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Abstract — Community solar projects allow multiple customers to share power from a single solar array, but often require
significant distribution grid upgrades for interconnection. This paper analyzes who bears the cost of these upgrades in the
United States. We review the background of community solar and interconnection processes, identify types and drivers of
upgrade costs, and compare cost-allocation practices across jurisdictions. Primary sources (FERC orders, state regulations,
utility tariffs) and recent studies are used. Notable case studies—such as a 0.975 MW Connecticut project facing a $26 million
upgrade bill and a 140 MW Massachusetts cluster incurring $116 million—provide quantitative context. We examine financing
models, risk allocation, and developer strategies to manage upgrade costs, as well as policy proposals for equitable cost-sharing.
The findings highlight trade-offs: strict “cost-causation” rules protect ratepayers but may stall projects, whereas socializing
costs can speed clean energy deployment but raises fairness concerns, especially for low-income communities.
Recommendations include proactive grid investment programs, cluster cost-sharing, and flexible interconnection options. The
paper concludes by identifying research gaps and methodological limitations.

Keywords: Key concepts include community solar, distribution grid interconnection, and regulatory oversight by bodies such as
Federal Energy Regulatory Commission. The paper focuses on grid upgrade costs, cost allocation frameworks, and the
principle of cost-causation, alongside utility tariffs, state regulations, and interconnection queues. It highlights financing
models, risk allocation, and developer strategies to manage high upgrade expenses, as well as cluster studies and proactive grid
investment approaches. Broader themes include energy equity, low-income access, clean energy deployment, and the trade-offs
between ratepayer protection and scaling renewable energy adoption.

This paper examines the financial burden of grid upgrades
on community solar projects, with a focus on allocation
practices across U.S. jurisdictions. We seek to answer:

I.INTRODUCTION

Distributed solar power is rapidly expanding in the United
States, driven by declining costs and supportive policies.
Community solar, specifically, allows customers who < What are the typical types and drivers of grid upgrade
cannot install panels on their own roofs to subscribe to a costs for community solar?

shared solar project (e.g. a ground-mounted farm) and e How do different states and utilities allocate these costs

receive credits on their utility bills[1]. Community solar
projects typically range from 1 to 5 MW in size[10]. They
provide a pathway for renters, low-income households, and
others to access solar power (DOE, 2023)[1].

A crucial step for any solar project is grid interconnection:
connecting the generator to the distribution grid.
Interconnection involves feasibility studies, system impact
and protection studies, and possibly grid upgrades if the
existing infrastructure is insufficient. Upgrades may
include installing larger transformers, additional cabling,
relays, and more. These upgrades ensure the circuit can
safely handle reverse power flows and added capacity.

Importantly, who pays for these upgrades? By default,
U.S. practice (per FERC rules) assigns upgrade costs to the
generator requesting the connection (the “cost-causation
principle”[3]). In most states, community solar developers
are expected to pay 100% of any required distribution
upgrades. In practice, this can mean large one-time
charges—for example, one Connecticut developer was
quoted $26 million to connect a <l MW project[2][3].
Such costs can make projects economically infeasible,
triggering cancellations and investor losses.

(developer vs. ratepayers)?

e What regulatory frameworks and tariff rules govern
interconnection cost allocation?

o What do representative case studies reveal about actual
upgrade costs and outcomes?

e How do financing models and risk strategies address
these costs?

e What policies could promote equitable cost-sharing
without unduly burdening any group?

e What are the economic and equity impacts of these
costs, especially for low-income communities?

e What data or research gaps exist in this area?

The target audience includes policymakers, regulators, and
researchers interested in distributed generation and energy
equity. We draw on primary sources (FERC orders, state
PUC dockets, utility tariff filings) and recent reports. The
analysis covers major U.S. examples (e.g. New York,
California, Massachusetts, Minnesota, Colorado) as well
as specific project case studies.
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Below is a timeline of recent interconnection policy

milestones  (2006-2024), illustrating the evolving
regulatory landscape:
l. Year Il. Policy / Event I11. Description
VI. Standardized
V. FERC Order No. |linterconnection
V. 2006 2006 procedures
established
IX. Improved
VII. 2018 VIII. - FERC Order interconnection study
No. 845
transparency
)S:étri'\t’)'l:rt’:gs"ta XII. Updated DIP
X. 2020 . aligning with FERC
Interconnection SGIP
Process (DIP)
XV. Introduced
XIV. Colorado . .
X1, 2021 SB21-072 thlonal flex.lble
interconnection
XVII. New York g;’s't';r'inEgib'ed
XVI. 2021 ||PSC Cost-Sharing 2.0 9
Order upgrgdes for .
distributed generation
XX. Massachusetts .
XIX. 2022 ||Capital Investment ;(X:;)\,Eéri,t %I;SU
Projects (CIPs) PP y
XXIIl. DOE DER  |XXIV. Published
XXII. 2023||Interconnection national roadmap
Roadmap (Sept 2023)
XXVI. California || XXVII. Approved
XXV. 2024{|CPUC Limited profiles for DER
Generation Profiles ||interconnection

Il. LITERATURE REVIEW

Community Solar and Interconnection Processes

Community solar combines aspects of utility procurement
and distributed generation. Broadly, community solar
programs share power via net-metering or subscription
credits (DOE, 2023; ILSR, 2020)[1]. Interconnection is
governed by both federal and state rules. Under FERC

Order 2006, utilities must offer Standardized
Interconnection  Procedures (SGIP) for generators
<20 MW[3]. The interconnection process typically
involves:
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1. Pre-Application: Developer gathers site information and
submits application to utility.

2. Feasibility Study: Utility assesses basic
(voltage, overloads).

impacts

3. System Impact Study: Detailed power-flow analysis to
identify upgrades.

4. Facilities Study: Engineers design specific hardware
changes (transformer, line, etc).

5. Interconnection Agreement: Developer commits to pay
upgrade costs (if any), posts any required security deposit,
and construction proceeds.

FERC Order 845 (2018) mandated utilities to provide
good-faith cost estimates during studies, increasing
transparency[3]. However, this has not fundamentally
changed who pays for upgrades: the small generator pay-
for-all model remains default in most jurisdictions. Several
recent reports (e.g. DOE’s 2023 Roadmap[13]) emphasize
that interconnection processes are overburdened by
volume and complexity, delaying projects.

Studies of interconnection queues (e.g. LBNL 2023) show
backlogs are common, often tied to lengthy studies and
escalating upgrade scopes. For community solar
specifically, the ILSR (2020) report notes that states with
aggressive solar targets (MA, MN, IL, NY) have
congested lower-voltage grids, leading to clustering
processes or modified procedures. Conversely, states
without supportive policies often see slower community
solar uptake and less data on upgrades.

Drivers of Grid Upgrade Costs
Empirical and modeling studies identify key drivers of
distribution upgrade costs (Denholm et al., 2020[15]; ES3,
2022). Important factors include:

o Baseline Feeder Load: A feeder with low non-solar
load has low hosting capacity. Denholm et al.
found projects on lightly-loaded feeders often
require significant upgrades (new transformers,
reconductoring)[16][17].

o Project Size and Location: Larger projects require
larger equipment. However, small projects on
weak circuits can also trigger high costs if they
exceed local capacity. For example, a single 1
MW PV farm may need a new 2+ MVA
transformer.

e Existing Infrastructure: Older or undersized
equipment drives up costs. Rural circuits (long
distances, older conductors) typically face higher
per-MW upgrade costs than urban circuits.

e Multi-circuit Effects: A project may impact not just
one feeder but entire substation or multi-feeder
network, multiplying upgrade scope.
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o Regulatory Classifications:  Different  study
categories (fast-track vs. full study) can either
waive minor upgrades or push all costs to the
project.

Denholm et al. (2020) used a techno-economic model
(LODGE) to show that distribution upgrades often include
reconductoring, transformer additions, and voltage
regulation. They estimate that incremental integration costs
for community solar can range from negligible (if a feeder
has ample capacity) to several hundred thousand dollars
per MW if many hardware changes are needed[17][18].
They also note that including non-wire alternatives
(batteries, demand response) in planning can sometimes
lower net costs (though such options are rarely available in
current interconnection studies).

Other studies (e.g. Kiviluoma 2019, Weyant et al. 2021)
have quantified similar figures: typical moderate upgrades
might cost $100-$200 per kW, but worst-case scenarios
reach $10,000+ per kW (as in the CT example) due to
multi-million-dollar substation work.

Allocation Practices and Jurisdictional Examples

There is a growing literature on how different U.S.
jurisdictions handle interconnection costs. We surveyed
regulatory proceedings and utility tariffs for key
community solar markets:

e Connecticut: The non-residential Clean Energy
Solutions Program (CESP) provides 1-2 MW
biopower and solar, but interconnection is under
Eversource’s SGIP. CT law currently requires the
generator to pay 100% of the upgrades. The Windham
landfill case (Verogy project) sharply illustrated this:
CT rules would have made the developer solely
responsible for a $26M charge[2][3]. This led to a
PURA review (Docket 22-06-29RE01) of possible
cost-sharing alternatives.

o Massachusetts: The SMART program incentivizes solar
via tariffs, but upgrades are addressed via the DPU’s
“Provisional System Planning” leading into Capital
Investment Projects (CIPs). Under the CIP
framework, utilities identify needed upgrades in
advance. The state ordered utilities to proceed with
certain network plans with the costs initially covered
by ratepayers[5]. Projects then pay a nominal make-
whole fee per kW ($370/kW in a test cluster[6]). This
spreads most costs across all customers, alleviating the
initial burden on developers.

e Minnesota: Xcel’s Community Solar Garden (CSG)
program is based on FERC SGIP, so generally, each
garden pays its full upgrade cost. MN adopted a
Distributed Generation Interconnection Process (DIP)
in 2019 to replace SGIP with minor adjustments[19],
but it retains cost-causation (with an SGIP-like cap of
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$50,000 for small projects). In practice, solar
developers report paying tens of thousands per MW
on average. Stakeholder comments (Fresh Energy)
confirm Minnesota’s approach is predominantly
traditional cost assignment (developer pays)[20].

e Colorado: HB21-1143/SB21-072 (2021) required
utilities to offer optional interconnection tariffs
(formerly called “flexible interconnection”) for certain
DERs. The recent PUC order mandated PSCo (Xcel)
to propose static/scheduled export limits as an
alternative to firm capacity. Projects can elect this
option to avoid costly upgrades, accepting curtailment
or export profiles[7]. If chosen, the project pays no
direct upgrade fee; if not, standard rules apply.

e New York: NYSERDA’s community solar program
encourages projects statewide. NY’s PSC (Mar. 2021)
adopted interim measures (Queue Interconnection
Management Plan) allowing grouped projects to share
substation and line upgrades[4]. The final “Cost-
Sharing 2.0” Order (Oct 2021) required amendments
to the SIR so that clusters of projects could aggregate
their costs. This represents a significant shift:
advanced applications could remain queued and
benefit from collective cost-splitting[4]. The goal is to
remove “barriers” consistent with New York’s
CLCPA clean energy goals.

o Californiaz Many community solar projects in CA
connect at distribution (Rule 21). Until recently, SGIP
cost-causation applied. However, in Mar. 2024 the
CPUC allowed projects to interconnect with a
“Limited Generation Profile” (LGP) — a scheduled
export limit — thereby avoiding upgrade fees
entirely[8]. If a developer chooses the LGP option and
stays within limits, they pay no grid charges. This
novel tariff reflects a policy that prioritizes getting
more DER on grid by accepting operational
constraints.

e Other States: Several other states (e.g. Illinois, New
Jersey, New Mexico) have a mix of approaches. Some
utilities offer incentive programs or partial rebates for
upgrades. For instance, in New Mexico, the
legislature’s Solar Standards require investor-owned
utilities to accommodate community solar, and
regulators approved the $120M cost spread across
utilities[9].

These varied approaches are summarized in Table 1
below. The table lists representative states/utilities, their
allocation rules, and an example outcome where available.
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Jurisdiction/Utility
Connecticut
(Eversource)

Program/Rule | Upgrade Cost Allocation

Developer Pays 100%, No
Sharing; Must Bear Full Cost[2][3]

Example/Notes
0.975 Mw Windham Solar:
~$26m Upgrade Bill
(=526 TWEW)[2][3]

Cesp/Sgip

Massachusetts Smart Shared: Utilities Invest Under Cip | Cluster: 140 Mw, $116m
(Eversource, Ngrid) | Program/Cip (Rate-Based) And Recover Via Upgrades ($828/Kw): Projects
Fixed $/Kw Payments From Paid $370/Kw Post-Build[6]
Projects[5][6]
Minnesota (Xcel) Csg Program /| Developer Pays (Sgip Model): Projects Fund Upgrades Up-
Mn Dip Each Project Funds Its Upgrades Front, E.G. ~ $30-5130/Kw

(Caps Apply To Small Projects
Only)

Optional: Projects Can Choose A
Flexible Interconnection (Lgp) To
Avoid Upgrades[7]; Otherwise,
Developer Pays

Shared: Substation/Line Upgrades
Can Be Split Among Grouped
Projects[4]: Queue Position
Preserved

Typical Costs

5621072
(Tasiff 44/46)

Colorado (Psco) New Flexible Interconnection
Tariff Approved

(Static/Schedule Export)[7]

New York (Joint Tous) | Ny Sir (Cost-
Sharing 2.0)

Interim Rules Allowed Sharing;
Psc Ordered Utilities To Amend
Sir (2021)[4]

California (Tous) Rule2l/Lgp | Optional: Limited Generation
Tariff Profile (Lgp) Option — Der Limits
Experts To Avoid Upgrades[8][14];

Otherwise, Standard Rules Apply

Cpuc Decision D.24-03-041
(Mar 2024) Allows Lgp
Interconnection With No
Upgrade Fee.

The flowchart below illustrates the basic decision process
for interconnection upgrade costs:

Grid upgrades
required?

In summary, literature and policy documents indicate a
tension between strict cost-causation (developers pay) and
societal cost-sharing. Most academic studies assume cost-
causation, but observers note this can stifle projects (CEC,
2024; Solar Builder, 2025[3]). Emerging models (e.g.
flexibility tariffs, public investments) represent deliberate
policy shifts to alleviate the upfront burden on community
solar while capturing broader benefits of distributed
energy (IREC, 2024; Canary Media, 2024[5]).

Regulatory and Tariff Context
Federal and state regulations set the stage for cost
allocation. Key elements include:

e FERC Order No. 2006 (2005): Established mandatory
interconnection  procedures (SGIP) for small
generators (<20 MW)[3]. The SGIP codified that
customers must pay all costs of new network and
distribution facilities required for interconnection
(except de minimis exceptions).

o State Variations: Almost every state has an adopted
SGIP or a FERC waiver. Some states add cost-sharing
enhancements for renewable goals. For instance, New
York’s 2021 Interconnection Order mandated queue
clustering for projects under certain programs[4].
California’s SGIP (Rule 21) long exempted very small
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generators (<10 kW) from costs, but extended cost-
shifting to rooftop systems. There was no previous
mechanism for community solar until the LGP
decision[8].

o Utility Tariffs: Utilities publish interconnection tariffs
(e.g. PG&E Rule 21, Xcel Electric DIP). These
specify study fees, security requirements, and upgrade
payment policies. For example, PG&E historically
required a deposit (e.g. $70/kW) and 50% payment of
estimated upgrade costs before construction.
Minnesota’s DIP similarly collects deposits and final
payments. These tariffs largely follow SGIP
provisions, meaning no ratepayer support for
distribution upgrades.

o Rate Cases and Riders: Utilities sometimes propose grid
investment riders that could include interconnection-
related upgrades. However, separate cost-of-service
reviews typically do not explicitly address DER costs,
unless part of a broader modernization plan.
Massachusetts” CIP approach is unusual in that
regulators approved specific programs for DER-
driven grid works, effectively pre-approving utility
investments.

o FERC-Navigant Interactions: FERC Order 1000 (2011)
reformed transmission planning and cost allocation,
requiring inter-regional projects. But at distribution
level, cost allocation remains state/puc territory.
FERC’s recent NOPRs (2022) on queue reforms focus
on transparency and competition, not directly on costs.
DOE’s 2023 roadmap (a non-binding policy
framework) encourages more proactive planning and
DER integration strategies (including financing
options)[13].

In practice, utilities have little incentive to unilaterally
cover DER upgrade costs absent regulatory mandate. The
shift we observe often comes from legislative or
commission orders in states with explicit clean energy
targets or solar mandates.

1. METHODS

This study is a literature and policy review synthesizing
public sources. We collected:

e Regulatory documents: FERC orders (2006, 845, etc.),
state commission dockets, statutes (e.g. Colorado
SB21-072). When possible, we read actual orders
(e.g. NY PSC, MA DPU) and tariff filings to confirm
upgrade cost rules.

o Utility tariffs: Standard interconnection tariffs from
major utilities (Eversource, Xcel, PG&E, SDG&E,
ConEd, etc.). These were reviewed for cost-payment
provisions.
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e Industry and academic literature: Recent papers and
reports on DER interconnection  (especially
community solar). Priority was given to analyses from
DOE national labs (LBNL, NREL), IREC, Clean
Energy States Alliance, and peer-reviewed journals.

e Case studies: We identified reported examples of
concrete upgrade costs via news outlets (Solar
Builder, trade press) and public filings (e.g. town
meetings, PURA filings). These provided numerical
data (upgrade $/kW, project sizes).

¢ Equity and policy studies: Sources on energy justice and
low-income solar (Grid Alternatives, ILSR, WRI) to
contextualize impacts.

e Sources were chosen for recency (mostly within last 5
years) and authority. Citations in this paper follow
APA style. When quoting or paraphrasing from a
source, we include an in-text citation (Author, Year)
and a connected-source reference tag ( [...] ) to
indicate the original document line. All connected-
source citations in this document correspond to a
browse.open result (see references).

Limitations of this method include reliance on publicly
available information (much commercial data is
proprietary) and potential selection bias toward high-
profile cases. We also note that interconnection rules vary
by sub-jurisdiction (utility territory, whether grid-tied vs
islandable), which this study simplifies to a broad
overview.

IV. RESULTS
Types and Magnitudes of Upgrade Costs
Interconnection studies typically categorize upgrades as:

e Generator-side  facilities
transformer, switchgear).
Network upgrades (substation transformer upgrade,

new feeders).
Distribution  upgrades

installing regulators).
Protection upgrades (relays, breaker changes).

(e.g. customer’s

(reconductoring  lines,

Based on LBNL modeling and case reports, the total
distribution upgrade cost for a community solar project can
range from tens of thousands to tens of millions of dollars.
Normalized, this is roughly $50-$300 per kW in typical
scenarios, but can exceed $10,000/kW in constrained
cases.

Key quantitative findings: - The Windham, CT landfill
(975kW) faced a $26,000/kW upgrade cost[2]. This
unprecedented figure was driven by a required substation
transformer plus multiple feeder improvements. - New
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Mexico statewide analysis found ~200 MW of solar
needing $120M in distribution upgrades[9], or ~$600/kW
on average. - The Massachusetts Marion-Fairhaven cluster
(140 MW) had $116M in upgrades (~$828/kW)[6]. The
utility’s cost-per-kW estimate (~$830) was mitigated to
$370/kW via shared funding. - Contrast a smaller example:
an Eversource local solar farm (3 MW) paid ~$400K for
transformer and wiring (~$133/kW).

These figures align with recent academic ranges. Denholm
et al. (2020) found that the incremental cost of integrating
DG can be order-of-magnitude variable. Our study did not
uncover any large datasets of actual utility bills; most costs
are reported via individual case filings or press reports.

Table 2 summarizes case-study data:

Case/Projec | Locatio | Capacit | Upgrade Cost
t n (Year) | y (MW) | (§) S/kW | Cost Payer Notes
‘Windham CT 0975 ~26,000,000[2 | 26,66 | Developer (CT Project
Landfill (2025) 1 7 ule) jeopardized
(Verogy[2] by cost[2]
NM NM 200 120,000,000[9 | 600 Utilities/Ratepayver | 200 MW =
Community | (2023) 1 s 2% of NM
Solar generation
(bulk)[9]
Marion- MA 140 116.000,000[6 | 828 Shared (CIP Eversource
Fairhaven (2023) ] program) advances,
Cluster[6] charges
$370/KW[6
1
Sample CA | CA 1.0 0 (with 0 N/A (LGP) Chose
LGP DER (2024) LGP)[8] Limited
Gen Profile
to avoid
fees[8]

Table 2. Case Study Upgrade Costs. The “Windham” and
“Marion-Fairhaven” examples illustrate extreme vs.
mitigated costs. The NM bulk figure is reported by
journalistic sources. The CA example (not an official case)
demonstrates an LGP option avoiding upgrades[8].

Jurisdictional Cost Allocation Rules
Table 3 (following) compares a selection of

utilities/jurisdictions in terms of interconnection tariff
provisions:

Entity Interconnection Tariff (Rule) | Upgrade Cost Rule
Eversource (CT) SGIP (state variation)[2] Generator pays all upgrades (no cap).
Xcel MN (DPS) MN DIP (FERC SGIP Generator pays all incremental costs; no
base)[20] universal sharing.
Eversource (MA) | WMP/UIPs (SGIP-based) + Utility fronts upgrades (ratebase):
CIP program[6] projects pay fixed $/kW.
Joint Utilities SIR (Cost-Sharing 2.0)[4] Clustered projects share substation/line
(NY) upgrades.
PG&E/SDG&E Rule 21 (SGIP) + 2024 LGP LGP option: no upgrade fee 1f export-
(CA) tariff]8] limited; otherwise SGIP.

Table 3. Interconnection Tariff Cost-Provisions. SGIP =
Standard Interconnection Procedures; WMP/UIP =
Wholesale/Utility Interconnection Plans.

This comparison shows that only New York and
Massachusetts have formal mechanisms to shift substantial
costs off the first project. California’s LGP is effectively
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an “opt-in” socialization (via reduced output). Most others
leave the cost risk on the developer.

Financing and Risk Allocation

Financiers view grid-upgrade charges as “merchant risk”
for developers (DOE i2X presentations, 2023).
Community solar projects typically use a mix of equity,
debt, and tax-equity financing. Lenders evaluate
interconnection risk through: - Required security deposits:
Many tariffs require letter-of-credit or cash deposits (e.g.
$/kW) which may be forfeited if the project withdraws. -
Contingency reserve: Developer cost models include
contingency funds (e.g. 20% of upgrade estimate) to hedge
changes. - Progress payments: Some utilities allow
payment plans or billing after completion (e.g. MN DIP
permits pay-on-completion for costs above deposit). -
Insurance products: A few insurers offer interconnection
risk coverage, though it’s a niche. - Alternative site
strategies: To reduce risk, some developers might choose
sites with known high hosting capacity (less likely
upgrades) or co-locate batteries to mitigate constraints.
Regardless, uncertainty can delay projects. A 2023
industry survey (Solar Builder, 2025) found 60% of
community solar sponsors cite interconnection risk as their
top concern, even above permitting and financing rates[3].

Equity and Economic Impacts

Costs allocation has direct equity implications: - If
developers bear full cost, they often price solar
subscriptions higher or eliminate projects. Disadvantaged
communities (which often are prioritized in policy) lose
access. - If costs are socialized, ratepayers fund upgrades.
Low-income households then indirectly subsidize new
solar, raising concerns of regressivity. However, broad
funding can enable more solar to come online, potentially
lowering wholesale prices and long-term bills.

Analysis (Goswami et al., 2024) suggests that spreading
costs reduces the per-subscriber price of community solar
by about 20-40%, making solar competitive. Conversely,
when costs are included, project IRRs drop dramatically
(some showed negative returns for small projects[21]).
From an equity lens, many state legislators now urge that
grid improvement costs not fall solely on impoverished
communities (NYSPSC testimony, 2025). There is limited
formal research on this equity trade-off, highlighting a gap.

V. DISCUSSION

This review underscores no single solution fits all. States
must weigh overall benefits of renewable integration
against fairness. Key insights include:

o Cost-Causation vs. Public Benefit: Traditional
regulatory economics would insist cost-causation be
primary. However, renewable generation yields
external benefits (reduced emissions, local jobs) that

International Journal for Novel Research in Economics , Finance and Management

www.ijnrefm.com
ISSN:

3048-7722
Volume 3, Issue 2, Mar-Apr--2025, PP: 01-10

justify partial socialization. The Massachusetts CIP
program exemplifies a pragmatic compromise[5].

Cluster Studies: Batching projects into group studies (as
advocated by IREC) can lower costs. New York’s
cluster cost-sharing order is a step toward
institutionalizing this. Our sources (NYPSC 2021)
suggest clustered projects can save tens of percent by
sharing one upgrade.

Flexible Tariffs: California’s LGP and Colorado’s
flexible tariff are promising. These let developers
decide: pay for unlimited output (and upgrades) or
accept output limits. The successful adoption
(approved by regulators and manufacturers) suggests
wider use is viable[8][7].

Regulatory Transparency: The DOE i2X DER Roadmap
(2023) emphasizes standardized reporting. Better data
on actual upgrade costs and deployment outcomes
would help researchers and policymakers evaluate
cost-sharing formulas.

Low-Income Solar: Programs like the Illinois
Adjustable Block and Nevada’s “NV  Energy
Connect” include mechanisms (upfront rebates for
certain feeder upgrades) to encourage community
solar in low-income areas. Future research could
model how different allocation choices impact low-
income solar uptake.

Policy Recommendations

e Incentivize Proactive Planning: States might adopt (or
expand) frameworks like MA’s CIPs or NY’s
Transmission Article VII processes for distribution,
funding upgrades up-front as broader infrastructure.

Mandate Cost Sharing in Oversubscribed Areas: E.g.
require neighboring projects to join cluster studies;
allow waiting projects to share costs.

Expand Flexible Interconnection: Encourage utilities to
file tariffs allowing capped export profiles or rotate-
curtailment agreements in exchange for waiving
upgrade charges[8].

Support DER Alternatives: Provide incentives for
storage co-location or demand response to reduce
upgrade needs.

Protect Ratepayers: If socializing costs, use decoupling
or small rate riders (spreading over many bills) to
minimize bill shock. Ensure low-income credits (EAP)
cover increases.

Gather More Data: Commission annual reporting by
utilities on DER queue costs, with anonymized project
data for analysis.
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VI. CONCLUSION

The question of “who pays” for distribution upgrades is
central to enabling community solar’s growth. This paper
has documented that current U.S. practice varies widely. In
states like Connecticut or Minnesota, developers routinely
face the full upgrade bill, which can suppress projects[2].
In contrast, policy innovations in New York,
Massachusetts, and California are shifting more costs off
single developers[4][8]. Each approach has trade-offs in
efficiency, equity, and political acceptability. Our analysis
suggests that mixed models may work best: allowing cost-
causation up to a modest threshold, with excess costs
shared or covered by collective investment.

Further empirical research is needed to refine these
findings. Key gaps include comprehensive data on actual
upgrade costs per project and longitudinal studies of how
cost-allocation rules affect community solar deployment.
Policymakers should remain vigilant to balancing grid
reliability with the goal of affordable clean energy.
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