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Introduction

q.
Please state your name, title, and business address.

A.
Barbara A. Meisenheimer, Chief Utility Economist, Office of the Public Counsel (OPC or Public Counsel), P. O. Box 2230, Jefferson City, Missouri 65102.  I am also employed as an adjunct Economics Instructor for William Woods University.
q.
Have you testified previously in this case?
A.
Yes, I filed direct testimony regarding revenue requirement issues on April 15, 2004.
q.
What is the purpose of your testimony?

A.
In this testimony I will present Public Counsel's recommendations regarding rate design, renewal and expansion of the experimental low-income program initiated in Joplin as a result of Missouri Gas Energy’s (MGE’s) last rate case and a new efficiency initiative for MGE customers in Kansas City MO. I will also discuss the economic basis for Public Counsel’s method of developing allocation factors for transmission and distribution mains that is used in the class cost of service study prepared by Public Counsel witness James Busch.    

RATE DESIGN

Q.
What is the relative importance of CCOS study results in rate design?

A.
A CCOS study provides the Commission with a general guide to the just and reasonable rate for the provision of service based on costs.  In addition, other factors are also relevant considerations when setting rates including the value of a service, affordability, rate impact, and rate continuity, etc.  A determination as to the particular manner in which the results of a cost of service study and all the other factors that are balanced in setting rates can only be determined on a case-by-case basis. 

Q.
How do you recommend that the Commission accommodate factors such as affordability, rate impact, and rate continuity in determining rate design?

A.
Generally, I recommend that the Commission adopt a rate design that balances movement toward cost of service with rate impact and affordability considerations.  To reach this balance, I believe that in cases where the existing revenue structure departures greatly from the class cost of service, the Commission should impose, at a maximum, class revenue shifts equal to one half of the “revenue neutral shifts” indicated by Public Counsel’s class cost of service study.  Revenue neutral shifts are shifts that hold overall company revenue at the existing level but allow for the share attributed to each class to be adjusted to reflect the cost responsibility of the class.  In addition to moving half way to the revenue neutral shifts, I recommend that if the Commission determines that an overall increase in revenue requirement is necessary, then no customer class should receive a net decrease as the combined result of: (1) the revenue neutral shift that is applied to that class, and (2) the share of the total revenue increase that is applied to that class.  Likewise, if the Commission determines that an overall decrease in revenue requirement is necessary, then no customer class should receive a net increase as the combined result of: (1) the revenue neutral shift that is applied to that class, and (2) the share of the total revenue decrease that is applied to that class.

Q.
What conclusions can be reached from public counsel’s cost of service study? 

A.
Based on the results of Mr.Busch’s class cost of service study, the residential class and large general service class are contributing a disproportionate share of the Company’s current revenues.  The study indicates that at current revenues, the residential class contributes almost $4.8M more than the residential cost of service.  Large General Service contributes almost $393,000 more than its cost of service.  On the other hand, the Small General Service and Large Volume classes under-recover cost by about $861,000 and $4.35M respectively.  In addition the study indicates that the Company should receive an overall increase of about $2.752M above current revenues.      

Q.
What rate design are you proposing for this case?

A.
While it would be acceptable on a purely cost basis to provide full relief to the Residential and Large General Service classes, it would necessitate a substantial increase to the Small General Service and Large Volume classes.   To reach a balance between movement toward cost of service with rate impact and affordability considerations, I believe that the Commission should adopt the following class revenue adjustments;



Table 1. Recommended Revenue Adjustments At $2.752M Increase

	Total Change
	Residential
	Small General Service
	Large General Service
	Large Volume

	$2,751,874

	$0
	$774,689
	$0
	$2,491,341

	1.9%
	0%
	2.59%
	0%
	21.88%



These adjustments do not achieve full movement to each class’s cost responsibility but the adjustments represent meaningful movement in the right direction.   These values appear on lines 21 and 26 of Schedule BAM DIR-1.

Q.
Please describe how you arrived at this recommendation.

A.
Schedule BAM DIR 1 also shows how I arrived at my rate design recommendation.  Line 1 and 2 on the schedule show the full amount necessary to bring each class to its class responsibility at the current revenue level.  As an initial step, I have reduced these amounts by half as illustrated on line 10 of the schedule.  Then, as shown on line 15, I considered each class’s share of the additional overall increase.  In this case I made an additional adjustment that ensures that no class receives a decrease when another class would receive an increase.  For example, the combined affect of half the revenue neutral shift and an overall increase in Company revenues could result in the Residential class receiving a decrease of approximately $3M (-$4.8M from line 10 plus $1.8M from line 15) while Small General Services would receive a combined increase of approximately $1.44M (approx. $.861M from line 10 + approx. $.583M from line 15).  From a public policy perspective providing some relief to the Small General Service class by offsetting a portion with some of the Residential class decrease helps to mitigate rate shock while also ensuring that the Small General Service class moves closer to cost of service reducing the proportion of costs that must be covered by the Residential class.  In a nutshell, this approach moves classes toward class cost of service and assures that at a minimum, no class which is currently over recovering, is made worse off than they currently are.   


Q.
Please describe the additional information provided in Schedule BAM DIR-1.

A.
Schedule BAM DIR 1 also shows how the results of my rate design approach would change at different levels of an overall revenue requirement increase.   For example on lines 16, 22 and 27, I illustrate the results of my proposed rate design assuming the Commission orders a revenue requirement that is 10% less than that proposed by Public Counsel in this case.  Lines 17, 23 and 28 illustrate the results of my rate design assuming the Commission orders a revenue requirement that is 10% more than that proposed by Public Counsel.  

Q.
If the Commission determines it to be reasonable in this case, Can your rate design methodology be applied to different revenue requirements?

A.
Yes, it can. This method could be utilized to calculate class revenue requirements for any practical level of overall revenue requirement.  I will likely provide comparisons of the class revenues that result from applying this methodology to other parties’ revenue requirements in my rebuttal testimony.  I would also be able to supply similar calculations to the Commission for any other revenue requirement it decides to consider.

Q.
Do you propose any change in the residential customer charge, connection charges reconnections or other miscellaneous fees?

A.
No. The Residential class already recovers more than its cost of service.  There is no need to change the status quo with respect to Residential rates.

Q.
Please review your proposed changes to the experimental Low-income bill discount program currently provided to customers in the Joplin area.


In August 2003, there were 484 participants in the Joplin experimental rate discount program.  Although this represents just less than one half of the number of participants originally targeted, Roger Colton, who evaluated the program, determined that it had resulted in the payment characteristics of low-income customers becoming more like the characteristics of the overall residential class.  As I described in my April 15, 2004, direct testimony, I believe there is room to refine the current plan by creating additional tiers and expanding the coverage area to evaluate if success differs by average winter temperatures or other factors.    I suggest that the program continue to receive funding sufficient to provide rate discounts for 500 residential customers in the Joplin area.  In addition, I would recommend that a similar program be implemented in MGE’s St. Joseph service area with a participation target of 500 residential customers.  I would recommend a bill discount apply November through March according to the following discount tiers;


  Group 
Estimated Households

        Joplin Discount          St. Joseph Discount




0%-25%

125


  $80


$105


26% - 50%

125


  $65


$90


51% - 75%

125


  $50


$75



76% - 100%

125


  $25


$50


To qualify for the bill discount the customer would be required to make arrangements to pay down arrearages at a rate of $5 to $30 per month.  Optimally, if administrative responsibilities can be provided by local community action agencies, the customer’s arrearage payment level could be determined by the agency based on the customer’s financial situation.

Q.
What information should be gathered to evaluate the program and what evaluation measures should be used?   

A.
I would recommend obtaining the same types of data that was used in Roger Colton’s Report on the MGE program.

 Low-Income Weatherization And Energy Efficiency Proposals   

Q.
Please summarize your previous testimony on low-income weatherization programs and efficiency programs.

A.
Weatherization is effective in helping to make natural gas bills more affordable for low-income customers.  Public Counsel supports retaining both the $250,000 weatherization program in the Kansas City metropolitan area and the $90,000 weatherization program covering the remainder of MGE’s service area.  In addition we support increasing low-income weatherization funding by 15% system wide which will increase revenue requirement by $51,000.  

In the revenue requirement portion of this case, I suggested that there is a growing need to investigate methods for developing programs targeted at assisting moderate and middle-income households in making energy bills more affordable while not burdening the general body of ratepayers with unnecessary rate increases.  Developing financially “self-sufficient” programs, that help to offset the obstacles these households face in reducing their energy use while not burdening the general body of ratepayers, appears to produce win-win outcomes, especially in natural gas, since there may not be substantial system wide benefits produced through subsidizing efficiency measures.  I recommended that the Commission seek input based on experiences in other jurisdictions to explore initiatives such as “Pay As You Save” and low interest rate loan programs to assist moderate and middle-income households at relatively low program costs. I proposed that the Commission allow MGE to collect $126,156 annually for two years to be earmarked for implementing a pilot PAYS program available to households with income up to $60,000 per year in MGE’s Kansas City service area as well as other efficiency incentives such as low interest loan program available to customers with income up to $100,000 per year.  Please see the additional discussion on low-income weatherization and efficiency contained in my April 15, 2004 direct testimony.   

Mains Cost Economies Of Scale Factor

Q.
What are the characteristics of mains cost?

A.
Mains are “shared” in the sense that they are facilities generally available and used to provide service to multiple customers and customer classes.  Therefore, from an economic perspective, they should bee treated as a shared cost recovered from all customers and classes that benefit from the facilities availability.  Local distribution companies (LDCs) are generally believed to be natural monopolies.  For natural monopolies, operation of fewer producers tends to result in the most cost effective market structure for providing service.   One such cost reducing characteristic typical to natural monopolies such as LDCs is called “economies of scope”.  The term "economies of scope" refers to the ability to achieve cost savings by utilizing the same equipment, facilities and/or expertise to provide multiple products at lower cost than if the products were produced on a stand-alone basis.  In this case, the Company’s investment in transmission and distribution mains provides the Company with the means to deliver natural gas to the locations of all customer classes in response to its customers’ year-round demands for natural gas or have it available as a back-up fuel sources.  


Another such cost reducing characteristic typical to natural monopolies such as LDCs is the presence of “economies of scale.”  The term "economies of scale" describes the phenomenon where larger scale production can achieve cost savings.  In this case, the average cost of producing good or services declines as the output level increases.  According to various flow formulas, with other factors held constant, a 4” pipe has a flow capacity of about 6 times of that of a 2” pipe while, the per foot cost to install the 4” pipe may be less than 2 times the cost to install the 2” pipe. This means that the cost of the incremental capacity needed to serve during higher demand periods (peak periods) is less expensive than the average cost of capacity.  Taking advantage of economies of scale benefits the utility by increasing use of facilities and in turn increasing revenues.  It benefits those who do not use the system as much in peak periods because any revenue generated above incremental cost helps offset costs that would otherwise have to be recovered during normal use periods.  It can also benefit the peak period user if some of the cost savings are reflected as per unit rate reductions.  The cost study OPC has prepared and submitted includes an adjustment to allocating mains cost to reflect the economies of scale inherent in providing service during peak periods. 

 
Since all customers benefit from the existence of the system, all customers should contribute to the recovery of the cost of the system.  Economic theory suggests that if each customer or class of customers is responsible for at least the incremental cost that this customer brings to the system, and that if no customer or class of customers is responsible for more than the stand alone cost that would be needed to serve this customer individually, then there is no cross-subsidy and the allocation of cost can be acceptable.  However, both the incremental cost and the stand-alone cost of each customer class are hard to measure or determine.  To accurately pinpoint the cost responsibility of each specific customer class is inherently impossible.  
Q.
How should economies of scope related to the cost of mains be reflected in the allocation of mains?

A.
When economies of scope are present, the total cost of the transmission and distribution system for delivering gas to the residential, commercial and industrial classes would be less than the sum of the stand-alone costs of the separate distribution systems for delivering gas to each of the customer classes.  Generally, when allocating the shared cost of joint production, the general principle is that no cross subsidization should be present.  The term cross subsidization, in this context, describes a situation where the revenue earned on part of the total output of the industry is more than the stand-alone production cost of that part.  This general principle attempts to ensure that no group of customers should pay more than they would have paid if they were to provide their own products and services using the best available production technique.  Similarly, for utilities that are “one-way” in nature, the revenue requirement for any customer class should be at least as large as the incremental cost to provide services to this class because otherwise somebody else will be forced to pay for more than its stand-alone cost.  


The implication of this characteristic is that a just and reasonable cost allocation to a customer class ranges from the incremental cost to the stand-alone cost of providing services to that class.  A judgement call is required to determine which point along this range is the most appropriate cost allocation.  In fact, different viewpoints about whether the stand alone cost, the incremental cost, or a cost that is somewhere in the middle should be allocated to a product or a customer is one of the main reasons why different parties have different cost of service study results and different rate designs to recover the costs.   However, absent other policy considerations, a just and reasonable solution should ask each customer class to pay for more than their respective incremental cost.  The total cost will not be covered if each class only pays for its incremental cost.
Q.
How should economies of scale related to the cost of mains be reflected in the allocation of mains?

A:
When economies of scale are present, there is not a one-to-one relationship between the incremental cost burden that the system peak load imposes upon the transmission and distribution system and that imposed by the average load.  Therefore, we should not allocate cost corresponding to demand as if there is a direct one to one relationship between costs and the level of demand.  Instead, we need to develop an allocation of mains costs that reflects an appropriate non-linear relationship.  For example, if the peak demand is twice the average demand, simply allocating half of the total cost of mains to customers who use natural gas at the peak period and half to customers who use at the base period does not reasonably apportion the per unit savings associated with production levels that achieve economies of scale.  A better method would be to estimate the cost that are incurred to satisfy the increment of peak demand over average demand and allocate that portion of cost to those customers who use natural gas in the peak period.  In this manner they receive an offsetting cost benefit associated with driving the system to higher use where economies of scale are achieved.  

Q.
Please discuss the origin and of opc’s non-linear economies of scale factor used in the allocation of mains?

A.
Barry Hall, an engineer that worked for our office during the 1990s, initially developed the basis for OPC’s non-linear allocator.  Using MGE data, and mathematical and engineering relationships, he identified a nonlinear relationship between capacities and cost which he attributed to economies of scale.  

Q.
Have you updated opc’s non-linear economies of scale factor for use in this case?

A.
Yes, I have.  For this case, I have performed a study to  update OPC’s economies of scale factor using information provided by MGE.  The result of my study is an economies of scale factor of .3972, which Mr. Busch used in OPC’s cost of service study. Appendix 1 contains a description of the methods used to estimate this factor. Plots of the data points and trend lines related to Appendix 1 are provided in Schedule BAM DIR-3 and BAM DIR-4.

Appendix 1

Q.
Please describe the mathematical and engineering relationships relied upon to develop the economies of scale factor.

A.
Based on page 6 of the direct testimony of Barry Hall in Case No. GR-97-393, the flow capacity (Q) of a pipe is related to the diameter according to the equation;


(1)
Q= 28.05[(pi2-po2)d5.33/sL].5  


where L is the pipe length, pi and po are the inlet and outlet pressures respectively and s is the gravity of the gas.  Assuming the inlet and outlet pressures, and the length and gravity of the gas are constants the flow capacity in (1) can be expressed as;


(2)
Q=( d2.665


where ( is a constant.


Based on review of data plots of the general relationship between capacity and cost, I relied on an equation of the following form to fit a curve to express cost as a function of capacity;

(3) C(Qo) = β* Qor ;

β is a constant.


From (2) we know Qo=( d2.665.  Since ( is a constant, it is the exponent r that causes differences in the relative costs at different diameters and in turn causes different capacity levels.  Therefore, the exponent r embodies the “economies of scale” effect that causes cost to increase at a decreasing rate.  In order to determine r it is acceptable to use the simplifying assumption d2.665 =Q.
 This yields the equation;

(4) C(Q) = bQr

where Q= d2.665.

In order to estimate r, since equation (4) is non-linear, I applied the natural log (Ln), which allows for estimation of r based on a linear regression;

(5)
Ln C(Q) = Ln{bQr}  or Ln C(Q) = Ln b +r Ln Q.

This is a linear equation of the form;

(6)
y = a +mx 

where a is a constant and m=r.

I performed two regressions utilizing data provided with the Company’s direct testimony to obtain estimates of r.  One regression was based on all mains sizes. The other was performed using a subset of the more common mains sizes. The regressions resulted in r = .4056 and r = .3888 respectively.  I then averaged the two r values to obtain r=. 3972 which is the factor Mr. Busch uses in OPC’s class cost of service study.  

Q.
Does this conclude your direct testimony?

A.
Yes.

� The difference between the amount shown in the Total column and the sum of the Small General Service and Large Volume values is attributable to the revenue requirement adjustments totaling $514,156 that I proposed in my direct testimony filed April 15, 2004 which would be recovered from the Residential class and therefore reduce the offset provided to the Small General Service and Large Volume classes.


� The estimated households in each group were developed from Roger Colton’s Report information indicating that the average cost were $384.  A $30 charge was incurred for administrative cost. The remainder $354/12=$29.50.  This implies that discounts were provided in about equal proportion of $40 and $20.  


� C(d) = a( r *( d2.665) r   = b1 *( d2.665) r .  A constant b exists such that C(d) =C(Q) when  Q= d2.665.   
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