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For many years, rate pricing was 

dictated by power companies as 

the sole monopolies in the field. As 

a result, consumers had to pay the 

rates given, with no other option to 

choose from. What’s more, until the 

recent introduction of advanced 

metering infrastructure, electricity 

providers have faced many 

challenges in implementing an 

efficient rate schedule that 

equitably captures the costs 

incurred by different segments of 

consumers. 

Against this backdrop of increasing 

competition in the energy market 

and rising public interest in 

equitable electricity pricing, 

microgrid providers and developers 

may stand to present an attractive 

value proposition to end consumers 

by offering a streamlined pricing 

system that is easy for them to 

understand and manage while 

providing good risk-adjusted 

returns to developers and investors.

DIFFERENCES IN 
ELECTRICITY PRICING

For what looks to be a simple, undifferentiated

commodity, electricity prices can vary

significantly from country to country and, even

within the same country, from one location to

another.

In an extensive comparative analysis, it is

reported that a typical residential customer in

Toronto would incur a monthly electricity bill

(excluding taxes) as much as 80% higher than

a similar customer in Montréal, only a 5-hour

drive away. The same pattern also holds for

large industrial consumers. In 2021, large

industrial users (with a power demand of 5,000

kW and monthly consumption of 3,060,000

KWh) in Toronto paid almost twice as much as

their counterparts in Montréal.

Despite the relative geographical proximity

and similar hydro-based energy profile, the

stark contrast in the average electricity bill in

Montréal and Toronto is simply indicative of

the different costs of electricity generation,

transmission, and operation that utility

providers incur and that are subsequently

passed onto the end consumers.

To understand this connection, it is important

to examine how electricity is priced. In general,

utilities set up pricing in a way that allows

them to cover the cost that they incur to

provide service to their customers. These

typically include energy costs, distribution

costs, and power supply and transmission

costs.

To this end, price elements have traditionally

been created to reflect the nature of the cost

to be recovered: costs that vary directly with

energy usage are recovered in energy charges,
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costs that are driven by peak demands

(whether at the generation, transmission, or

distribution level) are recovered in KW charges

or time-varying kWh charges, and fixed costs

unrelated to usage patterns, such as metering

and collection, are recovered in customer

charges.

Furthermore, utilities use rate riders to

mitigate increased costs of electricity, or for

policy changes, for example, carbon credits for

renewable projects and, conversely, a carbon

tax on emissions. Rate riders are a temporary,

additional rate on the customer’s bill which is

separate from the monthly rates charged for

electricity usage. Rate riders can either be

credits or charges, as they are used to close the

gap between expected operational costs and

actual operational costs.

While having the same cost recovery goal in

mind, different localities and jurisdictions may

implement different billing regimes to achieve

the same objective.

Flat-Rate Pricing

The simplest form of rate design is the flat-rate,

which is derived by simply dividing the revenue

requirement for a given class of customers by

the kWh sales and charging a purely

volumetric price. A slight variation of this model

is the inclining block rate pricing, in which a

higher rate is applied on each incremental

block of electricity consumption. Compared to

the flat rate model, this approach is intended

to reflect the marginal cost of generating and

transmitting extra electricity that the former is

not sensitive to.

Time-differentiated Pricing

While flat-rate and inclining block rate

regimens have been industry norms so far,

recent advancement in metering technologies

has enabled providers and customers to better

track the connection between usage patterns

and underlying cost in real-time or close to

real-time.

As a result, utilities have shifted from traditional

pricing approaches to setting time-

differentiated prices. Because the underlying

costs of providing electricity vary hourly and

seasonally, setting different prices for different

timeframes more accurately recovers the costs

of generating, transmitting, and distributing

electricity in that window.

The most commonly implemented billing

structure that makes use of time-differentiated

pricing is called Time-of-Use (TOU). These rates

typically define a window of several hours of

the day as an “on-peak” period, during which

prices are higher than during “off-peak” hours.

This approach is intended to capture the

correlation between the marginal cost of

providing energy and the consumer’s actual

consumption. However, they are not fully

dynamic in the sense of capturing the variation

from hour to hour, day to day, or season to

season.

Critical peak pricing (CPP) and peak-time

rebate (PTR) present an alternative to a simple

TOU regime. Under CPP, usage during specific

“critical peak periods” will incur much higher

prices than usual. whereas under PTR,

customers are given a large credit if they can

reduce their energy consumption. Both

approaches are designed to reflect the

additional strain on the grid system during

periods of widespread intensive demand and

incentivize customers to thereby reduce

unnecessary loads from their system.

THE VARIETIES OF 
ELECTRICITY BILLING 
STRUCTURE
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Real-time Pricing

Finally, the most sophisticated form of

electricity pricing is the implementation of real-

time pricing (RTP). As the term suggests, under

this arrangement, the customer is charged the

actual prices being set in wholesale markets

(for utilities that are not vertically integrated) or

short-run marginal generation costs (for

vertically integrated utilities) in real-time.

Previously, given limitations in available

technology, only the largest customers with

sufficient capital to afford state-of-the-art smart

meters were placed on RTP plans. However,

with the decreasing costs of advanced

metering systems, some form of RTP may

expand to other customers who have smart

appliances that can monitor prices

automatically.

Billing Complexity

As of late, public sentiments and regulatory

bodies have taken increasing interests in

ensuring a fair and equitable alignment

between costs and prices of electricity.

In this framework, it is vital that an electricity

bill charged to end customers capture as

precisely as possible the costs that they have

caused to the grid in supplying the additional

kilowatt-hours. The goal, as advocates point

out, is to prevent low-volume consumers from

inadvertently subsidizing high-volume

consumers by sharing the same fixed costs of

building, operating, and expanding an

overloaded grid.

In response to these changes in metering

technology and public interests, more and

more utility providers have made available an

increasingly complex, fine-grained billing

structure to reflect the marginal costs of

providing electricity to educate consumers and

incentivize more efficient use of energy.

As a result, consumers are now seeing a longer

and more detailed breakdown of their monthly

electricity bill.

Take for example a typical invoice for a

Michigan residential customer of DTE Energy, a

Detroit-based utility provider (see Figure 1).

Even for a simple flat rates plan, the invoice is

densely packed with information about what

charges, and how much, go into the final bill.

Figure 1: Sample Invoice for DTE Residential Consumer1 

1. DTE, “How to  Read a Bill”, https://www.newlook.dteenergy.com/wps/wcm/connect/dte-web/home/billing-and-
payments/residential/billing/how-to-read-a-bill?&projectid=4dbeb025-a2ad-46bb-a937-a668f129d20c, 22 May 2022

https://www.newlook.dteenergy.com/wps/wcm/connect/dte-web/home/billing-and-payments/residential/billing/how-to-read-a-bill?&projectid=4dbeb025-a2ad-46bb-a937-a668f129d20c
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Even for a simple flat rates plan, the invoice is

densely packed with information about what

charges, and how much, is included into the

final bill. Power supply charges are broken

down into several components, including

Capacity Charge and Non-Capacity Charge,

which are intended, respectively, to recoup the

fixed and variable costs of generating electricity

and delivering it to the consumer. Another

rider of Cost Recovery is also added to account

for the actual cost of fuel that the utility

incurred in power generation.

Next, the operating costs of transmitting

electricity are spread across a couple of line

items: a Service Charge to cover administrative

costs and overhead and a Distribution charge

to cover the grid’s operating costs. Finally,

special rate riders such as Low-Income Energy

Assistance Fund (LIEAF) surcharge and Nuclear

Surcharge (included in Other Delivery

Surcharges) make up the final portion of the

bill.

Even in a simple case of a low-volume

residential electricity consumer, the invoice can

become quickly packed with complex formulas

and abstruse line items. While from a policy

perspective, this approach may present a fuller,

more transparent picture of customers’ usage

and its costs on the grid, in practice customers

often express confusion when receiving an

excessively detailed bill. In fact, a recent

customer survey conducted in the United

Kingdom found that 60% of people find it hard

to understand electricity unit pricing and costs

due to multiple factors that go onto the

electricity bill. 2

For commercial, industrial, and other high-

volume users, the matter is further

complicated with special line items for demand

charges, service charges, fixed and variable

rate riders (many of which can vary with little

predictability according to usage pattern), time

of use, and market conditions. The additional

complexity may further add to the challenge of

budgeting and managing energy resources at

the enterprise level.

Indeed, from a financial planning and analysis

perspective, energy expenditure is typically

viewed as an “un-addressable” cost of doing

business due to its inextricable link to

operations.

CFOs and other financial officers often have to

rely on the judgment of more technically

inclined stakeholders to approve budgets for

utility use and maintenance expenses. Thus, as

the monthly electricity bill increases in

sophistication and granularity, it becomes even

more challenging for finance professionals to

understand, and ultimately, manage the use of

electricity efficiently from a resource

perspective.

This is a pain point for which a well-informed

microgrid developer can provide an attractive

solution.

Microgrids represent a paradigm shift from

remote central station power plants toward

more localized, distributed generation (DG).

The power to isolate from the larger grid

makes microgrids resilient, and the ability to

independently conduct operations permits the

delivery of services that complements and

enhance the efficiency of the main grid.

THE MICROGRID 
ADVANTAGE

2. YouGov, “Do Britons understand how their energy bills are calculated?”, https://yougov.co.uk/topics/economy/articles-reports/2021/11/03/do-britons-understand-how-

their-energy-bills-are-c , 03 November 2022
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Furthermore, a microgrid can effectively

reduce marginal costs of generating electricity

as well as reduce carbon footprint by

leveraging renewable energy such as solar and

wind as its fuel source. In so doing, it can

generate additional revenue for users via

various government-run rebate programs and

sell surplus electricity into the grid during peak

hours.

Notwithstanding its many advantages in terms

of energy usage, investments in microgrid

assets present a unique challenge due to its

prohibitive upfront costs, and highly

individualized, non-standard nature in its

emerging years. This led to the very popular

saying in the industry: “If you’ve seen one

microgrid, you’ve seen one microgrid.” 3

Nevertheless, with savvy financial modeling

and economic analysis and standardization of

the technical solutions, a developer can turn

these unique features of the microgrid into an

attractive solution for customers who are

unhappy with their high monthly electricity

bills, while delivering greater risk-adjusted

returns to investors.

At Sapling Financial Consultants Inc. (“Sapling”),

we work with microgrid providers to create

fully customizable, multi-input, scenario-driven

models that can forecast revenues and

expenses on a monthly basis to facilitate

cashflow planning and empower developers to

gain a fine-grained financial picture of a

microgrid project.

In our experience, a useful project model

should address some key concerns in the

financial lifecycle of the microgrid assets. First,

to achieve a streamlined, customer-friendly

billing rate, the per-unit price should be set at a

level that can reliably and sustainably account

for foreseeable fluctuations in the costs of

generating, operating, and transmitting

electricity. Ideally, the resulting rates should

reduce the customer’s energy bill to overcome

the switching costs of adopting a new energy

solution in the long-run. Where cost savings

are not possible, the microgrid model could

benefit the customer in other ways, such as

creating some redundancy in their power

usage, or expanding capacity, or improving the

quality and reliability of the electricity delivered.

On the first count, the art of setting a simple,

easy-to-understand billing structure involves a

careful analysis of the customer’s energy

requirements and judicious forecasting of

future fluctuations in cost elements. To this

end, we have worked closely with microgrid

developers to conduct a thorough examination

of their (or their clients’) usage patterns by

analyzing historical data and synthesizing

insights from market research. Our project

models are designed to take into account all

cost factors, including, but not limited to, costs

of fuel source(s), fuel burn rate, capital expense

outlay and its timing for multi-stage projects,

construction timeline, financing structure, and

initial and recurring operating expenses.

To reach a simplified pricing rate, it is not

sufficient at this point to simply average out

the forecasted total costs over the lifespan of

the contract. Rather, care should be taken to

stress-test and sensitize important cost

elements in different scenarios and study how

varying market conditions can impact cost

recovery and returns to investors.

3. Microgrid Knowledge, “Farewell to “If You’ve Seen One Microgrid, You’ve Seen One Microgrid””, by Elisa Wood, https://microgridknowledge.com/modular-microgrid-

chiesa-sc/, , 09 October 2018

https://microgridknowledge.com/modular-microgrid-chiesa-sc/
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To achieve this purpose, a good pricing model

should provide a summary of key inputs,

different pricing and energy as a service

agreement options, and also reflect how they

impact the returns to the developers and/or

the developer’s clients.

Next, in presenting the cost-savings advantage

of installing a microgrid over existing energy

solutions, a savvy developer should not stop at

highlighting the reduction in energy costs but

should conduct a holistic examination of all

costs associated with current energy sources,

especially opportunity costs. These cost

components are very often overlooked, as they

are not directly paid in cash or resources but

are measured in the foregone benefits of not

adopting a new system. For example, some

manufacturers may incur extraordinary

opportunity costs in terms of lost production

time and revenue due to higher downtime as a

result of an unstable grid.

Sapling has worked with an energy developer

focusing on providing microgrid solutions for

industrial sites. We developed a pricing tool to

assist the company in determining the

appropriate price to charge its clients, gauging

the feasibility of each microgrid business plan,

and setting up the terms for Power Purchase

Agreements (PPAs).

The tool was built in a manner that allows the

developer to capture each client’s unique

requirements, in terms of demand capacity,

energy reliability, usage patterns, power

redundancy requirements, etc., thus enabling

the user to select a combination of various

technological solutions, stress test fuel costs,

operational costs, and capital expenditures,

and vary the duration of the PPA agreement

and the reliance on the grid (see Figure 2).

CASE STUDY: 
MICROGRID PRICING

Figure 2:  Summary of the various stress-testing parameters that were used to formulate the project pricing

Scenario Summary

Description Scenario 1 Scenario 2 Scenario 3

Pricing

PPA Term (years) 10 10 10

Electricity Price - $/kWh $0.1312 $0.1312 N/A

Monthly Capacity Charge  - $/month N/A N/A $60,465

Microgrid Specs

Gas Genset Unit #1 1.0 MW 1.0 MW 1.0 MW

Gas Genset Unit #2 872.0 KW 872.0 KW 872.0 KW

Total Gas Genset Capacity (kW) 1,872 1,872 2,472

Back-Up Diesel Generator 600.0 KW 600.0 KW 600.0 KW

Microgrid Set-Up Mode Baseload - Parallel Baseload - Parallel Peak-Shaving - Parallel

Unit Utilization % 51.8% 51.8% 4.4%

Utility Max. Standby Capacity 1.0 MW 1.0 MW 1.0 MW

Utility Tariff Yype Tariff Type A Tariff Type B Tariff Type B

Costs

Total Capex $3,250,000 $3,250,000 $3,250,000

Major Overhaul Occurs at Year 8 8 –

Gas Price ($/MMBtu) $4.65 $4.65 $6.60

Saving

Estimated average "all-in" costs without Microgrid($/kWh) $0.1785 $0.1785 $0.1785

Average "all-in" costs with Microgrid ($/kWh) $0.1375 $0.1415 $0.1240

Estimated savings with Microgrid ($/kWh) $0.0410 $0.0370 $0.0545

Estimated PPA Year 1 savings with Microgrid ($/year) $360,000 $330,000 $475,000

Financing & Returns

Loan DSCR ( average full 10 years) 1.20x 1.20x 1.20x

IRR 16.50% 16.45% 16.75%
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Our model enables the client to quickly toggle

and assess the impact of multiple pricing

options on the returns of the project, as

differentiated by contract terms and per-unit

pricing. As a scenario is selected, other

technical specifications on the microgrid assets

and forecasted market conditions are updated

automatically and flow into the monthly model

on a separate tab for calculations and analysis.

The end result is a high-level summary of the

profitability of the project for developers (see

Figure 3) and their clients (see Figure 4),

specifying the optimal pricing level that both

provides attractive risk-adjusted returns to

developers and presents a compelling

investment case.

By structuring the pricing model in this way,

we believe that the developer would be

empowered to quickly identify the main drivers

of the project, make well-informed decisions on

pricing level, and help their clients overcome

the initial sticker price shock of building and

operating microgrid assets, and even provide

them with a convenient buyout option should

they chose to own the asset in the future.

Figure 3: An example of the project NPV showing the cumulative discounted cashflows for investors, and an 
equipment buyout calculation

Figure 4: Pricing Comparison between the utility pricing and all-in pricing on the microgrid. The end-
customer will receive a simple $/kWh, instead of a detailed breakdown of the pricing components that make 
up their bill.
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There is no denying that the microgrid market

is growing rapidly, reaching a projected market

share of up to USD $2,57 billion by 2026. 4

However, to take full advantage of this

tremendous growth, developers must be able

to construct a viable, risk-mitigated business

plan, and market and implement it in such a

way that attracts customers of traditional

utilities.

As we have argued in this paper, one such way

to sharpen a microgrid project’s competitive

edge is to offer a simple, streamlined pricing

structure for end consumers, and one which

still generates an attractive risk-adjusted rate of

return for developers. Where developers may

not have the resources to conduct such a

pricing study on their own, they can rely on the

expertise of independent third-party

consulting services to build a bespoke and

robust model that can reflect both their and

their clients’ technical and financial

requirements.

With experience working with multiple

microgrid developers of different scales, we at

Sapling believe that we can provide modelling

and analytic services highly tailored to the

business needs of microgrid developers and

enable them to gain an edge in such a fast-

growing market as that of microgrid projects.

CONCLUDING REMARKS

4. Knowledge Sourcing Intelligence LLP ,”Microgrid as a Service (MaaS) Market - Forecasts from 2021 to 2026”, https://www.knowledge-

sourcing.com/report/microgrid-as-a-service-maas-market, January 2022

https://www.knowledge-sourcing.com/report/microgrid-as-a-service-maas-market
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