing nature of DER deployment and the role that federal and state policies play in 
removing barriers to deployment).

https://policyintegrity.org/files/publications/Value_of_DER_Report.pdf
https://www.nrel.gov/docs/fy02osti/31570.pdf
https://www.utilitydive.com/news/2021-outlook-the-der-boom-continues-driving-a-reimagining-of-the-distri/592732/
https://www.ferc.gov/media/ferc-order-no-2222-fact-sheet
https://www.ferc.gov/media/ferc-order-no-2222-fact-sheet
https://blogs.law.columbia.edu/climatechange/2022/08/22/cities-the-inflation-reduction-act/
https://blogs.law.columbia.edu/climatechange/2022/08/22/cities-the-inflation-reduction-act/
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As DERs have proliferated, how to compensate their operators has appropriately received extensive attention from aca-
demics and policymakers.7 In these discussions, however, information problems have not been a focus area. Yet there are 
many types of information asymmetries between parties like power utilities, DER aggregators, and regulators,8 and how 
to deal with these issues is a key piece of the DER puzzle.

A recent Policy Integrity survey of various stakeholders in the DER community (Bialek et al. (2023)) demonstrated 
the importance of information problems for DER policy. The survey asked consumers, utilities, DER-focused parties, 
environmental groups, regulators, and others to rate how much of a barrier missing or incomplete information posed 
in the DER policymaking space. The average stakeholder response rated the problems caused by missing or incomplete 
information regarding DERs at a 5.9, on a scale of 0 to 10.9 

These information problems lead to several types of undesirable policy outcomes. First, information issues limit regu-
lators’ ability to effectively design and implement policies. For example, if regulators lack information about hosting 
capacity and the congestion of the distribution network, they may be focused only on increasing the deployment level 
of DERs, without paying attention to the location of these resources. But DERs’ value to the electricity system is highly 
dependent on where and when they operate,10 and regulation that is insensitive to these factors could lead to inefficient 
deployment of DERs or to additional costs in regions where hosting capacity then must be increased to accommodate 
DERs.11 In addition, sometimes regulators may not be aware of key issues to focus on in their regulatory processes.12 In 
those situations, regulators would lack the ability to fully understand potential consequences of their policies.

Second, because DERs typically are located behind the meter, they often create new informational needs, such 
as a need for data concerning consumption patterns.13 But utilities typically collect and maintain consumption data, 
and they frequently see it as a component of their monopoly rights.14 In addition, utilities generally have information ad-
vantages, and can use these advantages to create barriers to entry for third parties.15 For instance, utilities could use their 
unique understanding of the distribution network or consumption patterns to deploy DERs in the most profitable way, 
to the detriment of potential competitors.16 

7 N.Y. State Dep’t of Pub. Serv., Case 15-E-0751: Value of Distributed Energy Resources (VDER), https://www3.dps.ny.gov/W/PSCWeb.
nsf/All/8A5F3592472A270C8525808800517BDD?OpenDocument (last visited Sept. 29, 2022); see also generally Value of DERs Report, 
supra note 1; Richard L. Revesz & Burçin Ünel, Managing the Future of the Electricity Grid: Modernizing Rate Design, 44 Harv. Env’t. L. Rev. 
43 (2020); Richard L. Revesz & Burçin Ünel, Managing the Future of the Electricity Grid: Distributed Generation and Net Metering, 41 Harv. 
Env’t. L. Rev. 43 (2017).

8 Burçin Ünel, Sylwia Bialek, Jip Kim, & Yury Dvorkin, Energy Transition, Distributed Energy Resources, and the Need for Information, Int’l 
Ass’n for Energy Econ. 31, 31 (2020), https://policyintegrity.org/files/publications/Enery_Transitions%2C_DIstributed_Energy_
Resources%2C_and_the_Need_for_Information.pdf.

9 Sylwia Bialek, Yury Dvorkin, Jip Kim, & Burçin Ünel, Who Knows What: Information Barriers to Efficient DER Roll-out in the U.S., 12 Econ. 
Energy & Env’t Pol’y 4–5 (forthcoming 2023).

10  See generally Value of DERs Report, supra note 1; see also Natalie Mims Frick et al., Lawrence Berkeley Nat’l Lab’y, Locational 
Value of Distributed Energy Resources 29–30 (2021) (describing variable costs associated with interconnection and specifying states 
that have locational values of DERs).

11 Ünel et al., supra note 8, at 33.
12 Bialek et al., supra note 9, at 5.
13 Id. at 3.
14 Id. at 13.
15 Ünel et al., supra note 8, at 33.
16 Id.; see also Bialek et al., supra note 9, at 9.

https://www3.dps.ny.gov/W/PSCWeb.nsf/All/8A5F3592472A270C8525808800517BDD?OpenDocument
https://www3.dps.ny.gov/W/PSCWeb.nsf/All/8A5F3592472A270C8525808800517BDD?OpenDocument
https://policyintegrity.org/files/publications/Enery_Transitions%2C_DIstributed_Energy_Resources%2C_and_the_Need_for_Information.pdf
https://policyintegrity.org/files/publications/Enery_Transitions%2C_DIstributed_Energy_Resources%2C_and_the_Need_for_Information.pdf
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Third, when stakeholders do not have access to information, they often must rely on their own assumptions. 
Investing based on inaccurate beliefs may lead to suboptimal deployment and operation of DERs.17 Further, informa-
tion gaps can put less-informed entities at a competitive disadvantage compared to better-informed parties.18 Bialek et 
al. (2023) found that informational issues posed greater challenges for DER-centered organizations and environmental 
groups than utilities.19 

Survey results
Bialek et al. (2023) explored in a recent survey how specific types of information problems can hinder efficient DER 
deployment. The survey identified several categories of missing information and its consequences:

Information about distribution networks. Understanding the physical and operational characteristics of distribution 
networks, such as their topology and congestion patterns, is important for both regulators and investors. Regulators 
need this kind of information to design policies effectively, and investors need it to understand revenue opportunities.20 
However, this type of information is often scarce, inhibiting parties’ ability to determine the social and private value of 
DERs, which is location-specific.21 Lack of information about distribution networks also limits the ability of utilities and 
consumers to assess how probable and how expensive potential interconnections will be,22 impeding decisionmaking.

Hosting capacity information. Stakeholders need to understand the capacity of the distribution network to handle 
additional distributed energy resources for policymaking and investment decisions.23 This type of information allows 
utilities to better incorporate DERs into their planning processes, investors to choose the location of their investment 
effectively, and regulators to guide state-level investment in modernizing the grid.24 In addition, Bialek et al. (2023) found 
that this information is particularly relevant for environmental organizations and regulators to achieve their goals.25 

Consumer data. Data about how much electricity consumers use, when, and where they use it should guide DER invest-
ments and renumeration. This data is particularly important to align consumer behavior with incentives: consumers who 
are not aware of their consumption at a granular level cannot accurately predict the financial benefits of using resources 
like rooftop solar when there is a time-sensitive incentive to use these resources, and thus may not make investments that 
would save them money in the long term.26 However, utilities are often disincentivized to share this data.27 

17 Bialek et al., supra note 9, at 2, 15.
18 See Ünel et al., supra note 8, at 33.
19 Bialek et al., supra note 9, at 7.
20 See id. at 3 (discussing differences in social and private value of DERs due to such factors); id. at 7 (describing stakeholders’ assessments of 

the importance of distribution network information); id. at 9 (describing the barrier to interconnections that missing information about the 
distribution network creates for developers and end-use customers).

21 Id. at 3.
22 Id. at 9.
23 Id. at 3, 9.
24 See id. at 8–9 (describing importance of such information for developers and end-use customers); Herman K. Trabish, How California’s 

Utilities Are Mapping Their Grids for Distributed Resources, Util. Dive (Feb. 27, 2017), https://www.utilitydive.com/news/how-californias-
utilities-are-mapping-their-grids-for-distributed-resource/436899/.

25 Bialek et al., supra note 9, at 7.
26 Id.
27 Id. at 13.

https://www.utilitydive.com/news/how-californias-utilities-are-mapping-their-grids-for-distributed-resource/436899/
https://www.utilitydive.com/news/how-californias-utilities-are-mapping-their-grids-for-distributed-resource/436899/
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Marginal emissions rate data. The marginal emissions rate describes the change in the grid emissions that would result 
from a small change in electricity load.28 This information can be important for regulators seeking to compensate DERs 
for avoided pollution.29 But in Bialek et al. (2023), only 35% of regulators reported having adequate data to correctly 
predict marginal emissions.30 However, some recent progress has been made towards making this data available.31 

Effects of Information Asymmetries on DER Outcomes
Many DERs are currently compensated under a Net Energy Metering (NEM) framework, which compensates DERs for 
the net energy they contribute back to the grid based on the retail rate.32 These kinds of policies are inefficient, because 
they do not align compensation for DERs with the social and environmental value that DERs provide. An economically 
rational approach to compensation would compensate DERs based on this value,33 including the environmental and 
social value that DERs contribute.34 However, policymakers often favor NEM because it is a relatively simple policy that 
requires minimal effort to implement.35 Importantly, implementing NEM does not require much additional information 
beyond what is already recorded by the customers’ meters.

However, Khan et al (2022) showed that granular compensation policies provide better economic signals than NEM 
from a social welfare perspective, regardless of information problems.36 Thus, shifting towards granular DER compensa-
tion, even in the presence of incomplete information, yields better price signals, resulting in more efficient policies. 

This research also demonstrated that the effect of information asymmetries depends heavily on whether the less-in-
formed parties have optimistic or pessimistic beliefs. Pessimistic beliefs about consumer information affect the market 

28 James Mandel, Combating Climate Change by Measuring Carbon Emissions Correctly, Rocky Mountain Inst. (Nov. 30, 2016), https://
rmi.org/combating-climate-change-measuring-carbon-emissions-correctly/#:~:text=A%20marginal%20emissions%20factor%20
refers,providing%20the%20remaining%2025%20percent; see also PJM Interconnection, Comment Letter on the Enhancement and Stan-
dardization of Climate-Related Disclosures for Investors 3, 3 n.6 ( Jun. 17, 2022), https://www.pjm.com/-/media/documents/other-fed-
state/20220617-s7-10-22.ashx (“The marginal emissions rate is the weighted emissions rate for the marginal units,” where marginal unit 
refers to “the unit responsible for providing the next increment of energy at a specific location and time.”).

29 See Bialek et al., supra note 9, at 11–12 (noting that “marginal emissions rates” are “necessary to compute avoided environmental damages at 
a given location and time.”)

30 Id. at 7.
31 For instance, in September of 2021, the PJM Interconnection began publishing marginal emission rates for multiple air pollutants – includ-

ing carbon dioxide – within the region in which it operates. PJM Interconnection, supra note 28, at 3. PJM Interconnection is “the inde-
pendent, federally regulated regional transmission organization (‘RTO’) serving 65 million customers in an area spanning all or portions of 
Illinois, Indiana, Michigan, Kentucky, Tennessee, Ohio, West Virginia, North Carolina, Virginia, Maryland, Delaware, Pennsylvania and New 
Jersey and the District of Columbia.” Id. at 1.

       In addition, at the federal level, the 2021 Infrastructure Investment and Jobs Act (IIJA) directed the Administrator of the Energy Informa-
tion Administration (EIA) to expand an online dashboard tracking the operation of the bulk power system to include the estimated marginal 
greenhouse gas emissions per megawatt hour of electricity generated within each balancing authority and for each pricing node “where [that 
information is] available” by November 15, 2022. 42 U.S.C. §§ 18772, 18771(1) (defining “Administrator”) (2021); Infrastructure Invest-
ment and Jobs Act, Pub. L. 117-58 § 40412, 135 Stat. 429, 1039 (2021).

32 Revesz & Ünel (2017), supra note 7, at 46–47 (“[N]et metering policies pay distributed generation suppliers at the retail rate for their excess 
generation.”).

33 See id. at 93–95 (an “efficient price for distributed generation should reflect all of its costs and benefits, both private and external”); see also 
generally Value of DERs Report, supra note 1.

34 Bialek et al., supra note 9, at 11; see also generally Matt Butner, Iliana Paul, & Burçin Ünel, Making the Most of Distributed 
Energy Resources: Subregional Estimates of the Environmental Value of Distributed Energy Resources in the United 
States (2020), https://policyintegrity.org/files/publications/Making_the_Most_of_Distributed_Energy_Resources.pdf (calculating 
environmental values, or “e-values,” for the whole United States by region).

35 Value of DERs Report, supra note 1, at 3.
36 Hafiz Anwar Ullah Khan, Burçin Ünel, & Yury Dvorkin, Granular Compensation, Information, and Carbon Pricing Promote DER Deployment 1 

(Sept. 7, 2022) (unpublished manuscript), https://arxiv.org/pdf/2209.02138.pdf.

https://rmi.org/combating-climate-change-measuring-carbon-emissions-correctly/#:~:text=A%20marginal%20emissions%20factor%20refers,providing%20the%20remaining%2025%20percent
https://rmi.org/combating-climate-change-measuring-carbon-emissions-correctly/#:~:text=A%20marginal%20emissions%20factor%20refers,providing%20the%20remaining%2025%20percent
https://rmi.org/combating-climate-change-measuring-carbon-emissions-correctly/#:~:text=A%20marginal%20emissions%20factor%20refers,providing%20the%20remaining%2025%20percent
https://www.pjm.com/-/media/documents/other-fed-state/20220617-s7-10-22.ashx
https://www.pjm.com/-/media/documents/other-fed-state/20220617-s7-10-22.ashx
https://policyintegrity.org/files/publications/Making_the_Most_of_Distributed_Energy_Resources.pdf
https://arxiv.org/pdf/2209.02138.pdf
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outcomes under all the compensation policies studied, while optimistic beliefs affect the outcomes only under some 
policies.37 Thus, policymakers need to devise effective mitigation mechanisms for alleviating market failures, especially 
when stakeholders might be underestimating consumer demand or hosting capacity.38 

Policy Recommendations
When crafting DER policies, regulators need to consider the effect of information problems and how their policies might 
address those asymmetries. Policymakers have several options to address informational gaps and asymmetries in many 
DER policymaking contexts, and some states have already begun to implement these policies. Potential avenues for 
states to consider include the following:

Legislative directives to share consumer data. Several states – including California, Colorado, and Texas – have given 
consumers a legislative right to receive their own data.39 In Illinois, utilities can receive a return on smart meter invest-
ments only if they grant the public access to data from their customers’ meters.40 In New Hampshire, legislation directs 
the state public utility commission to design and operate an energy data platform in a manner that provides access to 
standardized data to utilities, their customers, and third parties.41 In addition, New York is creating a platform that will 
make customer energy consumption data available to stakeholders, as well as potentially other information such as bill-
ing rate and meter type.42 Unfortunately, in general, utilities are disincentivized to share data.43 Linking utility compensa-
tion to metrics other than consumption (for instance, DER deployment goals) could help alleviate this problem.44 

Requirements to publish hosting capacity maps. In California, New York, Nevada, Minnesota, and Washington D.C., 
among other locations, utilities are required to publish hosting capacity maps.45 However, in some locations, the maps 
that meet legal obligations are not detailed enough to remedy informational gaps that exist between utilities and DER 
investors.46 On occasion, utilities have also released erroneous information.47 Performance-based compensation could 
also help address this issue by linking utility revenues to how well utilities achieve concrete goals other than the sale of 
more electricity.48 

Other regulatory directives or incentives to share information. When information is verifiable and relatively simple 
to process, solely requiring disclosure may be effective.49 However, actors that benefit from limiting access to informa-
tion they hold have reason to meet only the legal minimum when disclosing or allowing access to such information, and 
many such actors have only released the minimum required data.50 As an alternative to imposing extensive requirements, 
Bialek et al. (2023) suggest employing a form of performance-based regulation that rewards the avoidance of distribu-

37 Id. at 8.
38 See id. at 5–6 (describing impact of pessimistic beliefs regarding hosting capacity); id. at 5 (describing impact of pessimistic beliefs regarding 

consumer information).
39 Bialek et al., supra note 9, at 13.
40 Bialek et al., supra note 9, at 13.
41 N.H. Rev. Stat. Ann. § 378:51 (2021); id. § 378:52 (2022).
42 Bialek et al., supra note 9, at 14; id. at 9 n.23 (describing categories of data that have been proposed).
43 Id. at 13.
44 Id. at 14.
45 Id. at 9.
46 Id.
47 Id. at 14 (describing PG&E’s erroneous disclosure of hosting capacity data in 2019, which was corrected only after another participating 

stakeholder highlighted the error).
48 Id.
49 Id.
50 Id. at 9.
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tion network costs or the accomplishment of a particular policy goal (such as a particular target deployment of DERs) as 
a more effective form of incentive.51 

Conclusion
While the design of DER compensation is important for the efficient deployment and operation of DERs, it is not the 
only factor that affects DER policy outcomes. Information problems can hinder the efficiency of DER policies. Therefore, 
solving these problems are important to value, and in turn compensate, DERs’ contributions more accurately. In particu-
lar, information related to distribution networks, hosting capacity, granular consumption data, and marginal emissions 
rates are critical for incentivizing socially efficient DER investments. While some states have taken initial steps to address 
these issues through legislative and regulatory measures that incentivize or require disclosure of the necessary data, there 
is more work that needs to be done. 

51 Id. at 14.
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