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Introduction

A Utility is a business and therefore, it must provide both shareholder and customer value.
The Utility’s investments must deliver an appropriate level of return and manage customer
satisfaction, all while operating within an acceptable level of risk. It's common knowledge
that there is a direct relationship between return and risk — the larger the return, the higher
the risk. Few Utilities, however, fully understand whether their assets reflect appropriate
returns for the risks they face. Constrained by finite budgets, staff and other resources,
Utilities are continually faced with the issue of deciding where to invest to deliver the most
value to the business. With millions of dollars and hundreds, if not thousands of “project”
investments at the Utility each year, it makes sense to treat these investment decisions in a
manner similar to how a fund manager determines a portfolio of stocks.

For example, a Primen-Electric Utility study identified that “by investing an average of $1.64
per customer in service delivery (customer communications), a Utility can achieve an 8%
increase in customer satisfaction, while investing
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Figure 1: Primen-Blectric Utility Study etc.) one can expect to achieve given all

combinations of investments that are constrained
by the Utility’s finite budgets, staff and other resources.

Investments must not only produce an acceptable return for the business unit (e.g.,
Operations, Engineering) providing the budget and other resources, but it must be
beneficial at the enterprise level. Optimizing one part of the business at the overall
expense or betterment of the enterprise occurs all too often as Utilities haven’t had the
capability to appropriately assess projects and determine a portfolio that truly achieves the
best interests of the Utility. Using the efficient frontier method, the Ultility is easily provided
with better return and risk information upon which investments decisions can be based and



periodically evaluated as conditions change. The focus of this paper looks at the extension
of efficient frontier analysis to the Utility’s Transmission & Distribution (T&D) business.

Efficient Frontier Analysis (EFA)

Utilities spend a great deal of time deciding how to invest in T&D assets. Often,
however, the process focuses almost exclusively on the potential financial impacts on
only one or a few assets at a time (or segmented by business units within the Utility’s
organization), and not the impact of all projects (i.e., the selected portfolio of projects) to
the Utility’s T&D business as a whole. In many cases, only the net present value (NPV)
approach is used in making investment decisions, absent of methodically evaluating the
risk considerations. The resulting, selected portfolio of projects is likely inconsistent
with the level of risk the Utility is willing to accept. Using this approach to make
investments is not sufficient for portfolio level decisions. With millions of dollars in
project investments at Utilities each year, it makes better sense to determine these
investment decisions in a manner similar to how a fund manager determines a portfolio
of stocks. The application of Harry Markowitz’s Nobel Prize winning Efficient Frontier
and Modern Portfolio theory is well suited to support these types of portfolio investment
decisions.

The efficient frontier is designed to assess risk versus return for an investment portfolio
(not a single project, but a group of potential projects selected from a comprehensive
list). While the financial evaluation of an individual project is extremely important as
input to the analysis, the end result using EFA is to structure a portfolio of projects that
provides the highest return for a given level of risk. This is the Efficient Frontier as
shown in Figure 2.
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return possible at that given level of risk. As
seen in the diagram, a higher return is possible, however it requires a larger risk.
Conversely, a portfolio of projects could produce a lower return for the same risk. The
area under the curve represents every non-efficient portfolio that can exist. By
displaying the portfolios in this manner, it's easy to see that the Efficient Frontier
answers three (3) fundamental portfolio management decisions:



= What are the best combination of projects that the Utility can implement, given the
available budget, risk tolerance, and other constraints (e.g., resource availability,
reliability improvements)?

= |s the Utility over- or under-investing?

= |s the Utility getting the optimum return from the potential portfolio of projects?

Another important outcome from Efficient Frontier modeling is the opportunity cost. The
Efficient Frontier shows the opportunity cost of investing an additional dollar versus the
additional value received. When the company is discovering the most valuable projects
for the investment, those with the highest value/cost ratios, the Efficient Frontier is quite
steep. In contrast, when there are very few valuable projects left, those with the worst
value/cost relations, the Efficient Frontier curve is quite flat.

Application of EFA to the Utility T&D Business

Initially, and probably most frequently, EFA has been applied to funds management. In
looking at the applicability to the T&D business, it's worthwhile to build up to it by
looking at how it’s typically used in funds management, can be leveraged in evaluating
generation asset portfolios, and extended to determining the optimal T&D projects. In
funds management, the investments may provide expected Returns in terms of the fund
price, coupon payments, dividends, stock splits, etc. Accordingly, the expected return
for each investment is assigned an associated Risk (or volatility). Based on a set of
constraints, e.g., available money to invest, all combinations of fund portfolios with
expected return and associated risk can be generated, and the resulting efficient frontier
plotted.
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classes (e.g., coal,
gas, nuclear, wind, hydro) can be substituted. These assets can be further
differentiated (or constrained, depending on one’s point of view) by parameters such as
clean technology, location, renewable sources, high operating availability, etc. (see
Table 1) In this type of analysis, similar to the funds management example, the
appropriate Return metric needs to be identified. For generation assets, it is typically
financial, such as net income, income per kilowatt generated, etc. Finally, a decision on
the total dollars to be invested in the portfolio and any limitations as to the amount of



investment in any specific type of generation asset, e.g., 40% coal, 10% wind, 30% gas,
needs to be defined. Applying EFA will result in many portfolios being identified within
the specified investment dollars, and those portfolios with the highest return for a given
risk, will define the efficient frontier.

T&D business asset portfolios are analyzed very similarly to generation assets. The
major difference is that instead of evaluating various types generation assets, we now
look at T&D projects (e.g., new transmission line, line refurbishment, transformer
replacement, vegetation management). As with generation assets, the Utility is
ultimately constrained by the amount of investment dollars available, however
differentiation parameters, such as clean
technology, location, etc. are different for the
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personnel that review and
assign the appropriate values to each project. In the application of EFA and the
determination of projects included in a specific portfolio, a total maximum budget can be
specified, and a certain percentage of the budget be weighted towards reliability,
customer growth, etc. Similar to the optimal generation asset portfolio, applying EFA
will result in many portfolios being identified within the specified investment dollars
(budget), and those portfolios with the highest return for a given risk, will define the
efficient frontier.




Conclusion

The Efficient Frontier approach to the selection of T&D business projects as a portfolio
can be very insightful, ensuring that the resulting optimal portfolio provides the expected
return, lies within the risk tolerance of the Utility, and considers what is best for the
enterprise as a whole. EFA can be used to simplify the view of a complex portfolio
management problem by bringing clarity to basic questions such as tradeoffs,
opportunity costs, scarcity of resources, and the implication of applying constraints.
EFA should only be applied to those projects that represent an opportunity, that is,
projects that have to been done no matter what should be excluded from the potential
projects list, and the remaining available budget reduced accordingly. Also, “nice-to-
have” projects should be excluded from consideration.

Although it's readily apparent that considerable complexity exists in manipulating the
data to produce the efficient frontier, fortunately, several commercially available
software solutions make this relatively easy following the initial setup.

So, should you invest an average of $1.64 per customer in service delivery (customer
communications projects), to achieve an 8% increase in customer satisfaction, or invest
$180 per customer in improving distribution infrastructure (capital projects) to improve
customer satisfaction by 5%? If your only business driver was customer satisfaction,
then the likely answer is “yes”. As the Utility T&D business has many projects
competing for limited funds, and many business drivers, let Efficient Frontier Analysis
help to structure the right solution.
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