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Abstract – Electric utilities and regulators increasingly view distributed energy resources (DERs)—such as energy efficiency, 

demand response, distributed solar PV, distributed storage, and managed electric vehicle (EV) charging—as tools that can defer 

(postpone) or sometimes avoid traditional “wires” investments in transmission and distribution (T&D) infrastructure. The 

modern framing is typically “non-wires solutions/alternatives” (NWS/NWAs): strategically deployed DER portfolios that 

provide location-specific, time-specific, and reliability-qualified load relief or grid services so that a planned line, transformer, 

feeder, or substation upgrade can be shifted to a later year (National Energy Screening Project, 2020; U.S. Department of Energy, 

2022). 
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I. INTRODUCTION  
 

The economic logic of infrastructure deferral is the time 

value of money: when a capital project can be shifted out 

by Δt years, customers avoid some portion of the present 

value of carrying charges, depreciation, taxes, and return on 

rate base during Δt, and sometimes reduce the probability 

of investing in capacity that ultimately proves unnecessary 

(Eyer, 2009). [2] In practice, the “value” of deferral is not 

just a generic system-wide avoided cost; it is locational and 

tied to discrete (“lumpy”) upgrades whose need depends on 

highly uncertain load growth and peak conditions (Frick et 

al., 2021). [3] 

 

Case evidence through 2023 shows that DER-enabled 

deferral can produce material savings when four conditions 

align: (1) a well-defined, near-term constraint; (2) 

measurable and dispatchable DER performance at the 

relevant hours; (3) contractual/operational mechanisms 

ensuring reliability (including penalties, redundancy, or 

firm network support agreements); and (4) regulatory 

processes that let utilities treat NWS procurement as a 

legitimate alternative to capital build-out (New York State 

Public Service Commission, 2015; National Energy 

Screening Project, 2020). [4] Documented U.S. projects 

include the Boothbay Non-Transmission Alternative pilot 

in Maine (project cost ~$6 million, with reported net present 

value savings >$12 million versus a transmission 

alternative) and multiple distribution deferrals in New York 

and Rhode Island (E4TheFuture et al., 2018). [5] 

Internationally, U.K. distribution network operators 

expanded flexibility procurement and EV smart-charging 

experiments explicitly aimed at reducing reinforcement 

needs, including a report of 248 MW of capacity procured 

from EV batteries through smart charging solutions (UK 

Power Networks, 2022) and contracted flexibility volumes 

and dispatch MWh tracked under procurement reporting 

requirements (SSEN Distribution, 2023). [6] 

 

However, deferral is probabilistic and risk-bearing. The 

core technical-economic challenge is not computing a 

spreadsheet NPV; it is estimating (a) the duration of deferral 

(how many years the upgrade can be postponed) and (b) the 

probability of sustained load relief under correlated 

uncertainties (weather-driven peaks, adoption of new loads 

like EVs, DER availability, customer attrition, or 

interconnection delays). Advanced methodologies 

therefore combine engineering constraint modeling, DER 

portfolio simulation, and explicit “certainty” requirements; 

one example cited in the locational value literature 

demonstrates using equipment failure probabilities and 

restoration times to evaluate reliability and the probability 

of meeting load in combination with targeted DER plans 

(Frick et al., 2021). [7] 

 

Across jurisdictions, the strongest enabling frameworks 

tend to share: transparent publication of candidate deferral 

opportunities; standardized benefit-cost analysis (BCA) 

and valuation methods; procurement pathways (requests for 

offers, network support contracts) that treat DERs as 

capacity products; and data/interop standards that make 

DER performance auditable and dispatchable (New York 

State Public Service Commission, 2015; Australian Energy 

Regulator, 2013; National Energy Screening Project, 2020). 

[8] Remaining gaps include consistent locational valuation 

across utilities, performance persistence measurement, 

distribution–transmission coordination, and methods for 

quantifying tail-risk (e.g., extreme weather coincident with 

DER underperformance) without defaulting to steel-in-the-

ground builds (National Energy Screening Project, 2020; 

Frick et al., 2021). [9] 

 

Foundations 

Grid infrastructure investments in T&D are dominated by 

capital-intensive assets—substations, transformers, feeders, 

conductors, protective devices, and transmission 

facilities—planned to meet peak demand and reliability 

criteria. Because many such assets have long useful lives 

and regulated cost recovery, utilities face a structural 

incentive to build capital solutions, while DER portfolios 

often appear as operating expenditures, program budgets, or 

contracted services that must be justified under different 

accounting and regulatory rules (National Energy 

Screening Project, 2020). [10] 
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A central organizing concept in this report is deferral rather 

than permanent avoidance. Deferral means: a planned wires 

upgrade remains in the long-term plan, but its in-service 

date is shifted later because near-term constraints are 

mitigated. If load growth slows or reverses, a deferred 

project may later be resized or cancelled, yielding 

additional “option value” beyond simple time shifting 

(Eyer, 2009; E4TheFuture et al., 2018). [11] 

 

The National Standard Practice Manual for DER benefit-

cost analysis formalizes “non-wires solution” (NWS) as an 

electricity grid investment or project using non-traditional 

T&D solutions—distributed generation, energy storage, 

energy efficiency, demand response, and grid 

software/controls—to defer or replace specific equipment 

upgrades (e.g., lines, transformers) by reducing load at the 

substation or circuit level (National Energy Screening 

Project, 2020). [12] The U.S. Department of Energy 

similarly describes a “non-wires alternative” as applying 

DERs to meet local energy and demand needs, motivated in 

part by regulators’ interest in reducing the need to build 

additional delivery capacity (power lines and substations) 

where feasible (U.S. Department of Energy, 2022). [13] 

 

Key implication: Deferral is best understood as an asset-

specific real option embedded in distribution and 

transmission planning, where the “strike price” is the wires 

upgrade cost and the “premium” is the cost of 

procuring/operating DERs to maintain reliability while 

waiting for uncertainty to resolve (National Energy 

Screening Project, 2020; Eyer, 2009). [14]  

 

II. DER DEFINITIONS AND TAXONOMY 
 

DER is a broad term, and definitional ambiguity matters 

because different DER classes have fundamentally different 

capabilities for deferring infrastructure. The NSPM’s scope 

explicitly includes energy efficiency (EE), demand 

response (DR), distributed generation (DG), distributed 

storage (DS), EVs, and building electrification technologies 

in benefit-cost analysis contexts (National Energy 

Screening Project, 2020). [15] 

A pragmatic taxonomy for infrastructure deferral is to 

classify DERs by grid-impact mechanism, controllability, 

and deliverability at peak: 

 

Mechanism-based categories (deferral-relevant) 

1) Load reduction: EE, permanent load reductions, 

conservation voltage reduction/optimization (CVR/CVO), 

and some electrification controls that reduce coincident 

peak. 

2) Load flexibility: DR, managed EV charging, thermal 

storage, industrial load shifting. 

3) Local supply/injection: distributed PV, CHP, fuel cells, 

backup generators when allowed/contracted. 

4) Storage/firming: batteries (behind-the-meter or front-

of-meter), which can shift energy and provide deterministic 

peak shaving when appropriately sized and controlled. 

5) Control/coordination layer: aggregators, DERMS, 

telemetry, and grid software that enable verification and 

dispatch. 

 

Controllability axis 

 Passive (non-dispatchable): e.g., PV output without 

curtailment controls; some EE savings profiles. 

 Dispatchable: storage discharge, curtailable 

generation, DR events, controllable EV charging, 

voltage support from inverters under utility/aggregator 

control. 

 Siting/ownership axis 

Behind-the-meter vs front-of-meter (utility-side), and 

customer-owned vs utility-owned: these distinctions 

drive contractual control, measurement granularity, 

and financing/cost recovery (National Energy 

Screening Project, 2020). [10] 

The NREL interconnection guidebook underscores that 

interconnection rules, standards (including the IEEE 1547 

family), and evolving utility practices are central to DER 

deployment feasibility—an operational prerequisite if 

DERs are expected to function as non-wires capacity 

resources (Horowitz et al., 2019). [16] 

 

Table of DER types and typical deferral use-cases 

DER 

category 

Typical 

technologies/exampl

es 

Deferral-relevant grid 

service Strength for deferral Primary limitations 

Energy 

efficiency 

(EE) 

Building retrofits, 

lighting/controls 

Peak load reduction; 

sometimes energy and 

losses 

Often lowest-cost 

kW; durable if well-

designed 

Savings shape uncertainty; attribution 

“incrementality” and persistence needed 

(National Energy Screening Project, 

2020). [10] 

Demand 

response 

(DR) 

Thermostat DR, 

industrial 

curtailment 

Dispatchable peak 

shaving; contingency 

support 

Highly targeted to 

peak hours; 

contractable 

Customer behavior, baseline disputes, 

event fatigue (National Energy Screening 

Project, 2020). [10] 

Distributed 

PV 

Rooftop and 

community PV 

Local net load reduction 

during sun hours 

Can reduce midday 

constraints 

Limited coincidence with evening peaks; 

intermittency unless paired (National 

Energy Screening Project, 2020). [17] 

Distributed 

storage 

BTM/FTM batteries Firm capacity, peak 

shaving, contingency 

support 

Dispatchable; can 

be sized to 

constraint duration 

Cost, degradation and cycling constraints; 

interconnection and control requirements 

(Eyer, 2009; Horowitz et al., 2019). [18] 

Managed EV 

charging 

Smart charging, 

V2G/V2H in some 

cases 

Load shifting; avoid 

local overloads 

Scales with EV 

adoption; strong 

locational targeting 

Requires data sharing, customer 

enrollment, interoperability; rebound risk 

(UK Power Networks, 2022). [19] 

https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://digital.library.unt.edu/ark%3A/67531/metadc926602/m2/1/high_res_d/966946.pdf
https://d1oyzg0jo3ox9g.cloudfront.net/app/uploads/2023/10/UKPN_Project-Shift_2022_Web-PDF-v2.pdf
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DER 

category 

Typical 

technologies/exampl

es 

Deferral-relevant grid 

service Strength for deferral Primary limitations 

Hybrid NWS 

portfolios 

EE + DR + PV + 

storage 

Combined peak 

reduction and firming 

Diversity improves 

reliability and 

economics 

Complexity of valuation, coordination, and 

M&V (National Energy Screening Project, 

2020). [10] 

  

III. MECHANISMS FOR DEFERRING 

TRANSMISSION AND DISTRIBUTION 

INVESTMENTS 
 

DERs defer infrastructure by changing either net load seen 

by constrained equipment or operating conditions (voltage, 

reactive power, fault contributions) such that existing assets 

can safely serve load longer. Because distribution 

constraints tend to be locally binding (a specific feeder, 

transformer, or substation), DER deferral is usually more 

prevalent on distribution than transmission—though there 

are notable “non-transmission alternative” cases where 

demand response and redispatch avoided or deferred large 

transmission projects (U.S. Department of Energy, 2022; 

E4TheFuture et al., 2018). [20] 

 

How deferral works operationally 

At engineering level, most deferral use-cases map to a small 

set of constraint types: 

1) Thermal overload mitigation: If a feeder or transformer 

approaches its ampacity/thermal rating during peak hours, 

DERs can reduce peak current by (a) reducing load (EE), 

(b) curtailing demand (DR), (c) injecting local power 

(generation/storage discharge), or (d) shifting load to off-

peak (EV managed charging). The APS Punkin Center 

project is a canonical feeder-level thermal constraint case 

addressed via a 2 MW / 8 MWh battery in lieu of rebuilding 

long rural lines (E4TheFuture et al., 2018). [21] 

2) Substation capacity relief: Substations are often 

upgraded in large steps (e.g., adding a transformer bank), 

producing “lumpy” costs. A portfolio of DERs can reduce 

the substation peak so that the additional transformer can be 

delayed one or more years. The NSPM explicitly describes 

NWS examples including geo-targeted EE/DR to defer 

substation feeder upgrades and combined BTM/FTM DER 

portfolios to defer new substation upgrades (National 

Energy Screening Project, 2020). [12] 

3) Voltage and power quality support: High DER 

penetration can create voltage rise or reverse power flow, 

sometimes increasing infrastructure needs. But advanced 

inverter functions and coordinated controls can also be used 

to manage voltage, potentially deferring traditional voltage 

regulation investments—though quantifying these benefits 

tends to be more complex and data-intensive (Horowitz et 

al., 2019; National Energy Screening Project, 2020). [22] 

4) Reliability and contingency support: In some cases, 

the “constraint” is not just normal-peak thermal loading but 

N-1/N-2 contingency criteria, outage restoration needs, or 

“energy-at-risk” during upstream outages. DERs can be 

contracted as network support to reduce outage impacts and 

defer reinforcement; the AusNet Phillip Island non-network 

solution example includes benefits from reduced energy-at-

risk and reduced outage-related penalties (AusNet Services, 

2023). [23] 

5) T&D planning under uncertainty: DERs are especially 

valuable when the forecasted overload is modest and load 

growth is uncertain. Eyer’s storage deferral framework 

highlights conditions favoring deferral: high T&D cost, 

high peak-to-average ratio, modest projected overload, 

slow load growth, and uncertainty about block loads or 

construction delays (Eyer, 2009). [24] 

 

IV. VALUATION AND ECONOMIC 

MODELS 
 

The valuation of DER-enabled deferral is fundamentally an 

incremental comparison: What is the present value of 

building the wires solution now (or on the originally 

planned schedule) versus the present value of building it 

later (or not at all), after accounting for the cost and risk of 

the DER portfolio? Two families of models dominate 

practice: (1) deferral-value models tied to specific projects 

and schedules, and (2) avoided-cost / marginal-cost proxy 

models that approximate locational value when project-

level detail is limited (Frick et al., 2021). [3] 

 

Revenue requirement framing and deferral value 

A key technical point in regulated utility economics is that 

the cost “avoided” in a given year by deferring a project is 

not always the entire capital cost; it is the annual revenue 

requirement associated with that capital investment (return, 

depreciation, taxes, and associated O&M). Eyer (2009) 

defines the single-year T&D upgrade deferral benefit as the 

utility’s annual revenue requirement for the upgraded 

facility, illustrating a representative fixed charge rate and a 

$1.2 million upgrade yielding $132,000 in annual charge 

“in play” (Eyer, 2009). [26] 

 

Critically, multi-year deferral benefits can diminish sharply 

when demand continues to grow because the amount of 

storage (or other DER capacity) required to cover the 

overload often increases faster than the annual “in play” 

revenue requirement remains constant; Eyer (2009) 

demonstrates a two-year example where the deferral benefit 

per kW of storage drops from $880/kW to $264/kW in the 

second year, and presents the broader “diminishing deferral 

benefit” phenomenon over five years (Eyer, 2009). [27] 

 

Present-worth method and locational distribution 

capacity value 

Where deferral opportunities are project-specific and time-

specific, the “present worth method” is often used to 

compute the value of shifting an expansion plan by Δt. In 

this approach, the one-year deferral value is the difference 

between the present value of the expansion plan and the 

https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
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present value of the same plan deferred by one year, with 

adjustments for inflation and technological progress; 

dividing by the incremental load change yields a $/kW-year 

marginal distribution capacity cost that varies by location 

and time (Frick et al., 2021). [28] 

 

This locational/time specificity matters because many 

traditional marginal cost of service (MCOS) studies are 

based on historical investment relationships and largely 

reflect sunk costs. The locational value literature 

emphasizes that MCOS values do not directly represent 

costs that can be deferred and therefore may be less helpful 

for evaluating a specific deferral opportunity than present 

worth estimates tied to forward-looking, area-specific plans 

(Frick et al., 2021). [29] 

 

Benefit-cost analysis as a governance mechanism 

The NSPM frames BCA as a structured process to develop 

jurisdiction-specific tests and to consistently compare DER 

options with each other and with alternatives. For NWS 

initiatives, it stresses that cost-effectiveness analysis should 

account for: the specific upgrade being deferred, the 

deferral length, the DER mix producing the deferral, 

locational value drivers, customer adoption/participation 

forecasts, interactive effects across DER types, and broader 

utility system impacts beyond avoided T&D (National 

Energy Screening Project, 2020). [30] 

 

Table comparing valuation methods for capacity deferral 
Valuation approach Core output Best used for Strengths Common pitfalls 

Project-specific 

deferral NPV 

(present worth / 

schedule shift) 

PV(“build”) − 

PV(“build 

later”) 

Specific 

feeder/substation 

upgrades with defined 

timing 

Captures lumpiness and timing; 

directly tied to plan (Frick et al., 

2021). [28] 

Sensitive to forecast and 

assumed deferral 

duration; data intensive 

Revenue 

requirement 

deferral benefit 

Annual $ in 

play; $/kW-

year 

Regulated cost 

recovery contexts; 

simple screening 

Makes financing/ratemaking 

explicit (Eyer, 2009). [31] 

Can mislead if treated as 

permanent avoided 

capex rather than time 

shift 

Generic avoided 

T&D cost adder 

$/kW-year 

(often average) 

Early screening, 

tariffs, broad DER 

compensation 

Easier to implement systemwide Weak locational 

accuracy; may 

over/under-incentivize 

(Frick et al., 2021). [29] 

Locational net 

benefit analysis 

(LNBA) 

Net benefits by 

node/area 

Comparing DER 

portfolios across 

locations 

Integrates multiple value 

components; supports 

auctions/procurements 

Complexity; risk of 

double-counting; high 

data needs (CPUC 

LNBA Working Group, 

2017). [32] 

Full BCA under 

jurisdiction-

specific test 

Multi-

perspective 

benefits and 

costs 

Regulatory approval 

and program design 

Transparent and policy-aligned; can 

include non-energy impacts 

(National Energy Screening Project, 

2020). [10] 

Requires explicit choices 

about discount rates, 

scope, and treatment of 

transfers 

Illustration: deferral value sensitivity to discount rate and 

duration 

 

A simplified deferral value for shifting a capital project with 

cost K by d years (ignoring escalation and assuming 

construction occurs at the end of the year) is: 

Deferral Value ≈
𝐾

(1 + 𝑟)𝑡
−

𝐾

(1 + 𝑟)𝑡+𝑑

=
𝐾

(1 + 𝑟)𝑡
(1 −

1

(1 + 𝑟)𝑑
) 

This aligns with the intuition in both present-worth and 

revenue-requirement framings: value rises with higher 

discount rates and longer deferral, but must be weighed 

against the increasing DER capacity required under load 

growth (Frick et al., 2021; Eyer, 2009). [33] 

 

To make this concrete, suppose a $10 million upgrade is 

deferred by 1–5 years at discount rates of 4%, 7%, and 10% 

(with t fixed). The fraction of project cost represented by 

deferral value is 1 − (1 + 𝑟)−𝑑 

Deferral years (d) r = 4% r = 7% r = 10% 

1 3.85% 6.54% 9.09% 

2 7.54% 12.66% 17.36% 

Deferral years (d) r = 4% r = 7% r = 10% 

3 11.10% 18.37% 24.87% 

4 14.51% 23.72% 31.70% 

5 17.81% 28.71% 37.91% 

Even this simple table illustrates why deferral can be 

valuable in regulated contexts: one-year deferral is often a 

mid-single-digit percentage of capex in present value terms, 

while multi-year deferral can reach 20–40% of capex 

depending on discount rate. But Eyer’s multi-year examples 

show that the DER portfolio required to keep deferring can 

expand rapidly with load growth, eroding net value (Eyer, 

2009). [34] 

 

V. METHODOLOGIES FOR 

QUANTIFYING DEFERRAL DURATION 

AND PROBABILITY 
 

Because deferral is contingent, credible planning requires 

methods to quantify both how long DERs can maintain the 

deferral position and how likely they are to do so at required 

reliability. 

 

https://eta-publications.lbl.gov/sites/default/files/lbnl_locational_value_der_2021_02_08.pdf
https://digital.library.unt.edu/ark%3A/67531/metadc926602/m2/1/high_res_d/966946.pdf
https://eta-publications.lbl.gov/sites/default/files/lbnl_locational_value_der_2021_02_08.pdf
https://gridworks.org/wp-content/uploads/2018/11/Locational-Net-Benefit-Analysis-Working-Group-Final-Report.pdf
https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
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Deferral duration: linking load forecasts to “lumpy” 

upgrades 

In a typical distribution planning setting, an overloaded 

element triggers an upgrade that adds capacity in discrete 

steps. Deferral duration is the number of years until the 

forecasted (or probabilistic) peak load exceeds the existing 

capacity plus any operational margins, after accounting for 

DER net load impacts at critical hours. 

 

Practically, planners must define: - The binding constraint 

(thermal rating, voltage limit, contingency criterion). - The 

critical window (hours/days when constraint matters), 

which can be narrow (e.g., a few summer peak afternoons) 

or broad (seasonal outage support). 

 

 The minimum load relief profile required (kW, with 

possible duration constraints). 

 The “wires trigger” threshold (engineering margin and 

reliability standard). 

The NSPM emphasizes that NWS cost-effectiveness 

depends on the upgrade being deferred, the length of 

deferral, and the mix of DERs producing that deferral, 

noting that the ability of an NWS initiative to defer costs 

can shift as loads and load forecasts change (National 

Energy Screening Project, 2020). [10] 

 

Probability and “right certainty”: reliability-qualified 

DER performance 

A central barrier to using DERs as deferral resources is 

certainty. Distribution planners often use deterministic N-1 

criteria rather than probabilistic outage modeling, but DER 

portfolios (especially customer-sited) introduce stochastic 

availability. The locational value literature notes explicitly 

that DERs must provide sufficiently reliable load reductions 

to provide enough certainty for engineers to confidently 

defer traditional investments and provides examples of 

probability-based “availability to meet load” analyses 

(Frick et al., 2021). [35] 

 

One described approach uses: - Failure probabilities and 

restoration times for network equipment. - Performance 

characteristics and availability of targeted DERs (e.g., DG, 

interruptible load). - Simulation of system performance 

under varying loads and contingencies to estimate the 

probability that combined T&D + DER capacity can serve 

load above a specified reliability threshold (Frick et al., 

2021). [7] 

 

Portfolio design methods: redundancy, firm contracts, 

and ratable procurement 

Because portfolio risk is unavoidable, successful NWS 

designs often embed: - Redundancy (over-procurement or 

diversified DER types), - Firm performance obligations 

(network support agreements, penalties, dispatch rights), - 

Measurement & verification (M&V) with telemetry and 

baselines, - Staged procurement to manage forecast 

uncertainty. 

 

California’s deferral pilots explicitly reference reducing 

over- and under-procurement risk through structured 

procurement approaches. For instance, PG&E’s advice 

letter on its Partnership Pilot describes ratable procurement 

to mitigate forecast uncertainty as part of a pilot framework 

for procuring DERs to avoid or defer distribution 

investments (Pacific Gas and Electric Company, 2021). 

[36] 

M&V and baseline design 

For deferral, M&V is not simply verifying annual kWh 

savings; it is verifying kW delivered in the specific hours 

that matter. UK Power Networks’ Project Shift explicitly 

discusses product designs that measure load reduction 

against baselines (e.g., diversity-adjusted default load 

factors) and defines service value per kW of turn-down 

response based on avoided reinforcement cost, illustrating 

the operationalization of baselines and performance 

measurement in flexibility products (UK Power Networks, 

2022). [19] 

 

Practical probabilistic methods used in planning 

A planning-grade methodology for “deferral probability” 

typically includes: 

 Probabilistic load modeling: weather-normal vs 

extreme scenarios; adoption uncertainty; block load 

probabilities. 

 DER performance distributions: response rates, 

forced outage rates, degradation, customer attrition. 

 Correlation structure: common-mode risks (heat 

waves increase load and reduce some DER 

performance; outages affect communications). 

 Monte Carlo or scenario enumeration: compute 

probability that net load stays under constraint for each 

year. 

 Decision threshold: e.g., require ≥99% probability of 

meeting constraint for deferral to be acceptable; 

otherwise build wires or procure additional DERs. 

These steps operationalize the “certainty” requirement 

noted in the locational value literature and align with the 

NSPM’s emphasis on forecasting customer adoption and 

participation risks as material to NWS analysis (Frick et al., 

2021; National Energy Screening Project, 2020). [37] 

  

VI. CASE STUDIES AND EVIDENCE 

ACROSS JURISDICTIONS 
 

This section synthesizes multiple reported projects and 

regulatory/utility filings through 2023. The case studies 

differ in geography, constraint type, DER mix, and 

governance model, providing a basis for comparative 

analysis. 

 

Table comparing case studies 

Case Region Constraint type 

DER / NWS 

solution 

Reported “wires” 

alternative Cost / outcome highlights 

BQDM 

(Brooklyn-Queens 

New York 

City[39] 

Distribution 

capacity / 

Portfolio of 

customer-side 

New substation 

buildout 

Reported as delaying substation 

buildout; “savings have 

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7B0B599D87-445B-4197-9815-24C27623A6A0%7D
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Case Region Constraint type 

DER / NWS 

solution 

Reported “wires” 

alternative Cost / outcome highlights 

Demand 

Management) via 

Consolidated 

Edison Company 

of New York[38] 

substation 

buildout 

and utility-side 

solutions; later 

included storage 

and operational 

measures 

successfully delayed” with an 

additional, regulator-approved 

$200 million budget beyond 

initial projections (E4TheFuture 

et al., 2018). [40] 

Boothbay Non-

Transmission 

Alternative by 

GridSolar[41] 

Maine[42] Reliability / 

transmission 

upgrade 

alternative 

Mix of storage, 

backup 

generation, and 

solar PV (plus 

other elements 

in pilot) 

Transmission 

construction 

alternative 

Project costs estimated ~$6 

million; ratepayers saved >$12 

million (present value) vs 

transmission alternative 

(E4TheFuture et al., 2018). [43] 

Punkin Center 

battery by Arizona 

Public Service[44] 

Arizona[45] Feeder thermal 

constraints 

2 MW / 8 MWh 

BESS in daily 

operation since 

March 2018 

(reported) 

Rebuild 17 miles 

of distribution 

lines 

Designed to defer upgrades for 

a decade or longer; chosen as 

lower cost vs rebuild 

(E4TheFuture et al., 2018). [21] 

Tiverton NWA 

Pilot by National 

Grid[46] 

Rhode 

Island[47] 

Feeder/substati

on deferral 

Portfolio 

approach with 

load offset; 

procurement 

approach 

$2.9 million 

feeder project 

Contributed to deferral of $2.9 

million feeder project; overall 

cost ~$3.6 million 

(E4TheFuture et al., 2018). [40] 

Mona Vale zone-

substation deferral 

(standby 

generation + PFC) 

by 

EnergyAustralia[4

8] 

Australia[49

] 

Zone-

substation 

upgrade timing 

Standby 

generators 

activated to 

reduce load 

>500 kVA plus 

local power 

factor correction 

$7.9 million zone-

substation 

upgrade 

Reported to defer $7.9 million 

upgrade by one year (Ausgrid 

DMPP report, within Ausgrid 

DMIA research context) 

(Ausgrid, 2007). [50] 

West Gippsland 

non-network 

solution by 

AusNet 

Services[51] 

Australia Distribution 

feeder 

construction 

deferral 

Network 

support 

agreement (incl. 

battery expected 

commissioning) 

New feeder from 

Warragul zone 

substation 

Construction deferred until 

beyond 2029/30; net benefit 

$1.8 million ($1.4 million PV) 

(AusNet Services, 2023). [52] 

Phillip Island non-

network solution 

by AusNet 

Services 

Australia Resilience / 

energy-at-risk / 

outage support 

Dispatchable 

storage selected; 

network support 

agreement 

Diesel generator 

deployments 

and/or other 

measures 

Expected PV costs $428k (opex 

total); benefits include reduced 

energy-at-risk, avoided 

generator deployment, reduced 

outage penalty risk; expected 

PV net benefit $1.1776 million 

(AusNet Services, 2023). [23] 

DIDF 

procurement 

(selected projects) 

by Southern 

California 

Edison[53] 

California[5

4] 

Substation/subt

ransmission 

and circuit 

capacity 

RFO for DERs 

including DR, 

DG, storage, 

EE, load shift 

Specific 

traditional 

mitigation 

projects with 

listed costs 

2023 solicitation lists multiple 

deferral needs with traditional 

mitigation costs and MW/MWh 

needs (SCE, 2023). [55] 

EV smart charging 

and LV flexibility 

procurement by 

UK Power 

Networks[56] 

United 

Kingdom[57

] 

Emerging LV 

reinforcement 

risk from EV 

uptake 

Smart charging 

trials; LV 

flexibility tender 

and contracts 

Network 

reinforcement to 

accommodate 

unmanaged EV 

charging 

Reported 248 MW of capacity 

procured from EV batteries via 

smart charging; explicitly 

linked to reducing costly 

reinforcement (UK Power 

Networks, 2022). [58] 

Flexibility 

procurement 

reporting by SSEN 

Distribution[59] 

United 

Kingdom 

Reinforcement 

deferral + 

outage support 

products 

Contracted 

flexibility 

services; 

sustain/secure/d

ynamic/restore 

Traditional 

reinforcement or 

outage solutions 

75.5 MW new capacity 

contracted; 354 MWh 

dispatched in 2022/23; 

procurement focused on 

deferring/avoiding 

reinforcement (SSEN 

Distribution, 2023). [60] 

 

Case study synthesis and what the data imply 

1) High-value deferral tends to arise from “lumpy” or 

geographically difficult upgrades. 

The Boothbay pilot is illustrative: a geographically 

constrained peninsula with reliability issues and a costly 

transmission alternative. The summary findings report 

project costs of ~$6 million and present value savings >$12 

https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://e4thefuture.org/wp-content/uploads/2018/11/2018-Non-Wires-Alternatives-Report_FINAL.pdf
https://docs.nrel.gov/docs/fy19osti/72102.pdf
https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://e4thefuture.org/wp-content/uploads/2018/11/2018-Non-Wires-Alternatives-Report_FINAL.pdf
https://e4thefuture.org/wp-content/uploads/2018/11/2018-Non-Wires-Alternatives-Report_FINAL.pdf
https://www.pge.com/tariffs/assets/pdf/adviceletter/ELEC_6406-E-A.pdf
https://e4thefuture.org/wp-content/uploads/2018/11/2018-Non-Wires-Alternatives-Report_FINAL.pdf
https://e4thefuture.org/wp-content/uploads/2018/11/2018-Non-Wires-Alternatives-Report_FINAL.pdf
https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://e4thefuture.org/wp-content/uploads/2018/11/2018-Non-Wires-Alternatives-Report_FINAL.pdf
https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://d1oyzg0jo3ox9g.cloudfront.net/app/uploads/2023/10/UKPN_Project-Shift_2022_Web-PDF-v2.pdf
https://d1oyzg0jo3ox9g.cloudfront.net/app/uploads/2023/10/UKPN_Project-Shift_2022_Web-PDF-v2.pdf
https://sc-cd.ausgrid.com.au/-/media/Documents/Demand-Mgmt/DMIA-research/DMPP-Final-Report.pdf?rev=668f03c4c0244bf1b27fb36bb653489b
https://www.aer.gov.au/system/files/AER%20-%20Pre-Draft%20RIT-D%20application%20guidelines.pdf
https://www.aer.gov.au/system/files/AusNet%20Services%20-%20Demand%20Management%20Incentive%20Scheme%20%28DMIS%29%20annual%20report%20FY2022%20-%20February%202023.pdf
https://www.aer.gov.au/system/files/AusNet%20Services%20-%20Demand%20Management%20Incentive%20Scheme%20%28DMIS%29%20annual%20report%20FY2022%20-%20February%202023.pdf
https://e4thefuture.org/wp-content/uploads/2018/11/2018-Non-Wires-Alternatives-Report_FINAL.pdf
https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://www.sce.com/sites/default/files/inline-files/2023%20DIDF%20RFO%20-%20Bidders%20Conference%20Deck-20230923.pdf
https://www.pge.com/tariffs/assets/pdf/adviceletter/ELEC_6406-E-A.pdf
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7B0B599D87-445B-4197-9815-24C27623A6A0%7D
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7B0B599D87-445B-4197-9815-24C27623A6A0%7D
https://d1oyzg0jo3ox9g.cloudfront.net/app/uploads/2023/10/UKPN_Project-Shift_2022_Web-PDF-v2.pdf
https://eta-publications.lbl.gov/sites/default/files/lbnl_locational_value_der_2021_02_08.pdf
https://www.ssen.co.uk/globalassets/our-services/flexibility-services-document-library/slc31e-reports--statements/slc31e---ssen-2022-23-flexibility-services-procurement-report.pdf
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million compared to the transmission alternative—

suggesting that when the wires alternative is expensive, 

NWS value can be very large even if the DER portfolio is 

nontrivial (E4TheFuture et al., 2018). [61] 

 

2) Storage is repeatedly used where firm, dispatchable 

relief is required and geography makes reconductoring 

costly. 

APS’s Punkin Center case selected a 2 MW / 8 MWh 

battery rather than rebuilding 17 miles of distribution lines; 

the project was designed with the capability to add storage 

as needed and was framed as a decade-scale deferral 

solution if load growth materializes (E4TheFuture et al., 

2018). [62] This aligns with the storage deferral criteria in 

Eyer’s framework: high T&D costs, modest overloads, and 

uncertainty create conditions in which modular capacity can 

postpone upgrades (Eyer, 2009). [24] 

 

3) Portfolio approaches appear particularly important 

in dense urban networks or when multiple objectives 

are pursued. 

BQDM is reported as meeting objectives through a 

combination of customer-side and utility-side solutions and 

achieving additional delayed buildout with incremental 

budgets beyond initial projections (E4TheFuture et al., 

2018). [40] The NSPM likewise highlights that NWS 

initiatives frequently involve multiple DER types and that 

interactive effects must be considered to avoid misvaluing 

kW impacts and costs (National Energy Screening Project, 

2020). [10] 

 

4) “Network support” in Australia emphasizes 

reliability, outage penalties, and energy-at-risk, not only 

peak shaving. 

AusNet’s DMIS report for FY2022 provides unusually 

explicit accounting (subject to commercial redactions) of 

expected PV costs and a mix of benefits including avoided 

temporary generator deployment, reduced energy-at-risk, 

and reduced outage-related penalties, with a computed PV 

net benefit of $1.1776 million for the Phillip Island project 

(AusNet Services, 2023). [23] This demonstrates that 

infrastructure deferral value can be embedded in reliability 

and resilience metrics, not just capex. 

 

5) U.K. flexibility procurement illustrates a shift toward 

standardized products and reporting. 

SSEN Distribution’s procurement report summarizes 

contracted MW and dispatched MWh and notes a strategy 

shift toward services likely to be used, with procurement in 

2022/23 largely for reinforcement deferral or avoidance 

(SSEN Distribution, 2023). [63] UK Power Networks’ 

Project Shift adds a complementary perspective: rather than 

procuring traditional DR, it explores tariff and procurement 

mechanisms for low-voltage EV smart charging, reporting 

248 MW of capacity procured from EV batteries via smart 

charging solutions and explicitly linking it to reducing 

reinforcement requirements (UK Power Networks, 2022). 

[58] 

 

 

Cost comparison chart using reported figures 

The following “cost comparison” uses reported values from 

case study summaries. These comparisons are not perfectly 

apples-to-apples (because scope and benefits differ), but 

they illustrate why deferral can be compelling where wires 

costs are high or uncertain. 

 

 

Boothbay (Maine) 

 NWS project cost: ~$6M 

 Reported PV savings vs wires: >$12M 

 

Tiverton (Rhode Island) 

 Deferred feeder project: $2.9M 

 NWA pilot cost: ~$3.6M 

 Interpretation: even when NWA cost is comparable to 

the deferred project, value can arise from timing, 

learning, and avoiding larger downstream costs—

though this also highlights why “deferral only” can be 

less compelling if it simply substitutes one cost for 

another without broader benefits (E4TheFuture et al., 

2018). [40] 

 

Mona Vale (Australia) 

 Deferred upgrade: $7.9M 

 Deferral duration: 1 year (reported) 

 Value mechanism: avoiding or postponing investment 

combined with targeted customer-side solutions 

(Ausgrid, 2007). [50] 

 

VII. REGULATORY, MARKET, AND 

TECHNICAL ENABLERS AND BARRIERS 
 

Infrastructure deferral is not purely an engineering-

economic problem. It is also a governance problem: utilities 

must be authorized and incentivized to treat DERs as 

legitimate substitutes for capex, while maintaining safety 

and reliability. 

 

Enablers: planning transparency and institutionalized 

NWS processes 

New York REV and early institutionalization of non-

wires opportunities. 

The Reforming the Energy Vision (REV) framework order 

required New York utilities to develop Distributed System 

Implementation Plans (DSIPs) and—importantly—directed 

each utility to identify potential non-wire-alternative 

projects by May 1, 2015, alongside broader requirements 

for system data publication and market enablement (New 

York State Public Service Commission, 2015). [64] This 

kind of requirement is a template for how regulators can 

force the “option set” in planning to include NWS alongside 

wires. 

 

California’s DRP/LNBA and procurement pilots. 

California’s distribution planning proceedings built 

infrastructure for locational valuation (LNBA) and 

procurement pilots. The LNBA Working Group final report 

situates LNBA as a unified methodology consistent across 

investor-owned utilities and linked to demonstration 
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projects within the Distribution Resources Plan rulemaking 

(CPUC LNBA Working Group, 2017). [32] PG&E’s advice 

letter explains that Decision 21-02-006 directed IOUs to 

pilot procurement frameworks for DERs to avoid or defer 

distribution investments and describes ratable procurement 

as a mitigation for forecast uncertainty (Pacific Gas and 

Electric Company, 2021). [36] 

 

Australia’s RIT-D and demand-side engagement 

registers. 

Australia’s pre-draft RIT-D application guidelines require 

publication of non-network options reports, consultation 

with registered stakeholders, and inclusion (where 

available) of charges associated with deferral needs, along 

with explicit characterization of size, location, reliability 

contributions, and operating profile required of non-

network options (Australian Energy Regulator, 2013). [65] 

This structure operationalizes a recurring barrier in NWS: 

without early publication and engagement processes, 

credible non-network solutions may not surface in time to 

meet need dates. 

 

Enablers: standardized flexibility products and 

performance frameworks 

The U.K. demonstrates how standardized flexibility 

products and reporting can move DER procurement from 

pilot to “business as usual.” SSEN identifies distinct service 

types (sustain, secure, dynamic, restore) and explicitly links 

sustain/secure products with deferring/avoiding 

reinforcement under specific conditions (SSEN 

Distribution, 2023). [66] UK Power Networks’ Project Shift 

illustrates product design and valuation that explicitly ties 

service value per kW to avoided reinforcement costs and 

uses baselines to measure delivered load reductions (UK 

Power Networks, 2022). [19] 

 

Technical enablers: interconnection, standards, and 

control systems 

DER deferral requires “deliverability”—physical 

interconnection and operational dispatch. NREL’s 

interconnection practices report emphasizes the evolution 

of interconnection rules and the importance of IEEE 1547 

standards, along with cybersecurity and operational 

technology considerations relevant to DER integration at 

scale (Horowitz et al., 2019). [16] 

 

The DOE Smart Grid System Report frames DER-enabled 

grid services (voltage, frequency, backup support) and 

positions NWAs as an application of DERs to meet local 

energy and demand needs in order to reduce the need for 

additional delivery capacity (U.S. Department of Energy, 

2022). [13] This underscores that technical platforms 

enabling DER services—telemetry, controls, and 

automation—are not optional add-ons; they are 

prerequisites for NWS reliability. 

 

Barriers: misaligned incentives, valuation gaps, and risk 

allocation 

1) “Capex bias” and cost recovery asymmetries. 

When utilities earn returns on capital but face regulatory 

friction for operating expenditures or third-party contracts, 

they may rationally prefer wires solutions even when NWS 

is cheaper from a societal perspective. The NSPM explicitly 

treats NWS analysis as a BCA problem requiring 

consistency across costs and benefits and warns against 

double-counting or narrow perspectives that ignore relevant 

impacts (National Energy Screening Project, 2020). [10] 

 

2) Forecast uncertainty and the risk of over/under 

procurement. 

Deferral investment decisions hinge on uncertain load 

growth and peak profiles. PG&E’s Partnership Pilot 

narrative explicitly references ratable procurement as a 

means to reduce over- and under-procurement risks—a 

direct recognition that forecast error can dominate NWS 

economics (Pacific Gas and Electric Company, 2021). [36] 

 

3) Reliability and performance risk. 

Eyer’s analysis demonstrates why multi-year deferral can 

quickly become uneconomic as load grows: more DER 

capacity must be procured each year to offset larger 

overloads, while the annual deferral benefit remains 

roughly constant (Eyer, 2009). [34] In addition, distribution 

planners require high certainty to defer investments—

prompting probabilistic evaluation methods and contractual 

enforcement mechanisms (Frick et al., 2021). [35] 

 

4) Data access, baselining, and M&V disputes. 

NWS resources must be attributable and measured in the 

hours that matter—creating challenges for baselining, 

persistence, and settlement. UK Power Networks’ Shift 

report illustrates the attention required for baseline design 

(diversity-adjusted default load factors) to avoid over-

rewarding flexibility providers (UK Power Networks, 

2022). [67] 

 

Table of policy options and implementation tradeoffs 

Policy / framework 

option What it does Advantages Risks / limitations Implementation notes 

Mandatory 

publication of 

deferral candidates 

(NWS/NWA 

opportunities) 

Forces 

transparency on 

where upgrades are 

“amenable” to non-

wires 

Expands market 

participation; 

reduces info 

asymmetry 

Requires careful 

CEII/security 

handling 

REV required utilities to 

identify NWA projects and 

file DSIPs (New York State 

Public Service Commission, 

2015). [64] 

Standardized BCA 

framework for DERs 

and NWS 

Aligns valuation 

across DER types 

and alternatives 

Improves 

comparability and 

legitimacy of 

NWS vs wires 

Could become 

overly complex; 

depends on data 

quality 

NSPM provides structured 

principles and NWS chapter 

guidance (National Energy 

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7B0B599D87-445B-4197-9815-24C27623A6A0%7D
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Policy / framework 

option What it does Advantages Risks / limitations Implementation notes 

Screening Project, 2020). 

[30] 

Deferral procurement 

pilots (RFOs, 

partnership pilots, 

standard offer 

contracts) 

Creates 

procurement 

pathway for DERs 

as deferral 

products 

Builds experience, 

price discovery, 

and templates 

Must manage 

forecast 

uncertainty; 

contract 

complexity 

PG&E and SCE filings and 

solicitations reflect this 

approach (Pacific Gas and 

Electric Company, 2021; 

SCE, 2023). [68] 

Flexibility service 

products with 

performance 

settlement 

Treats DER 

flexibility as a 

contracted service 

Clear incentives; 

scalable 

Baseline disputes; 

gaming risk; 

requires telemetry 

SSEN and UKPN illustrate 

productization and reporting 

(SSEN Distribution, 2023; 

UK Power Networks, 2022). 

[69] 

Formal non-network 

consultation process 

(e.g., RIT-D) 

Requires non-

network options 

reports and 

stakeholder 

consultation 

Ensures non-

network solutions 

are considered 

Process burden; 

timing constraints 

AER guidelines specify 

consultation and content 

requirements (Australian 

Energy Regulator, 2013). 

[65] 

 

VIII. RECOMMENDED FRAMEWORKS, 

SENSITIVITY, RISK FACTORS, AND 

FUTURE DIRECTIONS 
 

A recommended implementation framework 

Drawing from NSPM guidance, REV-style transparency 

mandates, and case study patterns, a robust implementation 

framework for DER-enabled deferral can be described as: 

 

1) Systematic identification of deferral opportunities 

Publish candidate projects where DERs could plausibly 

defer upgrades, including nature, scale, timing, and affected 

area. This reduces information asymmetry and expands the 

feasible DER option set (New York State Public Service 

Commission, 2015). [64] 

 

2) Screening and feasibility assessment 

Determine whether a non-wires portfolio could satisfy 

safety and reliability constraints within lead time and 

interconnection limits. Eyer’s criteria (high T&D costs, 

peakiness, modest overload, uncertainty) provide a 

defensible screening lens (Eyer, 2009). [24] 

 

3) Locational valuation and BCA standardization 

Use a method appropriate to decision type: project-specific 

present worth for explicit deferral projects; broader benefit-

cost tests for program portfolios; and avoid relying solely 

on system-average proxies when making a locational 

decision (Frick et al., 2021; National Energy Screening 

Project, 2020). [70] 

 

4) Procurement and contracting 

Procure DERs through RFOs, contracts, or tariff 

mechanisms that specify: kW obligations, dispatch 

windows, telemetry, and penalties. Where forecast 

uncertainty is substantial, implement staged (“ratable”) 

procurement and retendering, as described in California’s 

pilot framing (Pacific Gas and Electric Company, 2021). 

[36] 

 

5) Operations and measurement 

Operate DER portfolios as system assets during critical 

hours with a clear baseline and settlement framework. The 

Shift example shows how baseline design is integral to 

credible flexibility procurement and reinforcement deferral 

valuation (UK Power Networks, 2022). [19] 

 

6) Adaptive governance 

Treat NWS as a learning system: update load forecasts, re-

estimate deferral probability, and adjust procurement or 

revert to wires when economically efficient, acknowledging 

the “diminishing benefit” dynamic for multi-year deferral 

under ongoing load growth (Eyer, 2009; SSEN 

Distribution, 2023). [71] 

 

Sensitivity analysis and key risk factors 

Deferral economics are sensitive to a set of variables that 

should be stress-tested in any serious NWS evaluation: 

Discount rate and cost escalation sensitivity. 

Higher discount rates increase deferral value (time-value 

effect), but can also increase financing costs for DER 

portfolios. NSPM explicitly includes discussion of discount 

rates implications and emphasizes aligning discount rate 

selection with jurisdictional perspectives and policy goals 

(National Energy Screening Project, 2020). [15] 

 

Load growth and electrification uncertainty. 

Deferral value is greatest when overload is modest and 

growth uncertain; it collapses when load ramps quickly. 

Eyer’s examples show how required storage capacity rises 

with load growth and can render continued deferral 

uneconomic after one or two years in demand-growing 

contexts (Eyer, 2009). [72] 

 

DER performance persistence and attrition. 

EE measure degradation, program attrition, customer 

participation drop-off, and battery degradation affect 

sustained kW delivery. NWS projects should incorporate 

redundancy, re-contracting options, and clear M&V 

https://www.maine.gov/energy/sites/maine.gov.energy/files/inline-files/NSPMD-08-04-2020.pdf
https://www.pge.com/tariffs/assets/pdf/adviceletter/ELEC_6406-E-A.pdf
https://www.ssen.co.uk/globalassets/our-services/flexibility-services-document-library/slc31e-reports--statements/slc31e---ssen-2022-23-flexibility-services-procurement-report.pdf
https://www.aer.gov.au/system/files/AER%20-%20Pre-Draft%20RIT-D%20application%20guidelines.pdf
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governance (National Energy Screening Project, 2020). 

[10] 

 

Operational coincidence risk and correlated failures. 

Heat waves can cause simultaneous high loads, reduced PV 

output (smoke/clouds), and high DER dispatch 

requirements. A probabilistic approach with explicit 

reliability targets helps quantify whether DER portfolios 

can maintain required “certainty” to defer investments 

(Frick et al., 2021). [73] 

 

Regulatory and contractual risk. 

NWS projects often depend on sustained regulatory 

support, cost recovery treatment, and contract 

enforceability. The REV order’s requirements for DSIPs 

and early identification of NWA projects highlight that 

regulatory directives can be decisive in making NWS “real” 

rather than optional (New York State Public Service 

Commission, 2015). [74] 

 

IX. RESEARCH GAPS (THROUGH 2023 

LITERATURE) 
 

Several gaps appear repeatedly in the sources synthesized: 

1) Standardized, transparent locational value methods 

across utilities. 

The locational value literature stresses that methods and 

included components vary across utilities and that system-

average proxies are not reliable for deferral decisions tied 

to discrete upgrades (Frick et al., 2021). [75] 

 

2) Performance persistence measurement for kW-at-

peak. 

NWS requires durable kW delivery at specific hours, but 

empirical evaluation often lags, and many case studies 

report limited post-implementation data availability 

(E4TheFuture et al., 2018). [5] 

 

3) Formal probabilistic planning tools that integrate 

DER uncertainty and network reliability in a decision-

ready format. 

Examples exist of probability-based reliability evaluations, 

but broad institutionalization remains limited, partly due to 

data requirements and organizational unfamiliarity (Frick et 

al., 2021). [7] 

 

4) Governance models that mitigate capex bias while 

preserving reliability incentives. 

Regulatory frameworks continue to explore performance-

based incentives and procurement pilots, but consistent 

alignment remains challenging without standard BCA and 

transparent planning processes (National Energy Screening 

Project, 2020; Pacific Gas and Electric Company, 2021). 

[25] 

  

X. CONCLUDING PERSPECTIVE 
 

The evidence through 2023 supports a structured 

conclusion: DERs can meaningfully defer grid 

infrastructure investments when deployed as deliberate 

non-wires solutions with (a) locational targeting, (b) 

dispatchability and measurement, (c) probabilistic 

reliability qualification, and (d) regulatory frameworks that 

legitimize non-wires procurement as a planning resource 

rather than an exception. The most mature implementations 

treat deferral not as a single project outcome but as an 

adaptive planning and procurement cycle designed to 

manage uncertainty—maximizing customer value by 

delaying irreversible capital decisions until the information 

environment improves (National Energy Screening Project, 

2020; New York State Public Service Commission, 2015; 

Eyer, 2009). [76] 
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