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Abstract

We use network analysis to probe votes taken at the
top-level committees in three RTOs: the New England
Independent  System  Operator, the New York
Independent System Operator, and PJM. Whereas
CAISO, MISO, and PJM were chosen because of the
diversity in their stakeholder processes, ISO-NE,
NYISO, and PJM were chosen because of their
similarities, particularly their hierarchical voting
structure and divisions of stakeholders into similar
classes (i.e generators, transmission owners, end-use
customers, and so on). This network approach allows us
to look at how political power structures vary across the
three RTOs based on the unique differences in the voting
structures between the RTOs. We address three
questions based on this network analysis: Whether
specific constituencies can be identified; whether these
constituencies are stable over different voting issues;
and whether they are stable over time.

Keywords: Regional Transmission Organizations,
Polycentric Governance, Voting Network, Capacity
Market

1. Introduction

Regional Transmission Organizations (RTOs)
carry responsibility for operating much of the US
electric grid, ensuring reliability, developing and
implementing electricity markets, and conducting
transmission planning [1], [2]-[4]. At the same time,
RTO’s are needing to respond to increasing
complexities driven by public policy, new technologies,
and large numbers of stakeholders. While RTOs are
often considered as monolithic entities in the
consideration of their implementation of operations,
market rules, and planning processes, in reality they are
complex systems of their own, with a wide range of
stakeholders both designing and participating in many
of'the core functions of the RTOs—including markets—
as well as designing and modifying the stakeholder
processes themselves. To better understand the nature of
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the stakeholders that operate within RTOs, we use a

dataset of votes taken at the top-level of the stakeholder

committees for the three RTOs in the northeastern

United States to conduct a network analysis of voting

structures. (Together, the three RTOs cover 30% of the

US population and operate in 20 states plus DC.)

Specifically, we ask the following three questions:

e Can we identify specific constituencies in the RTO
voting networks? If so, how does the structure of
the voting network relate to the RTO’s distribution
of political power within a given RTO stakeholder
process?

e Do different constituencies form around different
issues in the network? More specifically, we
examine votes on capacity market issues and
examine whether the communities within these
voting networks are similar to the voting networks
for all other issues.

e How stable are the constituencies over time? Here
we examine changes to the found communities in
all three RTOs and also look specifically for
stability in ISO-NE’s capacity market voting
networks.

In Section 2 we provide background about the
history and function of RTOs and their stakeholder
processes and review the relevant literature about RTO
governance and voting network analysis. In Section 3
we detail how we processed the data set, describe our
approach to modularity maximization, and give the
metrics we use to analyze our results before answering
our research questions in Section 4 and providing a
conclusion in Section 5 that indicates possible directions
for future work.

2. Literature Review

Throughout much of the 1900s electric utilities
were governed by government-granted monopolies [5],
[6]. In 1999 FERC advocated for all utilities to join
RTOs to address the increasing complexity of interstate
electricity transmission and decrease wholesale
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electricity market costs and thus costs to consumers [1],
[7]. This following several previous FERC orders on the
same topic [8] and related Congressional steps,
particularly those that that introduced a limited amount
of competitive generation, notably 1978’s Public Utility
Regulatory Policy Act and the Energy Policy Act of
1992 [10].

The main functions of RTOs are to coordinate
electricity markets, economically optimize the dispatch
of generation, ensure reliability across timescales (i.e.
from minute-to minute balancing of supply and load on
the grid to long-term planning of transmission and
generation capacity) [1], [2]-[5]. RTOs are intended to
be stakeholder-driven organizations and have
independence from market participants [1]. Since their
formation, the environment RTO’s operate has become
increasingly complex driven by the need to incorporate
public policy mandates [10-15].

Because of the stakeholder-driven mandate of RTO
governance, there has not been a one-size fits all model
to RTO governance structure [16-18]. [16] proposes
that, broadly speaking, RTOs can be divided into three
categories of structures based on the relationship
between boards and members: shared governance,
advisory-only, and governor-appointed boards. PIM
retains some Section 205 filing rights with FERC while
the NYSIO board and management committee must
jointly agree on 205 filings [16], [18]. ISO-NE, MISO,
and SPP are structured similarly to PJM and NYISO in
having a hierarchical grouping of formal committees
with a voting process, but voting results are considered
advisory to the board.*. CAISO’s board of governors is
appointed by the governor of California and the
stakeholder process contains no formal committees nor
has sector representation with voting. ERCOT falls into
a fourth and unique category. While filling many of the
RTO functions, ERCOT does not engage in regular
interstate electricity transmission so that FERC has no
official jurisdiction over it [19]. ERCOT is overseen by
the state public utility commission (and state legislature)
and has a board comprised of a mix of members, sector
representatives, and state-appointed officials [69]. [20]
gives a comparison of the RTO structures as well as the
relationships, responsibilities, rights, and practices of
each stakeholder category.

Governance issues within RTOs have been raised
since their development. Dworkin and Goldwater [21]
began investigating the governance structure of RTOs.
Using ISO-NE as a case study, they examined
governance-related concerns such as the balance
between representing the interests of market participants
and the public, board structures and selection process,
RTO self-interest, the role and effectiveness of
independent market monitors and other mechanisms for

RTO accountability. [22] examined RTOs from the
perspective of principle agent theory.

More recently, Simeone has examined the causes of
tensions within PJM’s stakeholder process [4]. [23-24]
have examined the formation of coalitions within PJM’s
stakeholder process and how the processes for
determining market rules effects the rules themselves.
As discussed further in Section 3, capacity markets have
been the most-voted on issue in each of ISO-NE,
NYISO, and PJM over the past decade and remain a
contentious issue.

Simone [25] has examined how FERC has
responded to these challenges within PJM and proposed
two new principles that should guide FERC in
addressing all RTOs. Lenhart has compared RTO
organizational structure from the perspective of the
RTO board, market participants/members, public
advocates and civil society, and state authorities [2].

In 2018 Yoo and Blumsack [23] modeled the role
of potential swing voters in PJM’s Members Committee
by using a series of votes PJM members took about
proposed changes to its capacity market. They examined
how modifications to the stakeholder voting process
(such as changing the voting threshold needed for a
proposal to pass) would affect voting outcomes. This
model extends naturally to the other RTOs in the
northeast due to similarities in their voting process and
further analysis was done in 2020 to incorporate NYISO
[77]. Yoo and Blumsack [6] also used network analysis
to examine voting patterns in PJM, specifically looking
for communities in “yes” and “no” vote networks—
finding that the demand-side members (Electric
Distributers and End-Use Customers) formed a
formidable voting bloc in both, whereas the Generation
and Transmission sectors showed a preference for
voting together but not nearly as strongly as the Electric
Distributers and End-Use Customers did.

Capacity markets have been the most-voted on
issue in ISO-NE, NYISO, and PJM over the last decade
[26]. Using projected future demand for electricity,
capacity markets provide payments for generators to
commit to providing generation in future years. In
theory this provides the market signals well ahead of
time for when additional capacity needs to be built,
which is important because of the time lag it takes to
invest, design, and construct power generation facilities
[27]. However, capacity markets have proved
controversial in implementation due to costs; the very
clear market economic gains and losses from specific
market designs make it difficult for RTO members to
find agreement on the market features.

Recent high prices prevailing in the capacity market
(in PJM in particular) have been especially
controversial, and have led to a Section 206 complaint
with FERC against PJM by the Pennsylvania governor.
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High prices and perceived structural issues in the
capacity market have furthered interest in reforms in the
governance of PJM and other RTOs which depend on
mandatory capacity markets to ensure future resource
adequacy. Some of these reform proposals have
involved changes to the RTO stakeholder process on the
grounds (as emphasized by Simeone [4,25]) that
incumbent generation and transmission owners have too
much influence. Our work in this paper is relevant to
these ongoing policy discussions by focusing on (a) the
relative political power of stakeholder groups in
capacity market deliberations versus other market
design issues and (b) whether these coalitions are stable
over time.

3. Methods

Our analysis draws on a voting database developed
by [26] of participant votes in ISO-NE, NYSIO, and
PJM. Together these three RTOs cover 30% of the US
population and parts or all of 20 states plus the District
of Columbia. All three use a hierarchical committee
structure in which issues are moved upward through
committees before a sector-weighted vote is taken at the
top-level committee.

The voting data consists of all votes taken at the
respective top-level committee for each RTO for the
timeframes indicated below.

There were 102 votes taken by NEPOOL
participants from 2013 — 2019 (inclusive), 36 votes
taken by NYISO members from 2010 — 2018, and 46
votes taken by members in PJM from 2010-2019. Issues
were categorized by topic. Multiple votes on the same
proposal were counted as separate votes. Participants
were classified by sector from the voting data. In the
very rare cases companies changed sectors, the most
recent sector identifier was used. Participants were
further classified by generation capacity (zero, small,
medium, large), load server, and transmission capacity
(zero, small medium, and large) based on 2018 Form
EIA 860, Form EIA 861 data [26].

A voting network shows the relationships between
members of assembly based on how they vote. In our
networks the nodes (alternatively called vertices)
represent companies and the edges (alternatively called
links and branches) between nodes represent the
frequency of voting the same way. Non-votes and
abstentions were discarded in each network. In ISO-NE,
one transmission company has two subsidiaries which
sometimes split their vote, so each subsidiary was
treated as a separate company. For clarity’s sake, one
provisional member was removed. (The provisional
member is in a sector awarded 1% of the sector-
weighted vote if it is populated with five or more
members.) In PJM there were several of companies that

changed their name over the timeframe of the study—in
these cases the voting records were combined into a
single voter under the newest company name.

There are a several popular schemes for community
detection in networks and a variety of algorithms to
implement them [28-30]. We chose modularity
maximization specifically because we want to identify
actors in a voting network that tend to vote in alignment
with each other. We use the Leiden algorithm [31], an
updated version of the popular Louvain algorithm [32],
a greedy algorithm that maximizes the modularity by
first assigning each node to be a community and then
combining neighboring communities in any instances
where local modularity will be increased. Once the local
modularity values have been maximized, each multi-
node community has internal edges removed so that it
becomes a single node that preserves edge weight with
neighboring communities. These two steps are repeated
iteratively until the global modularity value cannot be
increased further. The Leiden algorithm refines the
process by preserving information about previous
partitions so that in some cases nodes may be moved to
a different community.

There are many metrics for comparing communities
[33-35]. Two of them (average internal strength and
internal weight density) measure internal connectedness
of the community, two of them (average external
strength and external weight density—aka cut ratio)
measure how connected the community is with the rest
of the network, and three of them (average strength,
weighted conductance, and separability) are combined
metrics, with both weighted conductance and
separability measuring the internal connectivity against
the external connectivity of the same community;
weighted conductance provides an intuitive “surface
area to volume” measurement [130] of the community
whereas separability provides an intuitive measurement
based on its namesake.

Of particular importance to our analysis is the
average internal weight density which measures how
tightly bound a community is and the separability which
expresses how apart from the network a community is.
In our network a community’s density indicates how
strong of an identity the community has (such as bloc
voting) whereas the separability indicates how far apart
the community is from the other community(s).

To compare network stability over time, we employ
a pair counting metric. Consider a network that has been
divided into communities in two different ways: subset
C and subset C’. Now consider a pair of nodes. The two
nodes could be in the same community in both Cand C’,
the pair of nodes could be in different communities in C
and C’, the pair of nodes could be in the same
community in C but not in C’, and the pair of nodes
could be in different communities in C but not in C’.
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This pair counting approach has given rise to numerous

popular indexes. We use the (unadjusted) Rand index Network edges are weighted by total number of

[38] in this paper, which we denote as R. The Rand votes in agreement (not by percentage of agreement), so

Index is a unitless measure ranging from 0 (no a darker line indicates a higher quantity of agreement

agreement) to 1 (identical networks). after normalization for the number of votes in the
network. Edge weight also indicates the amount of

4. Results voting participation by stakeholders due to the
normalization.

Figures 1 through 4 show the detected communities
in the RTOs. (Figure 1 shows the color scheme used for
the nodes in Figures 2 — 7). While the labels vary slightly

across the same color in different RTOs, if a given 1SO-NE
stakeholder were to change RTOs their color label ok
would nearly always stay the same. An exception is that 102Recorded Votes

the stakeholders in the Alternative Resources sector in
ISO-NE (yellow) would largely end up in the Other
Supplier sector (light blue) in NYISO and PJM, with
perhaps a few ending up in the generation (Green)
sector. For each RTO the Full Network has been split
into a network of votes about the capacity market and a

e o
®

network with the capacity market votes removed. The Capacity Market All Other Issuies
All Other Issues network includes votes on topics like I;(i;urt: 2. ISO-NE Voting Networks.

energy markets, ancillary services, transmission
planning, financial transmission rights, and procedural
and general administration topics.

NYISO
Full Network
2010-2018

NYISO 36 Recorded Votes

Generation Owner

Other Supplier

Transmission Owner

Public Power — Munis & Co-ops

Public Power — Environmental

Public Power — State Public Power Authority

End Use Consumer — Small Consumer

End Use Consumer — Large Consumer Capacity Market All Other Issues
14 Recorded Votes 22 Recorded Votes

Figure 3. NYISO Voting Networks.

End Use Consumer — Gov. Small Consumers and Retail Load Aggregators

End Use Consumer — Gov. Statewide Consumer Advocate

PIM
Generation Owner
Other Supplier PIM
Full Network

2010-2019
Electric Distributor 46 Recorded Votes

End-Use Customer

Transmission Owner

1ISO-NE
Generation
Supplier
Transmission
Publicly Owned Entity
End User

Alternative Resources — Load Response

00000000 00000 0000000000

Alternative Resources — Renewable Generation Capacity Market All Other Issues
16 Recorded Votes 30 Recorded Votes

Alternative Resources — Distributed Generation

Figure 1. Color Scheme for Figures 2 - 4. Figure 4. PJM Voting Networks.
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Following from Section 3, the dominant voting
issue for all three RTOs in the data set has been capacity
markets representing 72/102 votes in ISO-NE, 16/46
votes in PJM (plus the use of the Enhanced Liaison
Committee and other stakeholder process mechanisms)
and 14/36 votes in NYISO. All three RTOs show
distinctively different community structures in the
Capacity Market network and the All Other Issues
network.

In ISO-NE a division between the Public
Power and Generation Owners is apparent in both the
Capacity Market and All other Issues networks but the
behavior of the other sectors changes with the
dissolution of a community B in the All Other Issues
network and the End Use Customer splitting evenly
between the two communities. The reasons for this
behavior are not clear from the specific nature of the
voting issues and require further examination. Network
metrics indicate that the Capacity Market network
community A votes together and votes more frequently
than the members of community B. Other Suppliers
largely join with Generation, as does Alternative
Resources except for half of the Load Response
subsector. If we consider community A’s “average”
voting potential by just looking at the nodes in the
community, they get approximately 16.5% from
Publicly Owned Entity, 8% from End User, >9% from
Transmission, > 2% from Load Response and >3% from
Supplier, for a total of >38.5%, which is very close to
the 40% threshold they would need to block a market-
based proposal®, particularly given the stronger average
strength (indicating each node in community A votes,
on average, more often than nodes in community B).
Especially given the split of the Transmission, End
User, and Load Response sectors, this indicates the
presence of coalition building in a way not seen in
NYISO (and probably not PJM due to its high voting
threshold).

In NYSIO the Capacity Market network is
dominated by Public Power and End Use Customer
sectors in community A and the Generation Owner and
Other Supplier sectors in community B. Although the
communities are about equal size, community B shows
a much smaller average internal weight density (0.04,
compared to 0.14 of community A). This is in part due
to many stakeholders not voting as often (or abstaining);
note the disparity in average strength between the
communities with community A having an average
strength twice as large community B. In All Other Votes
this disparity is even larger (2.5 times as large). This All
Other Issues is the only network that doesn’t show an
obvious correlation between community and sector.
This is evidence that the Capacity Market is the
dominating issue that drives the results of the Full

Network despite there being fewer votes in the Capacity
Market network than there are in the All Other Issues
network.

Overall, PJM shows little change between the
Capacity Market network and All Other Votes network,
particularly in the coalition between the Electric
Distributor and End-Use Customer segments shown in
community A in both networks. This is consistent with
the findings in [23]. What stands out in the comparison
of the PIM Capacity Market network when compared
with the All Other Issues network is the emergence of a
new community (B) comprised mostly of generation
owners although this is a weak one (internal weight
density = 0.03 compared with 0.19 for community A).
A secondary observation is the split in the Other
Supplier sector into two communities (C and D)
although community C is relatively weak (internal
weight density = 0.03). The communities dominated by
the Other Supplier sector show relatively low Average
Strength, reflecting the lower participation rate of
voting.

One reason for the redistribution of generators
and the inability for them to form a coalition in the
capacity market network may be because different types
of generators are affected by capacity market issues
differently. For instances, some proposed adjustments
by FERC to the Minimum Offer Price Rule (MOPR)
have the effect of raising capacity market prices and
helping fossil fuel plants while hurting some state-
subsidized renewables and some nuclear. However, if a
particular generator clears the market then it will make
more than it would have without MOPR. Thus, the
Electric Distributor sector—which will see costs
increase— can remain nearly unanimous in opposition,
whereas generators will be distributed across groups of
certainly being for it, certainly being against it, and
possibly being for/against based on individual
circumstance and risk assessment. Note that in the
Capacity Market network nine of the eleven End-Use
Customers not in Community A with the Electric
Distributor sector are state consumer advocates so the
corporate End-Use Customers largely remain aligned
with the Electric Distributors.

Figures 5 - 7 show the detected communities in
the RTO capacity market votes (and only those votes).
The color scheme for the nodes in these figures is shown
in Figure 1 and is the same as in Figures 2 - 4. For all
three RTOs capacity markets have been broken up into
three timeframes. The timeframes were chosen to make
the number of votes taken in each network roughly
commensurate.
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1SO-NE
Capacity Market
2013-2019

Geo
obeo

NR=0.77 4 o
2015-2017

24 Recorded Votes

2018-2019
17 Recorded Votes

2013-2014
31 Recorded Votes

R=0.67

Figure 5. ISO-NE Voting Networks over Time.

NYISO b
Capacity Market o&
2010-2018 Pa

14 Recorded Votes o

R=0.62

2010-2013 2014
4 Recorded Votes 6 Recorded Votes

2016-2018
4 Recorded Votes

R=0.83

Figure 6. NYISO Voting Networks over Time.

PM
Capacity Market
2011-2019
16 Recorded Votes

B X K
R=0.66 -
2011 g
5 Recorded Votes
R=0.52

Figure 7. PJM Voting Networks over Time.

7 Recorded Votes

4 Recorded Votes

NYISO has the strongest coalition of any two
communities—R = 0.83 when comparing the first and
final timeframe. The (only) six recorded votes in the
middle timeframe (2015) were about the same issue and
taken at only two meetings three months apart. One
hypothesis is that, given more votes, NYISO would
show strong community stability across all three
timeframes and the middle timeframe is simply an
outlier due to the small sample size.

The results in PIM were more surprising. The R value
found when comparing the first and third timeframes
indicates near-randomness and the R value results
comparing the first and second and second and third
timeframes aren’t particularly strong. One cause of this
could be that there is stakeholder effort towards
coalition building that is issue-driven but still
contentious, meaning companies switch allegiances
frequently while forming coalitions, but not large
enough coalitions to consistently reach consensus. But,
recall that the sample size is small. It’s also worth noting
that PJM had a surprisingly small number of participants
voting in both networks (just 65) and the most voting in
any two pairs of networks was 95. All of these were
fewer than ISO-NE, which ranged between 97 and 114
for the results in Figure 4.

5. Conclusion

RTOs are voluntary stakeholder  driven
organizations responsible for operating much of the US
electric grid that have had to evolve in response to an
increasingly complex mandate. To better understand the
decision-making of the RTO stakeholders we examined
the voting networks of the three northeastern RTOs in
the US—ISO-NE, NYISO, and PJM—using modularity
maximization to detect communities. We found sector
affiliation is a strong indicator of community,
particularly for electric distributors in all three RTOs,
demand side affiliation in NYISO and PJM, in and for
suppliers in ISO-NE and NYISO. Further, the differing
number of sectors, distribution of voting rights, and
setpoint of sector-weighted voting thresholds leads to
different stakeholder behavior.

In ISO- NE we find evidence of coalition building
amongst participants because it is necessary if a side
wants to pass or fail a proposal. In PJM we find that the
demand side sectors form a bloc. In NYISO we find
evidence that the voting threshold and allocated sector
weights was done with great intention. We also see
significant differences when comparing the networks of
capacity market votes to the networks for all other votes
in ISO-NE and NYISO. Most notable in ISO-NE is the
lack of cohesiveness by the End Use Customers. In
NYISO the capacity market shows a split between the
load and supply sectors whereas the network comprised
of all other votes showed much more homogeneity and
agreement.

Overall, we find less community stability than we
expected to find. This indicates that stakeholder
coalitions (and thus the exercise of political power) may
be issue-specific in ways that are masked by looking at
a broad variety of votes over longer time scales, as in
[23 — 25]. In NYISO and PJM we acknowledge that the
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data sets for capacity market voting in particular are
small. In PJM this is due in part to decisions to put some
market design votes to a different plenary stakeholder
committee, where detailed voting data is not made
public. ISO-NE shows more stability by capacity market
issue rather than the timeframe the vote is taken in.
NYISO hints that it might have strong stability over
time.

Our work is directly relevant to ongoing debates
about RTO governance reform, in particular reforms of
the various stakeholder sectors and the way in which
stakeholder voting occurs in RTO governance contexts.
At the present time, much of this debate is driven by
capacity markets. The policy implications of our work
may vary by RTO. In NYISO, for example, reforms to
stakeholder sector makeup or voting structure would
certainly affect capacity markets but may also affect
how stakeholders vote on other market design issues —
an issue which warrants broader attention.

Three issues warrant more attention in future
analysis of RTO voting networks. First, community
detection (and network analysis in general) has mostly
been concerned with sparse networks, where a sparse
network is defined as one in which the density
approaches zero as the number of nodes approaches
infinity. RTO voting networks, on the other hand, can
be relatively dense (featuring a large number of
connections relative to the number of nodes). The
method of modularity maximization (while intuitive and
easy to implement) may not be robust for dense
networks.

Second, focusing on the plenary committee for each
RTO (the Members Committee or equivalent) may
ignore some important political dynamics occurring at
other levels of the stakeholder process. Simeone [4], for
example, has described structural differences in the PIM
Members Committee versus lower-level committees
where voting-item proposals are actually developed.
Data from these lower-level committees is more sparse
than in the plenary committees, but the role of some
stakeholders in  agenda-setting through these
committees is another area of political power that may
affect market and system outcomes.

Finally, the use of an abstention as strategic vote—
as opposed to yes/no vote or failing to appear to vote—
hasn’t been well studied. Abstentions and non-votes are
not identical, as described in [41]. An abstention vote
may be used strategically in other voting contexts [42].
The extent to which these particular voting records may
be indicative of an explicit or implicit exercise of
political power in RTO stakeholder networks is useful
knowledge when considering reforms to RTO
governance.

11. Acknowledgements

The authors acknowledge support from the U.S.
National Science Foundation and the Alfred P. Sloan
Foundation under the RTO Governance Network
Initiative.

12. References

[1] Federal Energy Regulatory Commission, Regional
Transmission Organizations (RTO) (Order on
Rehearing) (Final Rule). 1999. [Online].
Available: PJM, “2018 PJM Super Forum Survey
Verbatim Responses.” Jul. 25, 2018. Accessed:
Aug. 20, 2020. [Online]. Available:
https://www2.pjm.com/-/media/committees-
groups/committees/mc/20180725-
stakeholder/20180725-item-02-survey-verbatim-
responses.ashx

[2] S. Lenhart, N. Nelson-Marsh, E. J. Wilson, and D.
Solan, “Electricity governance and the Western
energy imbalance market in the United States: The
necessity of interorganizational collaboration,”
Energy Research & Social Science, vol. 19, pp.
94-107, 2016, doi:
https://doi.org/10.1016/j.erss.2016.05.015.

[3] E. Roe and P. R. Schulman, High reliability
management: Operating on the edge. Stanford
University Press, 2008.

[4] C. Simeone, “PJM governance: can reforms
improve outcomes?,” Kleinman Center for Energy
Policy, May 2017. Accessed: Dec. 07, 2020.
[Online]. Available:
https://kleinmanenergy.upenn.edu/wp-
content/uploads/2020/08/PIM-Governance-
Reforms-1.pdf

[5] PIM, “PJM Manual 34: PJM Stakeholder Process
(Revision 9),” Sep. 2019. [Online]. Available:
http://www.pjm.com/
/media/documents/manuals/m34.ashx

[6] H. M. Merrill, “Regional transmission
organizations: FERC Order 2000,” IEEE Power
Engineering Review, vol. 20, no. 7, pp. 3-5, 2000.

71 Federal Energy Regulatory Commission,
“Regional Transmission Organizations
(RTO)/Independent System Operators (ISO),”
RTOs and ISOs, 2015.
https://www.ferc.gov/industries-
data/electric/power- sales-and-markets/rtos-and-
isos (accessed Nov. 30, 2020).

[8] http://www.ferc.gov/legal/maj-ord-reg/land-
docs/RM99-2A .pdf

[9] J. D. Watkiss and D. W. Smith, “The Energy
Policy Act of 1992-A watershed for competition in
the wholesale power market,” Yale J. on Reg., vol.
10, p. 447, 1993.

[10] S. Lenhart, N. Nelson-Marsh, E. J. Wilson, and D.
Solan, “Electricity governance and the Western
energy imbalance market in the United States: The
necessity of interorganizational collaboration,”

Page 3339



[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

Energy Research & Social Science, vol. 19, pp.
94-107, 2016, doi:
https://doi.org/10.1016/j.erss.2016.05.015.

A. B. Klass and E. J. Wilson, “Interstate
transmission challenges for renewable energy: A
federalism mismatch,” Vand. L. Rev., vol. 65, p.
1801, 2012.

B. A. Stafford and E. J. Wilson, “Winds of change
in energy systems: Policy implementation,
technology deployment, and regional transmission
organizations,” Energy Research & Social Science,
vol. 21, pp. 222-236, 2016.

H. J. Wiseman and H. M. Osofsky, “Regional
Energy Governance and US Carbon Emissions,”
Ecology LQ, vol. 43, p. 143, 2016.

D. Cullenward and S. Welton, “The quiet undoing:
How regional electricity market reforms threaten
state clean energy goals,” JREG Bulletin, vol. 36,
p. 106, 2018.

M. James, K. Jones, and A. Hardwick,
“Incorporating Environmental Concerns into
Wholesale Electric Markets: The Impact of
Regional Transmission Organization Governance
Models on Engo Participation in Stakeholder
Processes,” 2020.

M. James, K. B. Jones, A. H. Krick, and R. R.
Greane, “How the RTO stakeholder process affects
market efficiency,” R Street Policy Study, vol. 112,
p. 19,2017.

Federal Energy Regulatory Commission Staff,
“Common Metrics Report: Performance Metrics
for Regional Transmission Organizations,
Independent System Operators, and Individual
Utilities for the 2010-2014 Reporting Period,”
Federal Energy Regulatory Commission, AD14-
15-000, Aug. 2017. [Online]. Available:
https://www.ferc.gov/sites/default/files/2020-
05/08-09-common-metrics_1.pdf

S. S. Lenhart, K. Konschnik, and J. Dennis, “The
Link between Electricity Market Decision-Making
Processes and Market Outcomes: The Role of
Regional Transmission Organization Governance,”
2020.

Electric Reliability Council of Texas, Amended
and Restated Bylaws of Electric Reliability
Council of Texas, Inc. 2020. Accessed: Dec. 01,
2020. [Online]. Available:
http://www.ercot.com/content/wem/key documents
_lists/88679/Amended and Restated Bylawseft 0
12.31.2020_.pdf

C. A. Parent, K. S. Fisher, W. R. Cotton, and C. C.
Clark, “Governance Structure and Practices in the
FERC Jurisdictional ISOs/RTOs,” White Paper,
Feb. 2021. [Online]. Available:
https://nescoe.com/resource-center/isorto-
governance-feb2021/

M. H. Dworkin and A. Goldwasser, “Ensuring
Consideration of the Public Interest in the
Governance and Accountability of Regional
Transmission Organizations,” Energy Law
Journal, vol. 28, pp. 543-601, 2007.

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

F. A. Felder, “Watching the ISO watchman,” The
Electricity Journal, vol. 25, no. 10, pp. 24-37,

2012.

K. Yoo and S. Blumsack, “Can capacity markets
be designed by democracy?,” Journal of
Regulatory Economics, vol. 53, no. 2, pp. 127—
151, Apr. 2018, doi: 10.1007/s11149-018-9354-1.
K. Yoo and S. Blumsack, “RTO Governance
Structures Can Affect Capacity Market
Outcomes,” Jan. 2020.

C. E. Simeone, “Reforming FERC’s RTO/ISO
stakeholder governance principles,” The Electricity
Journal, vol. 34, no. 5, p. 106954, 2021.

C. E. Simeone, “Reforming FERC’s RTO/ISO
stakeholder governance principles,” The Electricity
Journal, vol. 34, no. 5, p. 106954, 2021.

J. E. Bowring, “The evolution of the PJM capacity
market: does it address the revenue sufficiency
problem?,” in Evolution of Global Electricity
Markets, Elsevier, 2013, pp. 227-264.

A.-L. Barabasi, Network Science. Cambridge
University Press, 2016.

M. Newman, Networks. Oxford University Press,
2018.

S. Fortunato, “Community detection in graphs,”
Physics reports, vol. 486, no. 3-5, pp. 75-174,
2010.

V. A. Traag, L. Waltman, and N. J. Van Eck,
“From Louvain to Leiden: guaranteeing well-
connected communities,” Scientific reports, vol. 9,
no. 1, pp. 1-12, 2019.

V. D. Blondel, J.-L. Guillaume, R. Lambiotte, and
E. Lefebvre, “Fast unfolding of communities in
large networks,” Journal of statistical mechanics:
theory and experiment, vol. 2008, no. 10, p.
P10008, 2008.

F. Radicchi, C. Castellano, F. Cecconi, V. Loreto,
and D. Parisi, “Defining and identifying
communities in networks,” Proceedings of the
national academy of sciences, vol. 101, no. 9, pp.
2658-2663, 2004.

J. Yang and J. Leskovec, “Defining and evaluating
network communities based on ground-truth,”
Knowledge and Information Systems, vol. 42, no.
1, pp. 181-213, 2015.

S. Fortunato and D. Hric, “Community detection in
networks: A user guide,” Physics reports, vol. 659,
pp. 144, 2016.

J. Leskovec, K. J. Lang, and M. Mahoney,
“Empirical comparison of algorithms for network
community detection,” in Proceedings of the 19th
international conference on World wide web,
2010, pp. 631-640.

W. M. Rand, “Objective criteria for the evaluation
of clustering methods,” Journal of the American
Statistical association, vol. 66, no. 336, pp. 846—
850, 1971.

E. B. Fowlkes and C. L. Mallows, “A method for

Page 3340



[39]

[40]

[41]

[42]

comparing two hierarchical clusterings,” Journal

of the American statistical association, vol. 78, no.

383, pp. 553-569, 1983.

G. Palla, I. Derényi, 1. Farkas, and T. Vicsek,
“Uncovering the overlapping community structure
of complex networks in nature and society,”
nature, vol. 435, no. 7043, pp. 814-818, 2005.

A. Lazar, D. Abel, and T. Vicsek, “Modularity
measure of networks with overlapping
communities,” EPL (Europhysics Letters), vol. 90,
no. 1, p. 18001, 2010.

Z. Teti and S. Blumsack, “By a Show of (Which)
Hands: Stakeholder Participation in RTO
Governance,” Journal of Political Institutions and
Political Economy 5:4, 2024.

C. H. G. Ferreira, B. de Sousa Matos, and J. M.
Almeira, “Analyzing dynamic ideological

[43]

[44]

[45]

[46]

communities in congressional voting networks,” in
International Conference on Social Informatics,
2018, pp. 257-273.

G. M. Hayden, “Abstention: the unexpected power
of withholding your vote,” Conn. L. Rev., vol. 43,
p. 585, 2010.

L. R. Cohen and R. G. Noll, “How to vote, whether
to vote: Strategies for voting and abstaining on
congressional roll calls,” Political Behavior, vol.
13, no. 2, pp. 97-127, 1991.

M. Battaglini, V. L. Sciabolazza, and E. Patacchini,
“Abstentions and Social Networks in Congress,”
National Bureau of Economic Research, 2020.

D. Willumsen and P. Ohberg, “Strategic abstention
in parliamentary voting,” in EPSA 2013 Annual
General Conference Paper, 2012, vol. 804.

Page 3341



