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Introduction
Power purchase agreements (PPAs) and particularly virtual power purchase agreements (VPPAs) have 
quickly become the primary contracting tools for large-scale renewable energy purchases. Despite 
the significant growth in corporate PPAs in recent years, however, most organizations still struggle to 
balance the risks and benefits available from the variety of renewable energy technology, product, and 
market options.

As a leader in renewable strategy and procurement that has helped our customers procure more than 
2,000 MW of PPAs and 60,000,000 MWh of renewable energy, Enel X is pleased to share ten 
recommendations to maximize the value of your renewable energy purchase. 
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Rule #1:
VPPA strike prices are trivial 
without context.

Because VPPAs are considered financial swaps, the relation-
ship between the strike price and hourly settlements is more 
important than the price itself. 

Solar VPPAs, for example, can carry a price premium to 
wind VPPAs in several markets due to differences in tech-
nology costs, production capacities, and different times of 
production.

Despite the higher strike price, however, a solar agreement 
may generate millions more in revenue than a wind agree-
ment if, for example, solar production peaks when hourly 
prices are high (typically during times of high demand in the 
summer) and wind production peaks when prices are low. 

The same principle holds when evaluating projects of the 
same technology across multiple markets. In the figure 
below, we see that a 20% premium in strike price can net 
the buyer 50% more revenue.

While lower strike prices are often associated with greater 
revenue, it is critical that strike prices be compared to 
wholesale forward curves, renewable generation, and facility 
demand profiles to get the full picture.

Rule #2: 
Consider impact on overall energy 
expense, not just supply costs.

Renewable and distributed energy resources are reshaping 
energy markets across the country. As a result, utility 
transportation and distribution (T&D) charges represent 
a majority share of overall expense in many regions. We 
recommend that companies evaluate on-site options in 
addition to large-scale PPA and VPPA opportunities, as 
behind-the-meter solutions may have an outsized influence 
on total costs in many markets. 

Pricing Considerations
Most renewable energy buyers have been managing energy costs for decades by driving competition 
among suppliers and looking for low-priced opportunities. As a result, renewable energy buyers too 
often equate price and value. When it comes to PPA agreements, however, it is critical to remember 
that price does not equal value.

Technology Hub Annual MWh Strike Price Avg. Hourly  
Settlement Price 

Annual Benefit

Wind N. Illinois 500,000 $25/MWh $27/MWh $1 million

Wind AEP-Dayton 500,000 $30/MWh $33/MWh $1.5 million

A higher strike price can result in more revenue.
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Rule #3:
Evaluate current and future  
grid-level renewable resources.

Because renewable energy purchases either displace or 
offset the electricity needed to power a facility, the impact 
that a renewable purchase has on an organization’s carbon 
footprint depends on the “dirtiness” of the local grid—both 
now and in the future. 

Consider, for example, a company with sites in both Illinois 
and Ohio. According to the EPA’s most recent eGrid data, 
Illinois facilities emit 30% more GHG per MWh of electricity 
consumed than Ohio facilities (SRMW vs. RFCW eGrid sub-
regions). All other things being equal, then, a renewable PPA 
would be much more efficient in reducing GHG emissions  
at the Illinois sites right now.

However, Illinois and Ohio’s grids are moving in starkly 
different directions. Illinois is expected to grow its grid- 
level renewable energy requirements from 16% of the fuel 
mix in 2020 to 25% by 2026, and is currently evaluating 
legislation to achieve a 100% renewable fuel supply by 
2050. Ohio, on the other hand, rolled back its renewable 
portfolio standard (RPS) targets and has no plans to further 
increase renewable penetration in the state. 

What this means is that the investment needed to reduce 
GHG emissions through renewable PPAs is currently much 
higher in Ohio than Illinois, but that will change considerably 
in coming years. When evaluating PPA options, multi-site 
renewable buyers should evaluate the total impact of GHG 
emission reductions during the life of the contract term.*

Rule #4: 
Consider how state/utility incentives 
impact environmental benefits. 

State-sponsored incentives currently make the economics 
behind renewable energy purchases very attractive in 
many regions. 

To comply with state-level renewable energy mandates, 
for example, utilities in New Jersey are currently paying 
renewable energy generators roughly $235/MWh for solar 
renewable energy credits (SRECs), which represent the 
environmental benefits of their solar energy projects. 

While the projects that take advantage of those SRECs 
and other state/utility-level programs may see significant 
financial benefits, buyers should closely consider what impact 
those incentives have on their environmental objectives. 
Off-takers that do not explicitly retain and retire the SRECs 
associated with their solar production cannot claim any GHG 
emission reductions. Ultimately, renewable energy buyers 
must consider how state and utility incentives influence their 
financial, environmental, and brand objectives.

Environmental Considerations
Renewable purchases often carry significant financial benefits by acting as long-term hedges and 
opening up revenue generating opportunities. Still, most organizations primarily view renewable PPAs 
as a tool to help reduce greenhouse gas (GHG) emissions. To ensure that your organization reduces its 
carbon emissions most efficiently, renewable buyers must consider the influence of state-sponsored 
renewable energy incentives and mandates. 

* To report the environmental impact of renewable energy purchases, organizations must calculate GHG emissions using a market-based 
methodology. Organizations that report their GHG emissions using eGrid or other location-based data won’t capture the emission reductions 
associated with their renewable energy investments.
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Risk Considerations
Renewable energy buyers are most often at a 
disadvantage during PPA negotiations. As most 
buyers lack the experience of their developer 
counterparties, there remains significant infor-
mational asymmetry. Given that most renewable 
PPAs are multi-million dollar, long-term 
agreements—and given that they carry C-suite 
level scrutiny—buyers are right to pay close 
attention to the risks inherent to these contracts. 

That’s why it is so important for buyers to 
weigh these contracts in coordination with their 
accounting, procurement, facilities, ESG and 
legal teams, and to seek independent, third-
party advice. 

Rule #5:
Evaluate VPPA curtailment and basis risk.

There will be times when a renewable generator must 
curtail the delivery of its power to the grid. Some of those 
curtailment periods are predictable, like when a generator 
needs to shut down for maintenance. During economic 
curtailment periods, however, renewable generators 
curtail their load in response to wholesale power market 
price signals. 

Transmission congestion is a common cause of economic 
curtailment. Developers tend to build utility-scale renewable 
projects in areas with abundant land where resources (wind 
and sun) can support a project. As developers build out 
gigawatts of wind power in the remote areas of West Texas, 
for example, the power produced on extremely windy days 
can exceed the capacity of the transmission infrastructure 
to move that power to urban demand centers. To prevent 
infrastructure damage, grid operators may incentivize power 
curtailment by dropping hourly prices at project nodes to 
zero (or below). 

These situations can be extremely risky for VPPA buyers due 
to basis risk: the price differences between markets. If zero 

or negative prices at a project’s node require a renewable 
generator to curtail production, RECs are not produced and 
the VPPA may lose its effectiveness as a hedge. If prices 
remain elevated in the customer’s utility zone, the additional 
costs can be significant. 

VPPA buyers often look to minimize the basis risk associated 
with economic curtailment through a variety of contract 
terms, each of which comes with pros and cons. Production 
guarantees and fixed-quantity settlements can offer buyers 
budget protection, but they carry accounting risks related to 
derivative accounting and mark-to-market impacts on the 
buyer’s balance sheet. Availability and seasonal guarantees 
don’t carry the same accounting risks, but they require very 
specific terms to be effective. A simpler approach may be to 
negotiate a strike price that requires the developer to bear 
the curtailment and negative pricing risk; such an approach 
can align incentives and provide budget certainty. 

Ultimately, the economic curtailment, related risk man-
agement strategies, and contract language warrant very 
careful consideration.

Common risks include:

 > Market risk: price differences between renewable 
and traditional energy

 > Basis risk: price differences between load and 
project location

 > Regulatory risk: incentives may change over time

 > Accounting risk: risk of changes to US GAAP  
and IFRS

 > Production risk: differences between forecasted 
and actual production

 > Operational risk: potential negative impacts on load 
profile or power quality

 > Brand/investor risk: renewable projects may not 

satisfy stakeholder requirements
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Rule #6: 
Consider VPPA relationship between index prices and renewable production.

As the cost of utility-scale renewable energy tumbled  
over the past few years, organizations across the country 
began evaluating renewable PPAs as risk management 
instruments. By hedging a significant portion of their energy 
supply costs though VPPAs, renewable buyers limit their 
exposure to price volatility and rising wholesale energy  
prices over the long-term. 

However, as renewable energy has grown to represent  
more than 10% of the overall power supply mix in several 
markets across the country, locational marginal pricing  
(LMP) has become increasingly correlated with renewable 
energy production.

As a result, the relationship between renewable production 
profiles and LMP prices has become increasingly important.

During the August 2019 heat wave in Texas, for example, 
real-time prices traded as low as $21/MWh when hourly 
wind production was high. As wind production fell, however, 
hourly LMP pricing shot up to the $9,000/MWh limit. 

For comparison, solar production peaked during those  
hours when the wind died down and LMP prices spiked. 
Therefore, solar currently represents a much stronger  
hedge against ERCOT’s summer scarcity pricing due to  
the positive correlation between solar production and  
LMP prices and the negative correlation between wind 
production and LMP prices. 

Ultimately, renewable generators that have strong positive 
correlation with real-time LMP prices should yield more 
effective hedges than those with negative correlations.

Correlation of Hourly LMP Prices and Wind/Solar Production – ERCOT North Hub

During an August 2019 heat wave  
in Texas, LMP prices shot up from 
$21/MWh to $9,000/MWh when 
wind production fell. Meanwhile, solar 
production peaked.
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Energy and Ancillary Market Considerations
Renewable energy buyers are rarely experts in capacity markets or power trading, and developers  
rarely optimize capacity market or power trading opportunities. As a result, most projects leave 
significant revenue streams on the table. We encourage renewable energy buyers to look for ways  
to maximize the value of their projects in both the energy and ancillary markets.

Rule #7: 
Evaluate scheduling options  
for PPAs and VPPAs.

When a customer enters into a traditional fixed price 
contract or buys a block of power from a retail supplier, 
they are generally indifferent to whether the supplier buys 
that power in the Day Ahead (DA) or Real Time (RT) market, 
as the supplier carries all the risk and potential benefits 
stemming from the price differences between markets. 

Under a PPA or VPPA, however, renewable energy buyers 
may want to retain scheduling rights to take advantage of 
those price differences. 

In a typical PPA/VPPA the developer is assured a fixed  
return and allows the power to settle against the Real Time 
market. The developer has no incentive to take advantage 
of higher prices that may appear in the Day Ahead market 
because those revenues would pass through to the buyer. 

The arbitrage opportunities between DA and RT markets 
may represent cents on the dollar, but they can add up to 
millions of dollars of additional revenue opportunities for 
large-scale PPAs and VPPAs in certain markets. 

Rule #8: 
Select a partner with capacity  
market expertise.

Renewable generators can find significant revenue opp-
ortunities in the capacity markets. Buyers can structure PPA 
and VPPA contracts to retain capacity rights and optimize 
their capacity market revenues, share capacity market 
revenues with the developer, or forgo capacity revenues  
in favor of lower strike prices.

The Federal Energy Commission’s (FERC) December 2019 
decision to expand PJM’s Minimum Offer Price Rule (MOPR) 
undoubtedly complicated capacity market opportunities for 
both renewable energy buyers and developers. By enforcing 
an administratively set minimum offer price, the decision 
may bar new renewable resources from earning revenue in 
PJM’s capacity market. 

However, within PJM there are many ways that a renewable 
resource may qualify for exemption and be able to clear 
in capacity auctions. If so, capacity proceeds can still add 
millions of dollars in benefits to large-scale PPA buyers. 

We don’t yet know how PJM capacity price rules will 
be implemented and we also don’t know if FERC’s ruling 
will impact other capacity markets. Even if the PPA 
buyer chooses to forego capacity revenues, we strongly 
recommend that they pay close attention to language 
surrounding capacity bidding, clearing, performance, and 
market changes in their term sheets and agreements. 

Arbitrage opportunities can add up to 
millions of dollars of additional renenue 
for large-scale PPAs and VPPAs in 
certain markets.



enelx.com/northamerica8 10 Rules for Renewable Energy Purchases

Portfolio Considerations
Renewable energy buyers too often evaluate the costs and benefits of a PPA in isolation. They may 
work with a consultant or law firm that specializes in renewable contracts, but without integrating  
the PPA into the organization’s broader supply and risk management strategy, the portfolio is likely  
to underperform.

Rule #9: 
Balance PPAs and VPPAs with index exposure.

For most organizations, the volume of energy purchased 
through a renewable PPA or VPPA represents a portion of 
their total energy requirements. In these cases, the PPA  
can serve as a long-term hedge against rising power prices. 
Buyers will continue to purchase the remainder of their 
energy needs off the grid in the retail market. 

Too often, renewable energy buyers don’t fully integrate that 
long-term hedge into a portfolio risk management strategy. 

Buyers that continue to purchase fixed-price contracts for 
the remainder of their supply are essentially double-hedged. 
Layering fixed-price retail contracts on top of PPAs and 
VPPAs will only add value in a continuously rising market. 
And of course, as with all commodities, the value of energy 
will rise and fall over time. 

Instead, buyers should consider floating a portion of 
their energy supply in the spot market to match the fixed 
portion of their PPA or VPPA. This approach will be more 
cost-effective, as the PPA/VPPA hedges rising prices 
and the indexed portion captures savings related to falling 
wholesale prices.

Consider, for example, a PJM customer that uses  
100,000 MWh annually and contracted for roughly half  
of their annual consumption in a renewable PPA in 2015.  
We can see in the chart that the customer would have paid 
more than $750,000 in fixed-price premiums by failing  
to capture falling wholesale prices.

Performance of Fixed vs. Index Contracts with 50% PPA
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Rule #10: 
Take a portfolio approach to  
energy purchases.

Purchasing decisions made by individual sites and/or 
business units rarely benefit from the economies of scale 
that are available with enterprise-level purchases. As 
a result, organizations with distributed operations and 
reporting structures can often struggle to implement an 
integrated renewable energy strategy. 

In these cases, we recommend that distributed organiza-
tions look for ways to align corporate and site- or unit-level 
personnel on outcomes and solutions. For example, internal 
prices on carbon have emerged as an effective way for 
conglomerates to drive behavior across companies and 
business units. Similarly, corporate parents can often find 
attractive financial arrangements by entering into enterprise-
wide VPPAs and allocating portions of the cash flows back  
to individual sites. 

Where to Get Started
Renewable energy decisions will impact a wide variety of 
stakeholders across your organization—from finance and 
procurement to energy and facilities, legal, marketing, 
sustainability and compliance. Each group of stakeholders 
will have their own distinct (and often competing) priorities. 

To ensure the success of your renewable energy program, 
it’s critical that your teams understand the financial, envi-
ronmental, legal, risk, and timing priorities and tradeoffs. 
We strongly recommend that organizations assemble a 
cross-functional team to evaluate renewable energy options 
and weigh decisions. 

Moreover, renewable energy strategies will change over 
time. Markets will change, regulations and incentives will 
change, and your priorities will evolve alongside customer, 
employee, and investor pressures. Organizations that  
stack-rank priorities against product, technology, and market 
options will be best prepared to navigate those changes and 
build a winning renewable energy program. 

For more information, or to talk to an Enel X renewable 
energy expert, contact us today.

image of stakeholders metting, maybe a virgual meeting?
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