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S e c Ɵ o n

IntroducƟon



IntroducƟon
Intent of This Study
The intent of this study is to support the Village in appropriate and effecƟve renewable energy goalseƫng within the Vil-
lage’s Climate AcƟon Planning process.  This study seeks also to support the Village establish strategies addressing renew-
able energy development.  The primary focus of this study is to establish the Community-Wide rooŌop solar pv potenƟal 
throughout the Village, including economic and environmental benefits.  This report includes recommended near and long
-term renewable energy targets and recommended implementaƟon strategies for consideraƟon through the Climate Ac-
Ɵon Planning process.  As detailed in the report, this effort has included:

1) Collect Village-wide satellite data (NREL, NOAA, and NASA data).
2) Determine building roof stock characterisƟcs and solar suitable buildings, calculate total suitable areas by roof
configuraƟon/orientaƟon.
3) Calculate total rooŌop solar capacity and annual energy generaƟon by roof configuraƟon/orientaƟon
4) IdenƟfy cost efficient annual energy generaƟon potenƟal.
5) Research solar market at naƟonal, State and regional levels. IdenƟfy low, medium, and high solar market
absorpƟon rates and Village-wide solar pv goals.
6) IdenƟfy environmental and economic benefit of solar including economic development and job creaƟon
potenƟal (NREL JEDI model)

About paleBLUEdot
paleBLUEdot, a Minnesota LLC and S/WBE CerƟfied Business, is a climate acƟon, carbon management, and renewable en-
ergy consultancy firm established in 2014.  Our mission is to support the transiƟon to a low-carbon economy through an 
array of sustainability assessments, consultancy, and planning services, and through educaƟon that increases awareness 
and enhances public dialogue.
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IntroducƟon
The following are addiƟonal consideraƟons build-
ing owners should be aware of before  “going 
solar”. 

How Solar PV Works
Solar electricity is created using Solar Photovolta-
ic panels, or Solar PV for short. The word photo-
voltaic, or PV, comes from the process of con-
verƟng light (photons) to electricity (voltage), 
which is called the PV effect. The key to a solar PV 
panel is the semiconductor material.

Solar PV semiconductors combine properƟes of 
some metals and properƟes of insulators - mak-
ing them uniquely capable of converƟng light into 
electricity. The simple explanaƟon of how solar 
panels create electricity is that as sunlight 
(specifically UV light) strikes the semiconductor 
materials in the PV cell, the energy knocks loose 
electrons. Those electrons then move back and 
forth between semiconductor plates producing 
an electric current.

Structural Capacity for RooŌop Arrays
The assessments included in this report do not 
include assessments of rooŌops tructures to ac-
cept the addiƟonal loading of a solar pv array.  
Projects which anƟcipate rooŌop arrays should 
have a preliminary structural assessment to con-
firm solar pv loading can be adequately handled 
by the exisƟng structure.  The weight of a PV sys-
tem varies based on the panel and racking sys-
tems selected.  For rooŌop arrays, two racking 
system configuraƟons are common: flush or Ɵlted 
mechanically fastened racking types (which re-
quire roof penetraƟons, or clamp on standing 
seams); and ballasted racking types (which use 
weighted components to make the array staƟon-
ary through gravity and typically do not require 
roof penetraƟons).  A reasonable “rule of thumb” 
for solar PV array assembly structural loading is 2
-4lbs per square foot for typical flush or Ɵlted 
racking systems, or 5-9lbs for ballasted racking 
systems.



IntroducƟon
Net Metering
The site concepts in this report are based on grid-connected systems with net metering. Net metering tracks the  amount 
of energy generated on site, as well as the amount of energy consumed from the grid. Net metering allows customers to 
get credit on their energy bill from excess energy generaƟon,  when the amount of energy a solar panel system generates 
is greater than the amount of energy consumed from the electric uƟlity.  Such interconnecƟon is considered non-
incenƟvized, meaning that the site/solar array owner will retain the renewable energy credit that the PV system produces 
and will offset the cost of energy needed when the solar panels are not producing energy (nighƫme, short and cloudy 
days).  According to Duke Energy “It has been shown that customers with net metering systems tend to be much more 
aware of their energy consumpƟon, so they usually consume less energy than the average retail customer. Net metering is 
also a way to increase the energy in the power grid to keep up with increases in demand during peak power-use Ɵmes.”

Net Metering in Northbrook
The Illinois net metering program began April 1, 2008. Commonwealth Edison, the Ameren Illinois UƟliƟes, and MidAmeri-
can Energy Company must now offer customers credits on their electric bills for electricity generated by renewable energy 
systems. ApplicaƟons for the program are accepted on a first-come, first-serve basis.  Under Illinois rules, eligible renewa-
ble generators of 40 kW or less receive a one-to-one retail rate credit. These customers will be compensated for excess 
electricity generated by their renewable energy systems at the same rate that they pay when buying electricity from their 
uƟlity. These credits will be carried over month-to-month, with the annual period running from May to April, or November 
to October, at the customer's discreƟon.
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IntroducƟon
Renewable Energy Credits
Renewable Energy Credits (RECs) are tradable, non-tangible energy commodiƟes that represent proof that a quanƟty of 
electricity was generated from an eligible renewable energy resource.  RECs represent all of the “green” or clean energy 
aƩributes of electricity produced from renewable resources like solar PV. A REC includes everything that differenƟates the 
effects of generaƟng electricity with renewable resources instead of using other types of resources. It is important to re-
member that a REC also embodies the claim to the greenness aƩributes of renewable electricity generaƟon, and only the 
ulƟmate consumer of the REC has rights to the claim; once a producer or owner of a REC has sold it, rather than consum-
ing it themselves, they have sold the claim and cannot truthfully state that they are using renewable electricity, or that the 
electricity that was produced with the REC is renewable.

The owner and user of a Renewable Energy CerƟficate (REC) is the only party that can claim the environmental benefits of 
that REC and claim to be using renewable energy because of that REC. Naturally, issues of REC ownership, validity of cer-
tain claims and avoiding double counƟng are central to a robust voluntary renewable energy market.

Many building owners interested in pursuing the installaƟon of a solar pv system on their property are moƟvated from an 
interest in using (and claiming) renewable energy for operaƟons.  When all such moƟvated organizaƟons are engaging in 
the purchase of solar pv arrays or the purchase of solar power, very careful understanding of a project’s Renewable Ener-
gy Credits and the status of their ownership is criƟcal.  Failure to carefully define ownership of REC may cause the inability 
of a building owner to claim the renewable benefits they wish to obtain.  Building owners should assume that RECs will 
not be available for any projects which are delivered through a “third party” project delivery method, community solar 
subscripƟon, or any project which uƟlizes a uƟlity subsidized approach.  In those project delivery methods, the building 
owner would assume that all RECs will be purchased by the electric uƟlity as a part of the finalized interconnecƟon agree-
ment.  It may be possible for building owners to retain REC credits, however, and paleBLUEdot recommends that any 
building owner looking into “third party” solar arrays explore the retenƟon of all REC credits produced by the recommend-
ed projects if financially feasible.  

From a Greenhouse Gas accounƟng perspecƟve, this means that faciliƟes served through community solar subscripƟons 
or third party ownership structures will not be able to account for emissions reducƟons due to renewable energy use un-
less REC credits are purchased.  In this situaƟon, without the purchase of REC credits, the Village’s GHG Inventory will 
need to use the regional electric grid emissions factors for calculaƟon of emissions.  

Project Delivery OpƟons
There are many opƟons for pursuing solar projects on your business or residenƟal property including:
Purchasing a System:
Paying for your system yourself is the simplest path for owning your solar system, but the iniƟal cost of a solar panel sys-
tem can be the biggest hurdle. Through a direct purchase, or “cash opƟon”, you purchase the solar system just as you 
would a car or house.

Solar Lease:
A Solar Lease is one of the opƟons for “third party ownership” where the system is owned by the leasing company and 
typically installed with no “up front” costs. In a solar lease the customer typically pays a set monthly rate for your solar 
panel system, but receive free electricity from the panels that offsets the monthly cost of the lease. Solar leases are allow-
able in many States, however, not all jurisdicƟons allow solar leases.  The State of Illinois does allow for Solar Leases.

Power Purchasing Agreement (PPA):
A solar power purchase agreement (PPA) is a financial agreement where a developer arranges for the design, permiƫng, 
financing, and installaƟon of a solar array on a customer’s property.  The developer sells the power generated to the host 
customer – typically at a fixed rate that is lower than the local uƟlity’s retail rate.  Payments within a PPA agreement are 
based on the actual energy produced by the solar array every month. This lower electricity price serves to offset the cus-
tomer’s purchase of electricity from the grid. The developer receives the income from the sales of the electricity as well as 
any tax credits and other incenƟves generated from the system.  Customer’s entering into a PPA who wish to claim the 
“green aƩributes” of the solar energy will need to negoƟate with the solar developer to retain the solar Renewable Energy 
Credits. 
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IntroducƟon
Peak Shaving and Demand Charges
Customers pay for electricity in one of two ways: consumpƟon, measured in kilowaƩ-hours (kWh); and demand, meas-
ured in kilowaƩs (kW). Most residenƟal customers only pay for consumpƟon. Many commercial customers are on demand 
charge tariffs and they pay for both demand and consumpƟon. With demand charge billing the customer pays for the 
highest power load reached – the peak demand. Peak demand is defined as the highest average load during a specific Ɵme 
interval (usually 15 minutes) in each billing cycle. UƟliƟes use demand charges to help recover costs associated with run-
ning power plants or buying power from other uƟliƟes on the energy spot market. Demand charges also help uƟliƟes re-
cover transmission costs to customers with large energy needs.

Not all uƟlity customers are on demand charge tariffs, but for large consumers of electricity those charges can be a signifi-
cant part of a monthly uƟlity bill. UƟlity customers who do have demand charge tariffs can see a large porƟon of their 
monthly electric bill going towards demand charges (30% to 70% is not uncommon).

The most effecƟve way to manage uƟlity costs for customers with demand charges is a pracƟce called peak shaving.   Peak 
shaving involves proacƟvely managing overall demand to eliminate short-term demand spikes, which set a higher peak. 
This process lowers and smooths out the electric use “curve” and reduces peak loads, which reduces the overall cost of 
demand charges. Solar arrays with a baƩery energy storage system allows customers to peak shave. BaƩery energy stor-
age systems are dispatchable; they can be configured to strategically charge and discharge at the opƟmal Ɵmes to reduce 
demand charges. SophisƟcated control soŌware with learning algorithms differenƟates baƩery energy storage systems 
from regular baƩeries. These algorithms learn a customer’s load profile, anƟcipate peak demand, and switch from the grid 
to baƩeries when needed most - reducing the customer’s peak load and saving on demand charge costs.

Peak Shaving and Local UƟliƟes
Many local electric uƟliƟes and electric co-ops do not generate their own power. Instead, these uƟliƟes oŌen purchase 
power from large electric generators and then distribute that electricity to their consumers.  In this situaƟon, local   elec-
tric uƟliƟes typically have long-term electric purchase agreements with their electricity suppliers. In some instances, the 
pricing defined in the local uƟlity’s power purchase agreement imposes increased  rates for peak demand Ɵmeframes, like 
the peak demand rates end customers may experience. For local electric uƟliƟes which have peak power purchase rates 
defined, the deployment of solar arrays and solar storage systems within their local electric service area reduce the local 
electric grid’s peak demand and avoid costs associated with peak demand power purchase.
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IntroducƟon
Solar Financing and IncenƟves
Solar energy delivers posiƟve environmental impacts, and contributes to our naƟon’s energy independence. According to 
the Department of Energy, solar provides more jobs in electricity generaƟon naƟonally (373,800) than coal, natural gas, 
oil, nuclear, and other fuels combined (288,000). To encourage the conƟnued expansion of solar, governments, and uƟli-
Ɵes offer solar tax breaks and financial incenƟves to make solar more accessible for today’s businesses and homeowners. 
The following are some of the incenƟves available in Illinois: 

Illinois' SREC incenƟve: the Adjustable Block Program
Illinois’ renewable porƞolio standard (RPS) means the state is commiƩed to producing 25 percent of its electricity from 
renewable resources by 2025. Under the Adjustable Block Program, also known as Illinois Shines, for each megawaƩ hour 
(MWh) of electricity your solar system produces, you will be granted one Solar Renewable Energy Credit (SREC) that you 
can then sell in the market, creaƟng a nice income stream for the life of the system. (hƩps://illinoisshines.com/)

ComEd Commercial Solar Rebates
ComEd provides rebates for commercial and industrial (C&I) customers to help decrease the out-of-pocket costs of in-
stalling solar.  ComEd customers who install solar on business properƟes are eligible for $250 per kilowaƩ (kW) of installed 
solar power (up to 2,000KW of installed capacity). (hƩps://www.comed.com/SmartEnergy/MyGreenPowerConnecƟon/
Pages/SolarIncenƟvesCredits.aspx)

Federal Investment Tax Credit
The federal solar tax credit, also known as the investment tax credit (ITC), allows you to deduct 26 percent of the cost of 
installing a solar energy system from your federal taxes. The ITC applies to both residenƟal and commercial systems, and 
there is no cap on its value.  The deducƟon allowed by the ITC is currently scheduled to reduce 22% for projects in 2021 
and 10% for projects in 2022 and beyond. (hƩps://www.energysage.com/solar/cost-benefit/solar-investment-tax-credit/) 

Federal Modified Accelerated Cost Recovery System (MACRS)
The U.S. tax code allows for a tax deducƟon for the recovery of the cost of tangible property over the useful life of the 
property. The Modified Accelerated Cost Recovery System (MACRS) is the current depreciaƟon method for most property. 
The market certainty provided by MACRS allows businesses in a variety of economic sectors to conƟnue making long-term 
investments and has been found to be a significant driver of private investment for the solar industry and other energy 
industries.  Businesses can write off the value of their solar energy system through using MACRS, reducing their tax bur-
den and acceleraƟng returns on solar investments. Accelerated depreciaƟon can reduce net system cost by an addiƟonal 
30 percent. (hƩps://www.irs.gov/businesses/small-businesses-self-employed/a-brief-overview-of-depreciaƟon)  
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Solar in Illinois



Solar in Illinois

As of December 2019, Illinois has a total of 302 megawaƩs (302,000,000 waƩs) of solar capacity installed statewide.    
There are a total of 17,113 solar installaƟons in the State.  The State of Illinois ranks 21st naƟonally for total solar energy 
producƟon capacity.

The State’s solar installaƟon total is enough to power 45,325 homes.  The share of the State’s total electricity use that 
comes from solar power, however, is less than 0.22%.  This indicates great potenƟal for growth throughout the State.  
Current solar growth projecƟons for the State equal an addiƟonal 1,673 MW over the next 5 years - a growth rate that 
ranks 14th naƟonally. 

Costs for Solar PV installaƟon in the State have declined 40% since 2015.   Price declines have been accompanied with in-
creasing rate of investment in solar energy.  A total of $753,390,000 has been invested in Solar PV installaƟons.  The indus-
try currently employs 5,513 people in 301 companies Statewide.  

(sources: Solar Energy Industries AssociaƟon SEIA, Solar FoundaƟon, Project Sunroof)

Graphic Sources: 
Project Sunroof, Solar FoundaƟon
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Solar in Northbrook
As of August 2020, according to permit records, Northbrook has a total of 76 solar installaƟons totaling 2.07 megawaƩs 
(2,070,000 waƩs) of installed solar generaƟng capacity.  This is equal to 0.54% of all solar installaƟons and 0.75% of the 
total solar generaƟng capacity in the State, compared to the Village’s 0.26% share of State populaƟon (see “Village of 
Northbrook’s Solar Share” chart).

The total solar installaƟon capacity in the Village of Northbrook is esƟmated to generate 2,600,000 kWh annually or more 
- enough to power 237 homes.  The total share of the Village’s total electricity use that comes from solar power, however, 
is less than 0.65%.  This indicates great potenƟal for solar pv growth in the Village.  The actual breakdown of total installed 
capacity in the Village by market sector is shown on the next page (see “EsƟmated Breakdown of Northbrook’s Solar In-
stallaƟons by Sector”).

As noted in SecƟon 2, costs for Solar PV installaƟon in the State have declined 40% since 2015.  The Village of Northbrook 
currently has an esƟmated total of 5 solar companies including 1 installer, 1 project developer, 2 manufacturers, and 1 
distributor, or approximately 1.6% of the State’s total solar business enƟƟes (approximately 6 Ɵmes the community’s 
share of State populaƟon).

Map of Northbrook Solar InstallaƟons For 12 Month Period from January 2019 through January 2020
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Solar in Northbrook

Village of Northbrook’s Solar Share

EsƟmated Breakdown of Northbrook’s Solar InstallaƟons by Sector
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State Northbrook Nothbrook's 
Share

PopulaƟon 12,670,000 33,167 0.26%
Number of Solar InstallaƟons 14,188 76 0.54%
EsƟmated Solar GeneraƟng Capacity (MW) 275.77 2.07 0.75%
Average Array Size (KW) 19.44 27.25 140%

Sector Installed Capacity Number of 
Array Installa-

Ɵons

Average 
Array Size 

(kW)

EsƟmated 
Share of 
Sector's 

Electricity 
Use

Residential 704.8 kW 74 9.5 0.59%
Utility Company 0.0 kW 0 N/A
Government 0.0 kW 0 N/A
Commercial 314.3 kW 1 314.3 0.19%
Industrial / Large Commercial 1052.3 kW 1 1,052.3 2.51%
Total Installed Capaicty 2,071 kW 76 27.3 0.18%



3-4 Northbrook Renewable Energy PotenƟals Study



4-1Northbrook Renewable Energy PotenƟals Study

S e c Ɵ o n

Village Wide 
Solar PotenƟal



Village Wide Solar PotenƟals
Methodology and Data
This secƟon calculates the total technical capacity and total generaƟon potenƟal for rooŌop solar in the Village.  Total 
solar PV potenƟal was calculated based on the following input, data, and methodology:

4-2 Northbrook Renewable Energy PotenƟals Study

Input Data
Roof plane survey data is provided by 
NaƟonal Renewable Laboratory (NREL).  
NREL data is based on lidar data ob-
tained from the U.S. Department of 
Homeland Security
 (DHS).   InsolaƟon levels for annual sun 
exposure are based on data from NOAA 
and NREL.

Tilt and Azimuth
The orientaƟon (Ɵlt and azimuth) of a 
roof plane is important for determining 
its suitability for PV and simulaƟng the 
producƟvity of installed modules.  For 
this study roof plane Ɵlt for each 
square meter of roof area within zip 
code 60062 were determined using the 
lidar data set. Roof Ɵlts are organized 
into 5 categories:
Flat  (0° - 9.5°)
Low (9.5°- 21.5°)
Mid-Low (21.5° – 34.5°)
Mid-High (34.5° – 47.5°)
High (47.5° and higher)

For this study, the second component 
of roof plane orientaƟon -the azimuth 
(aspect) – was idenƟfied for each 
square meter of roof area. Each square 
meter was categorized into one of nine 
azimuth classes, shown in the graphic 
to the right, where Ɵlted roof areas 
were assigned one of the eight cardinal 
and primary intercardinal direcƟons. 

All roof planes with Northwest, North, 
and Northeast azimuths were excluded 
from this study.
GeneraƟon PotenƟal

The potenƟal “Nameplate capacity” 
potenƟal per square foot of roof plane 
area was calculated.  This calculaƟon 
assumed a typical 350 waƩ capacity 
panel with a footprint of 79” x 40”.  

Next, this nameplate capacity was ad-
justed for assumed system losses in-
cluding shading, heat loss, mismatch, 
snow, dirt, etc.  Assumed losses were 
calculated for each azimuth orientaƟon 
and rage from 22% system loss for flat 
arrays to 34% for East/Southeast orien-
taƟons.  AddiƟonally, losses were calcu-
lated for roof Ɵlt classificaƟons based 
on the System Advisor Model.

Lastly, generaƟon potenƟal was calcu-
lated using the base Energy ProducƟon 
Factor for the region (annual KWH pro-
ducƟon/KW nameplate capacity), modi-
fied by the loss factors outlined above.  

2018 Village Wide Electric 
Use kWh Share of Total
Residential 156,067,105 36.6%
Utility Company 0 0.0%
Government 3,656,815 0.9%
Streetlights / Freeway Lights 1,820,501 0.4%
Commercial 210,392,954 49.3%
Industrial / Large Commercial 54,473,658 12.8%

Total 426,411,033



Village Wide Solar PotenƟals
Technical Capacity In Northbrook
Technical capacity represents the total rooŌop solar pv potenƟal assuming economics and grid integraƟon are not con-
straints.  Based on the input and methodology previously outlined, there are an esƟmated 12,759 total buildings in North-
brook, of those, it is esƟmated that 10,433 are “solar suitable” buildings.  

These solar suitable buildings have an esƟmated 19198 roof planes which are either flat or with an azimuth orientaƟon of 
East, Southeast, South, Southwest, or West, with a total esƟmated square footage of 6.07 million square feet.   The chart 
below shows a further breakdown of roof orientaƟon by roof Ɵlt classificaƟons as well.  The potenƟal installed technical 
energy capacity for all rooŌops meeƟng selecƟon criteria totals 113.54 MegawaƩs DC.  

GeneraƟon Capacity In Northbrook
GeneraƟon capacity represents the total amount of energy generaƟon potenƟal of the total Technical Capacity of the Vil-
lage.  As previously outlined, the generaƟon capacity is calculated using Village-specific annual energy producƟon factor 
(annual KWH producƟon/KW nameplate capacity) which is based on the region’s weather paƩerns and annual insolaƟon 
levels (exposure to sun’s energy).  This energy producƟon factor is then modified by esƟmated system losses by azimuth 
and esƟmated system losses by roof Ɵlt.

The chart below illustrates the total generaƟon potenƟal by roof azimuth and by roof Ɵlt classificaƟons.  The Grand Total 
solar PV energy generaƟon potenƟal for the Village is 122,576,956 KWH annually, approximately 29% of the Village’s total 
electric consumpƟon (based on US Energy InformaƟon Agency data, ComEd Village of Northbrook community wide energy 
consumpƟon data).

Technical and Generation Capacity In Northbrook
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Village Wide Solar PotenƟals
OpƟmized GeneraƟon Capacity In Northbrook
Though the total energy generaƟon outlined above is reasonably feasible, for purposes of establishing Village Wide poten-
Ɵals expectaƟons it is appropriate to modify the total generaƟon to reflect the likely most cost efficient installaƟon poten-
Ɵals given current technologies and cost parameters.  Solar PV installaƟons which have less than ideal orientaƟons cap-
ture less light per panel and therefore generate less energy per dollar spent.  Establishing an OpƟmized Capacity establish-
es the cost effecƟve solar pv installaƟon potenƟal based on current technology.

IdenƟfying the installaƟons most likely to be highly cost effecƟve ulƟmately requires a site-by-site assessment, however, 
typical installaƟon performance characterisƟcs can be extrapolated to establish reasonable Village-wide esƟmates.  For 
the laƟtude and geography of Northbrook, it can be assumed that all solar suitable roof planes that are flat or south facing 
should ulƟmately be reasonably cost effecƟve installaƟons.  

For West and Southwest facing roof planes, it is likely that all low and mid-low roof Ɵlt installaƟons  would be cost effec-
Ɵve, while mid-high and high roof Ɵlt installaƟons with West or Southwest orientaƟon may produce self-shading for many 
of the solar producƟve hours making those installaƟons viable on a case-by-case basis.  Like wise, for East and Southeast 
facing roof planes, it is likely that all low roof Ɵlt installaƟons would be cost effecƟve, while mid-low, mid-high, and high 
roof Ɵlt installaƟons facing East may produce self-shading, making those installaƟons also viable on a case-by-case basis.

On the chart below, all solar suitable roof planes with roof Ɵlt and azimuth orientaƟon combinaƟons likely to be consist-
ently cost effecƟve are shown and are considered to be the Village’s OpƟmized GeneraƟon Capacity.  It should be noted 
that installaƟons outside of these selecƟons may sƟll be cost effecƟve but require individual feasibility assessment.  The 
total OpƟmized GeneraƟon Capacity in Northbrook is esƟmated to be 91,548,978 KWH annually, approximately 21% of 
the Village’s total electric consumpƟon.

Optimized  Capacity In Northbrook
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Village Wide Solar PotenƟals
Market Capacity
Adequately anƟcipaƟng the potenƟal for new solar PV installaƟons must consider not only the potenƟal technical and 
generaƟon capaciƟes, but also the likely market capacity.  As an emerging energy sector, there is liƩle data upon which to 
base projecƟons for likely installaƟon of rooŌop solar PV in the private sector.  AddiƟonally, the solar PV market is rapidly 
changing in both sophisƟcaƟon as well as in pricing and cost effecƟveness.  As noted in the Solar in Illinois secƟon of this 
report, the installed cost of solar PV in the state has dropped 40% since 2015 and is expected to conƟnue to decline in the 
coming years.  ProjecƟons of solar PV installaƟons should anƟcipate a conƟnued increase in the number of solar pv instal-
laƟons year over year.

Market History
According to the Department of Energy, since 2005 the residenƟal solar PV market has grown at an annual rate of 51%.  A 
growth rate that has resulted in a residenƟal solar PV capacity 95 Ɵmes larger in just 12 years.   In the State of Illinois, the 
new installed capacity that went on line in 2019 was nearly 106 MW; equal to 63% of the cumulaƟve total of all solar PV 
installaƟons in the state for all previous years.

According to Village of Northbrook permit records, there are a total of 76 exisƟng solar PV installaƟons totaling 2,071 KW 
capacity, approximately 0.54% of the State total number of installaƟons, or 0.75% of total generaƟon capacity (compared 
to the Village of Northbrook’s populaƟon at 0.26% of State total).   These numbers indicate the Village of Northbrook’s 
solar pv adopƟon rates are approximately 2 Ɵmes higher than the State average adopƟon rates in terms of numbers of 
installaƟons per capita and nearly three Ɵmes higher in terms of installed capacity per capita.

State Market ProjecƟons
The Solar Energy Industries AssociaƟon (SEIA) projects solar PV installaƟon capacity in the State to increase 1,710 MW by 
2025.  This is equal to a sustained compound increase of installed capacity of 62% annually.  The Ɵmeframe of this projec-
Ɵon overlaps with the currently established Federal Income Tax incenƟve program.  For years 2022 and beyond, the tax 
incenƟve is expected to be phased out for residenƟal solar pv installaƟons, but a smaller incenƟve (10%) will remain for 
commercial property owners while cost projecƟons anƟcipate a conƟnued decrease in installaƟon costs.  
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Village Wide Solar PotenƟals
Northbrook Market AbsorpƟon ProjecƟons
Scenario A: Northbrook RooŌop Solar PV ProjecƟon Based on PopulaƟon Share of Statewide KW Installed ProjecƟons
Scenario A simply anƟcipaƟng the Village’s future solar pv installaƟon rates match the projected State-wide increase in 
solar installaƟons based on a per-capita share.  This scenario would mean an increase of approximately 4,500 KW of in-
stalled capacity within the Village by 2025, approximately 33% annual increase over that Ɵmeframe.  This would result in 
around 6,500 KW of installed capacity, equivalent to approximately 5.7 of the total rooŌop technical capacity potenƟal or 
7.8% of the opƟmized capacity potenƟal within the Village.

As the market conƟnues to mature through the 2020’s it may be reasonable to assume a reducƟon in the growth rate of 
new installed capacity beginning in year 2031.  For purposes of this study, we recommend a 50% reducƟon of the annual 
rate of growth for 2030.  This would result in a growth rate of 16.5% through 2030 and a 8.3% growth rate for years 2030 
through 2040.   The chart below shows projecƟons through 2040 using the assumpƟons outlined above.

NOTE: This projecƟon does not include distributed ground-mounted solar pv potenƟals nor uƟlity scale solar pv installaƟon potenƟal.
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Scenario A: Northbrook Rooftop Solar PV Pro-
jection Based on Population Share of 

Statewide KW Installed Projections                                                           
(33% Initial Annual Increase)

Year

Cumulative 
Installed (KW)

Annual Gener-
ation (KWH)

% of Village 
Electric 

Consumption

This is Equiva-
lent to adding 

(x) Average Res-
idential Arrays 

Annually:

Or Equivalent 
to adding (x) 
Commercial 

Arrays Annual-
ly:

Or Equivalent to 
adding (x) Ar-
rays Annually 
with Average 

Array Size Equal 
to Current Com-

munity Ave:

2025 6,480 6,995,918 1.64% 130 22.0 32.4

2030 13,906 15,013,238 3.52% 218 37 54.5

2040 30,725 33,170,607 7.78% 247 42 61.7



Village Wide Solar PotenƟals
Scenario B: Northbrook RooŌop Solar PV Share of Statewide ProjecƟons Based on Current Share of Installed Arrays
As noted earlier, the Village of Northbrook has a higher than State average adopƟon rate in terms of number of arrays 
installed per capita, as well as generaƟng capacity (KW) installed per capita.  Scenario B assumes maintaining the Village’s 
leadership posiƟon in its share of the statewide number of arrays anƟcipated over the next 5 years, but decreasing, slight-
ly, the Village’s leading pace in terms of share of the statewide generaƟng capacity (KW) installed per capita.   This sce-
nario results in an increase of nearly 6,900 KW of installed capacity within the City by 2025 for a total of 8,960 KW Village 
Wide.  This is equivalent to approximately 7.9% of the total rooŌop technical capacity potenƟal or 10.8% of the opƟmized 
capacity potenƟal within the Village.

As with Scenario A, we recommend a 50% reducƟon of the annual rate of growth for 2030.  This would result in a growth 
rate of 22% through 2030 and a 11% growth rate for years 2030 through 2040.   The chart below shows projecƟons 
through 2040 using the assumpƟons outlined above.

NOTE: This projecƟon does not include distributed ground-mounted solar pv potenƟals nor uƟlity scale solar pv installaƟon potenƟal.

Scenario C: Northbrook RooŌop Solar PV Share of Statewide ProjecƟons Based on Current Share of Installed KW 
Similar to Scenario B, this scenario also assumes maintaining the City’s leadership posiƟon in its share of the statewide 
number of arrays anƟcipated over the next 5 years while also maintaining the Village’s leadership posiƟon in terms of its 
share of the statewide installed generaƟng capacity (KW).  By 2025, this Scenario results in a total installed capacity equal 
to approximately 12.6% of the total rooŌop technical capacity potenƟal or 17.2% of the opƟmized capacity potenƟal with-
in the Village.
The chart below shows projecƟons through 2040 using the assumpƟons outlined above.

NOTE: This projecƟon does not include distributed ground-mounted solar pv potenƟals nor uƟlity scale solar pv installaƟon potenƟal. 
above.
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Scenario B: Northbrook Rooftop Solar PV 
Share of Statewide Projections Based on 

Current Share of Installed Arrays                                                      
(44% Initial Annual Increase)

Year

Cumulative 
Installed 

(KW)

Annual 
Generation 

(KWH)

% of Village Elec-
tric Consump-

tion

This is Equiva-
lent to adding 

(x) Average 
Residential 

Arrays Annu-
ally:

Or Equivalent to 
adding (x) Com-
mercial Arrays 

Annually:

Or Equivalent to add-
ing (x) Arrays Annually 

with Average Array 
Size Equal to Current 

Community Ave:

2025 8,960 9,673,413 2.27% 203 34.4 50.6

2030 24,328 26,264,257 6.16% 525 64 112.8

2040 69,426 74,951,171 17.58% 816 113 165.5

Scenario C: Northbrook Rooftop Solar PV 
Share of Statewide Projections Based on 
Current Share of Installed KW Capacity                                          

(62% Initial Annual Increase)

Year

Cumulative 
Installed 

(KW)

Annual 
Generation 

(KWH)

% of Village 
Electric Con-

sumption

This is Equiva-
lent to adding 

(x) Average Res-
idential Arrays 

Annually:

Or Equivalent to 
adding (x) Com-
mercial Arrays 

Annually:

Or Equivalent to add-
ing (x) Arrays Annual-
ly with Average Array 
Size Equal to Current 

Community Ave:

2024 14,264 15,399,202 3.61% 359 61.0 89.5

2030 38,728 41,810,332 9.81% 948 124 179.6

2040 110,519 119,315,514 27.98% 1,421 215 263.5
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Village Wide Solar Benefits
Economic PotenƟal
As with all energy sources, solar PV installaƟons require investment up-front for construcƟon and installaƟon as well as 
annual maintenance costs.  When measured on a per unit of energy consumed, these costs are similar, or more compeƟ-
Ɵve than, the costs associated with other energy sources.  Unlike almost all other forms of electricity, however, a signifi-
cant porƟon of the iniƟal and on-going costs associated with solar PV are capable of remaining in the local economy.  This 
means that for communiƟes who plan carefully for the increase in renewable energy, a local economic development po-
tenƟal exists.

Economic PotenƟal for Northbrook
According to the NaƟonal Renewable Energy Laboratory (NREL), the addiƟonal solar pv capacity which could be installed 
in the Village by 2040 has a total construcƟon value of $185 million (2020 dollars).  The potenƟal share of those invest-
ments for the local economy totals 212 jobs and $19 million in local income potenƟal during construcƟon and 42 jobs and 
$2.9 million in local income potenƟal for maintenance annually through the lifeƟme of the installaƟons.  Below is a 
breakout of the Northbrook Economic Development potenƟal of new installed solar pv capacity through 2040 based on 
populaƟon share of Statewide market absorpƟon projecƟon numbers:

AddiƟonal Economic Benefit
In addiƟon to the local re-investment share of the construcƟon and maintenance costs, Northbrook residents and busi-
ness owners who invest in solar PV will have direct economic benefit in the form of savings.  These savings represent in-
creased economic potenƟal within the Village and include:

1) All residents and businesses who install solar PV prior to the phase out of the Federal Tax IncenƟve will be able to 
save 10-26% of the cost of installaƟon.  At the projected addiƟonal installaƟon through 2022 outlined in the pre-
vious secƟon, this could mean $2.2 million up to $5 million in savings and local re-investment potenƟal.

2) Many owners who install solar pv see a decrease in their annual energy costs (including solar pv project finance 
costs).  Though savings vary, a reasonable esƟmate of the out-of-pocket savings for residents and businesses in 
Northbrook is $97,000 to $200,000 annually by 2025 (assuming third party ownership structure, long-term sav-
ings for direct ownership can be significantly higher).
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Northbrook Local Economic Impacts - Summary Results Based on Scenario B
Jobs Earnings Output Value Added

  During construction period Million$ 2020 Million$ 2020 Million$ 2020
     Project Development and Onsite 
Labor Impacts 74 $10.34 $14.11 $11.51
       ConstrucƟon and InterconnecƟon 
Labor 48 $8.91
       Construction Related Services 27 $1.43
     Equipment and Supply Chain Im-
pacts 74 $4.88 $19.89 $9.81
     Induced Impacts 64 $3.87 $10.71 $5.83
     Total Impacts 212 $19.09 $44.71 $27.15

Annual Annual Annual Annual
Jobs Earnings Output Output

  During operating years (annual) Million$ 2020 Million$ 2020 Million$ 2020
     Onsite Labor Impacts 30 $2.10 $2.10 $2.10
     Local Revenue and Supply Chain 
Impacts 5 $0.37 $1.09 $0.72
     Induced Impacts 6 $0.42 $1.15 $0.62
     Total Impacts 42 $2.88 $4.33 $3.43



Village Wide Solar Benefits
Environmental Benefits for Northbrook
The core environmental benefits of Solar PV electric energy generaƟon relate to improved air quality, reduced greenhouse 
gas emissions, and reduced water consumpƟon.
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Greenhouse Gas and Electricity
Greenhouse gas emissions form, primarily, from the burning 
of fossil fuels.  The carbon footprint of electricity is the total 
greenhouse gas emissions throughout the life-cycle from 
source fuel extracƟon through to end user electricity.  Ac-
cording to the Intergovernmental Panel on Climate Change 
(IPCC), the median greenhouse gas emission, measured in 
metric tonnes, for 1 Gwh of electricity by fuel type is as fol-
lows:

Electricity Source Metric Tonnes  
GHG/GWh

Hydroelectric 4
Wind 12
Nuclear 16
Biomass 18
Geothermal 45
Solar PV 46
Natural gas 469
Coal 1001

The Water/Energy Nexus
Water and energy are inextricably linked in our current 
modern infrastructure.  Water is used in all phases of ener-
gy producƟon.  Energy is required to extract, pump and de-
liver water for use, and to treat waste-water so it can be 
safely returned to the environment.  The cumulaƟve impact 
of electricity generaƟon on our water sources can be signifi-
cant, and varies by fuel source.  According to The River Net-
work, the average fresh water use for 1 Gwh of electricity 
by fuel type is as follows:

Electricity Source Gallons/GWh
Hydroelectric 29,920,000
Wind 1,000
Nuclear 2,995,000
Biomass 2,000
Geothermal 2,000
Solar PV 2,000
Natural gas 1,512,000
Coal 7,143,000

Current Electric Grid Profile
According to the US EPA, based on the Electricity Supply by Energy Source for their Upper Midwest region, the average 
greenhouse gas emissions per 1 Gwh of electricity is 365 Metric Tonnes.  Using the River Network average fresh water use 
by fuel type, the average water use per 1 Gwh of electricity in the city is 5,306,500 gallons.  

Based on these numbers, by 2025 the addiƟonal solar pv installed in the Village of Northbrook can reduce its Greenhouse 
Gas emissions by 6,588 metric tons (130,722,448 cubic feet of man-made greenhouse atmosphere), and its water foot-
print by 51.31 Million Gallons.

Scenario B: Carbon and Water Footprint Reduction Potential                                                                   

Year

Annual Generation 
(GWH)

GHG Emission 
Reduction 

(mTons)

GHG Emission 
Reduction (Cubic 

Feet of Atmos-
phere)

Water Footprint 
Reduction 
(Mgallons)

2024 9.67 6,588 130,722,448 51.31
2030 26.26 17,888 354,924,155 139.32
2040 74.95 51,048 1,012,858,693 397.58
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RecommendaƟons
Community-Wide Solar RecommendaƟons
In support of the Village’s interest in Greenhouse Gas emissions reducƟons and increase in renewable energy generaƟon, 
we recommend the following:

1)Maximize new installaƟons in years 2021 and 2022 for both ResidenƟal and Commercial scale projects in order to 
leverage the greatest potenƟal for local cost savings from the Federal Solar Investment Tax Credit.  AcƟons to 
support this include:

a) Develop and distribute informaƟon on the advantages of solar with a parƟcular focus on the current tax 
incenƟve savings available for both homeowners and businesses.   InformaƟon should also include detailed 
informaƟon on incenƟves and opportuniƟes for financing.

b) Develop and provide a solar benefits educaƟonal seminar for residents and businesses, content to in-
clude informaƟon on the tax incenƟve savings potenƟal as well as tools and resources for solar procurement 
and financing.

c) Conduct a “Solar Top 50” study to idenƟfy the top 50 commercial and industrial properƟes for on-site 
solar generaƟon.  Develop feasibility assessments for each property illustraƟng energy generaƟon potenƟal 
and esƟmated return on investment.  Combine feasibility informaƟon with informaƟon developed in item a 
above and provide to each subject property owner.

d) Organize and lead a Commercial Group Purchasing campaign in 2021 and 2022 to compeƟƟvely bid con-
tractors to offer maximum cost savings based on power of quanƟty buying.  This program could focus on the 
Solar Top 50 sites idenƟfied in item c above as well as combined with municipal faciliƟes.  Program should 
explore the inclusion of cash purchase as well as third party purchase opƟons.

e) Organize and lead a ResidenƟal Group Purchasing campaign in 2021 and 2022 to compeƟƟvely bid con-
tractors to offer maximum cost savings based on power of quanƟty buying.

f) Develop and distribute a “Solar Ready Guide” outlining steps building owners can take for new construc-
Ɵon and renovaƟon projects to make buildings solar ready and decrease the cost of future installaƟons.

g) Establish a requirement that all municipal owned new construcƟon projects and significant renovaƟon 
projects as well as any projects which receive Village funding are to be Solar Ready (based on City’s Solar 
Ready Guide see item f above).

h) Establish a requirement that all municipal owned new construcƟon projects and significant renovaƟon 
projects as well as any projects which receive Village funding are to include a detailed solar feasibility as-
sessment with projected financial payback (cash purchase and 3rd party ownership opƟons) to be included 
at Ɵme of building permit applicaƟon.  (Strategy encourages awareness of solar potenƟal and potenƟal long
-term economic savings)
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RecommendaƟons
Community-Wide Solar RecommendaƟons (conƟnued)

2) Maximize new installaƟons in years 2023 and beyond.  AcƟons to support this include:
i) Begin the process to become a SolSmart Gold designated community in by 2023.

j) Establish an incenƟve for all privately owned new construcƟon projects and significant renovaƟon pro-
jects that are designed to Village’s Solar Ready Guidelines developed in item f above (incenƟve may in-
clude credit on building permit applicaƟon and/or expedited permit processing)

k) Establish a requirement that all new construcƟon projects requiring a CondiƟonal Use Permit or Planned 
Unit Development be designed to the Village’s Solar Ready Guidelines developed in item f on previous 
page.

l) Establish a requirement that new construcƟon projects and significant renovaƟon projects within the 
Village (private and publicly owned) are to include a detailed solar feasibility assessment with projected 
financial payback (cash purchase and 3rd party ownership opƟons) to be included at Ɵme of building permit 
applicaƟon. (Strategy encourages awareness of solar potenƟal and potenƟal long-term economic savings)

m) Establish a requirement that all private or public projects receiving Village funding be constructed as 
fully solar ready and include an on-site solar pv array.

n) Coordinate with County to explore the development of new incenƟve programs, parƟcularly those 
aimed at low and moderate income residents.  Program opportuniƟes may include development of Low 
Income Home Energy Assistance Program (LIHEAP) based funding sources.

p) Conduct a Green Economy Business and Economic Development PotenƟals study to idenƟfy strategies in 
leveraging economic opportuniƟes in the Green Economy and emerging renewable energy field.  Study 
should focus not only on naƟonal, state, and metro area trends, but should idenƟfy strengths, weaknesses, 
opportuniƟes, and threats unique to the community.  The goal of establishing a robust business atmos-
phere capable not only of serving the community’s renewable energy and green economy needs but ful-
filling a unique economic niche within the region.
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