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I. INTRODUCTION 

Q1.  Please state your name and business address? 1 

A1. My name is C. Eric Cotton, and my business address is 9005 East 1125 South Fairmount, 2 

Indiana 46928. 3 

Q2. What is your role with ECI Wind and Solar Incorporated? 4 

A2. I am the CEO and founder. 5 

Q3. Please describe your educational background. 6 

A3. I received a B.S. with honors in Chemistry and a Master of Science from Ball State University, 7 

Muncie, Indiana, in 2004 and 2006 respectively.  I am currently a PhD. candidate in Physical 8 

Chemistry at Purdue University, West Lafayette, Indiana.   9 

Q4. Please describe your professional experience. 10 

A4. I founded ECI Wind and Solar (ECIWAS) in 2005 to design and install wind electric, solar 11 

photovoltaic, and solar thermal systems in the commercial and residential market in the 12 

Midwest.  During my tenure, I have been the managing director for the growth and business 13 

development of ECI Wind and Solar.  My primary duties include business development, system 14 

design, and technical review.  I am a founding member, past board member, and past president 15 

of the Indiana Renewable Energy Association.  16 

Q5. Please describe your training and qualifications in the areas of financial analysis, 17 

discounted cash flow analysis, and net present value analysis. 18 

A5. My qualifications are twofold.  First, as the founder and CEO of ECI Wind and Solar, it has 19 

been my one of my primary professional responsibilities to perform payback analysis, including 20 

discounted cash flow analysis and net present value calculations for renewable energy systems.  21 

These skills have been used internally by ECI Wind and Solar to examine potential capital 22 
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investments and customer system financial performance.  Furthermore, ECI Wind and Solar has 1 

been contracted directly to perform third party financial and project feasibility studies for 2 

proposed renewable energy projects ranging from 1KW to 10 MW in size.  Secondly, my 3 

educational back ground is as a computational astrochemist; I am currently a PhD candidate at 4 

Purdue University.  My training is primarily mathematics and chemistry.  During my ten years 5 

of collegiate education, my course work has included full semesters in Differential and Integral 6 

Calculus, as well as course work involving multivariate calculus, differential equations, and 7 

linear algebra.  Because of the experience described above, I find DCF and NPV calculations to 8 

be trivial in the performance of my day-to-day duties. 9 

Q6. Have you previously testified before the Commission? 10 

A6. Yes, I have testified before the commission regarding the topic of Feed-In Tariffs in Cause 11 

Number 43922, and 43960. 12 

Q7. Have you testified before any other governmental body, commission, or committee? 13 

A7. Yes, I have presented testimony on the topic of net-metering to the Indiana Senate-House joint 14 

technical conference on net-metering in 2009.  I provided testimony to the Indiana House 15 

Commerce, Energy & Utilities Committee during the 2008, 2009, and 2010 legislative sessions 16 

regarding net-metering, Advanced Renewable Energy Contracts, AREC (also known as “Feed-17 

In Tariffs”).  I have also testified in front of the Indiana Senate Utilities and Regulatory Affairs 18 

Committee during the 2008, 2009, and 2010 legislative sessions on the topic of net-metering. 19 

Q8. What is your relationship with the Indiana Distributed Energy Advocates (IDEA)? 20 

A8. I serve as an expert witness regarding the science, technology, financing, and engineering of 21 

renewable energy systems with a specialty in solar photovoltaic systems, solar thermal systems, 22 

and wind electric systems.  I am also a current member of the organization. 23 
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Q9. What is the purpose of your testimony? 1 

A9. The purpose of my testimony is to provide a technical evaluation of IPL's proposed changes to 2 

Rate REP, to evaluate the methodology used to justify the offering, and to present my 3 

perspective on the current state of the art as it relates to Rate REP, Feed-In-Tariffs’ on behalf of 4 

IDEA. 5 

Q10. Are there any sections from previous public testimony that are applicable to Cause 44018? 6 

A10. Yes.  Specifically, there are sections from CEC-001 in 43960 that are directly applicable to 7 

Cause 44018.  They are included throughout this testimony where appropriate.  Some language 8 

may have been edited to refer to Cause 44018, in these cases the ideas are consistent.  When 9 

appropriate, previous testimony remains whole in substance and letter. 10 

Q11. What is your definition of a Feed-In Tariff (FIT)? 11 

A11. A Feed-In Tariff (FIT) is a market-based contract between an owner of a renewable electricity 12 

generation system (seller) and a wholesale producer, distributor, or buyer of electricity (buyer) 13 

that details the terms by which the buyer will purchase electricity generated and delivered by 14 

the seller.  Broadly, the considered market is the global energy market.   More specifically, I’m 15 

referring to the specific conglomeration of infrastructures, systems, and institutions (social, 16 

political, and administrative) that describe the engineering, manufacturing, design, sales and 17 

prescribing of value for the goods and services involved with all aspects of renewable energy 18 

systems in the area of effect of the considered FIT.  For simplicity, I refer to this “energy 19 

market” in isolated terms, but it should be understood to intersect with other markets in its 20 

interaction with the overall economy.  To be a FIT (or Advance Renewable Energy Contract), 21 

the terms of the contract must be such that the seller earns a payback plus a reasonable rate of re22 

 turn during the duration of the contract.  This is similar to the regulatory framework of investor 23 
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owned utility revenue.   Further refinements should include considerations for the location and 1 

 size of the generation recourse, as well as a clear dispute resolution process.  A well constructed 2 

feed-in-tariff will not favor one developer over another, nor seek to exclude any particular class 3 

of customer or potential customer from participation.  Feed-In-Tariffs’ are not based on the 4 

usage at a particular site, but rather a standard offering for production of energy.  The contract 5 

 lengths should be at least 15 years and the offered rate should be a published minimum to assure 6 

a suitable financial model can be developed for potential investors.    7 

Q12. Are solar photovoltaic and wind systems the lowest cost option for Indiana rate payers? 8 

A12. The costs of large-scale electricity generation have proven to be difficult to model in the last 9 

decade.  The addition of environmental and health care costs in combination with a growing 10 

uncertainty in the costs of raw materials has led to parity in the cost of large scale wind systems 11 

with new centralized generation.  There is also a near grid-parity for solar photovoltaic as the 12 

last 10 years have brought a reduction in solar PV costs by approximately 50%.  Furthermore, 13 

over 25% of the levelized costs for typical fossil fuel based generation are operations and 14 

maintenance as well as fuel cots.  These cost centers are zero for Solar PV, and as such the 15 

uncertainty in world energy markets leads to a compelling argument for investments in these 16 

other forms of energy as a first step in diversifying our energy portfolio, as diversification has 17 

proven to be a reliable hedge against fluctuations in any one sector. 18 

Q13. Why are Feed-In Tariffs/Advanced Renewable Energy Contracts preferable to other 19 

policies designed to increase the use of renewable energy? 20 

A13. The FIT concept provides producers of renewable energy a financial model similar to that of 21 

regulated investor owned utility companies by publicly examining the costs associated with 22 

each technology and sets a rate for the electricity commensurate with the return on investment 23 
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provided for the Investor Owned Utility (IOU) by the ratepayers.  It also protects the ratepayers 1 

from unnecessary costs by limiting the impact of the FIT up front, and by using the same 2 

criteria to set the rates by technology, ratepayers are assured a wide variety of generation 3 

facilities are installed.  Open-ended percentage goals tend to favor one technology and 4 

overexpose the ratepayer.  If properly structured, the impact of a FIT can be calculated prior to 5 

implementation, and the market will respond.  The FIT gives producers a reason to invest while 6 

giving the ratepayers the most diversity in clean energy generation, the best opportunity for 7 

widespread economic development with the best understanding of the liability and the 8 

protection from changing costs of technology. 9 

Q14. What are the elements of a successful FIT? 10 

A14. A successful FIT will result in a somewhat even distribution of technology deployment at the 11 

lowest possible cost for rate payers while providing a reasonable rate of return for investors.  A 12 

successful FIT will not favor one technology over another nor one set of developers over 13 

another. 14 

Q15. What are the goals of IPL’s Rate REP as you understand it? 15 

A15. It is our understanding that the goal of IPL's Rate REP pilot is to provide a 3year test market for 16 

the FIT concept in Indianapolis.   Furthermore, IPL has stated in their case-in-chief that they 17 

propose to make significant changes to the existing tariff that are not consistent with FIT’s in 18 

general. 19 

Q16. Is this consistent with your definition of a FIT? 20 

A16. No, in general IPL has suggested several changes that are not consistent with the basic concepts 21 

of FIT’s. 22 

Q17. What specific recommendations from IPL Case-In-Chief are not consistent with the 23 
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concepts of FIT’s? 1 

A17. The most incompatible suggestions are points 1 and 2 from Petitioner’s Exhibit JEH-1.  From 2 

JEH-1 A23:   3 

 1. The expected annual output from any project shall not exceed the annual 4 

 consumption of the host Facility. Biomass Facilities are exempt from this 5 

 qualification. 6 

 2. A host Facility is defined as a building, production equipment or collection of 7 

 same in the same area such as a campus. The surrounding land owned or leased 8 

 by the host customer is part of the Facility. 9 

 3. The maximum nameplate capacity of any Renewable Facility associated with a 10 

 Facility or any one IPL customer, its parent, subsidiaries or affiliates, is 10 MW. 11 

Q18. Please specify what parts of Point 1, Point 2, and Point 3 from JEH-1 is incompatible with 12 

the concepts of a FIT. 13 

A18. Point 1 limits the production from a facility to the amount of energy consumed by the facility.  14 

Since a FIT is a standard offering it is independent of any considerations of what is the usage at 15 

a potential facility.  For example, a large warehouse may have the space for a large solar facility, 16 

but not the load requirements as proposed by IPL.  This unfairly eliminates this type of investor.  17 

Allowing this requirement to stand is directly against the idea of a FIT, and is furthermore 18 

unprecedented.  If Point 1 is removed that leaves Point 2 moot.  Point 2 is best dealt with in the 19 

tiering system.  20 

Q19.  In Petitioner’s Exhibit JEH-1, Q37, Mr. Haselden states that the proposed changes 21 

described are not unfair to stand alone developers.  Please describe your belief regarding 22 

the fairness of these changes. 23 
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A19. The Merriam Webster Dictionary defines “fair” in part as being “A. marked by impartiality 1 

and honesty: free from self-interest, prejudice, or favoritism.  B. conforming with the 2 

established rule.”  (see: http://mw1.merriam-webster.com/dictionary/fair).  Mr. Haselden states 3 

that IPL “has been transparent about its intentions,” but transparency is not the definition of 4 

fairness.  IPL has actively and openly engaged in behavior that is prejudiced, overtly 5 

favorable of a particular type of developer and customer class, and not impartial.  Since they 6 

have stated, against the established rule, that “IPL does not intend to negotiate Rate REP 7 

agreements with stand-alone developers, they are, by definition, being unfair to stand-alone 8 

developers. 9 

Q20. What material did you review in making these determinations? 10 

A20. I used the Indianapolis Power and Light Company's Case-In-Chief, the verified testimony of 11 

John E. Haselden, Petitioner's Exhibit JEH-1.  I also used various documents obtained through 12 

discovery initiated by IDEA and other parties. 13 

Q21. What recommendations would you make to improve Rate REP? 14 

A21. There are several areas that require remediation for Rate REP to be successful.  Improvements 15 

in the offered rate need to be made along with the adoption of a tiered pricing structure based on 16 

technology, size, and location.  This includes separate tiering for governmental, non-profit 17 

organizations, and other non-taxable entities.  Of particular importance is that IPL allow smaller 18 

systems to participate in Rate REP.  Consideration should be made for materials manufactured 19 

in Indiana.  Rate REP does a poor job of creating a transparent queuing and capacity reservation 20 

process allowing the market to make informed business decisions.  Rate REP lacks any control 21 

mechanism reserving portions of the capacity for differing projects sizes. The contract length 22 

should be extended and the 30 day filing process should be replaced with a standard contract 23 

http://mw1.merriam-webster.com/dictionary/fair
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offering.  There should also be a clear dispute resolution process. 1 

Q22. Do IPL's proposed changes to Rate REP correct these deficiencies? 2 

A22. The proposed changes do not address the deficiencies, with the exception of the proposed 3 

contract term length change.  However, disallowing the 2% per year escalator in favor of the 15 4 

year term is unjustified. 5 

Q23. What areas of Rate REP, considering the proposed changes, remain deficient? 6 

A23. Considering the proposed changes, Rate REP's offered rate per kilowatt hour is too small for 7 

certain classes of systems.  Further, IPL has made no attempt to address the differential costs of 8 

installation based on technology or installation type.  IPL continues to limit the Rate REP 9 

offering to systems 20 kW and larger.  This eliminates most of the smaller contractors and 10 

customers from participating in the offering, and leaves any future FIT overtly discriminatory..  11 

The proposed changes do not address queuing or capacity reservation.  The changes do not 12 

address setting aside capacity based on systems size.  The proposed changes continue to 13 

discriminate against large developers, and they lack a clear dispute resolution process. 14 

Q24. Why is Rate REP’s offered purchase pricing too small? 15 

A24. IPL's has set no definitive simple payback goal, and as such it cannot establish a metric by 16 

which to set the rate.  This prevents investors from realizing a reasonable rate of return if the 17 

arbitrary rate is too low (which it is in some of these cases).  18 

Q25.   Can you comment on the Discounted Cashflow Method (DCF) of financial analysis, and 19 

how it can be used to set the purchase rates for Rate REP? 20 

A25.   The DCF method is used to help investors assess the potential benefits from an investment by 21 

considering the time value of money.  The discounted cash flow analysis will look at the 22 

investment and project a current value on future income so that if the discounted cash flow over 23 
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the course of the investment period is negative, the investment is considered “bad” and should 1 

be avoided.  If the DCF analysis is positive then the investment is regarded “good.”  Generally 2 

the more positive the NPV is the better the investment.  The DCF analysis can be used to 3 

directly determine the purchase rates.  This is a “Net Present Value” (NPV) calculation for the 4 

contract length.  The formula for net present value: 5 

 6 

Where t is the year of the investment starting at year zero, Rt is the net cash flow for that year 7 

(income – expenses), and i is the discount rate (the rate at which the value of a dollar today 8 

depreciates in the future).  In words, the net present value equals the net cash flow per year, 9 

divided by the quantity: one plus the discount rate, raised to the power t, summed over the 10 

course of the investment.  It is trivial to determine the rate that would yield a positive NPV over 11 

the course of the contract given the above inputs. 12 

Q26. What remedies would you suggest in order to make Rate REP a successful program? 13 

A26. Rate REP should address the deficiencies as noted above.  IPL's current proposal addresses two 14 

of the deficiencies. 15 

1)  The contract length should be increased to 15 years.  This is addressed in IPLs case-in-chief 16 

with the exception of disallowing the 2% escalator. 17 

2)  Rate REP should be available via a standard contract offer. 18 

3)  The rate for each technology should be the amount, rounded up to the nearest one-cent that 19 

will allow the cashflow of the investment to garner a positive NPV at the end of the contract 20 

term.  A seven percent (7%) discount rate should be used. 21 
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4)  The capital costs for each system type by technology and size should be accurately modeled 1 

reflect a low average to average cost of deploying this technology in the state of Indiana. 2 

5)  The operation and maintenance costs should be included in the cashflows of the financial 3 

model separately. 4 

6)  Rate REP should have a clear and concise queuing system with clear designations when a 5 

block of capacity is considered to be utilized by be Rate REP. 6 

7)  Rate REP should include a modifier for projects owned and operated by non profits and non-7 

taxable entities. 8 

8)  Rate REP should include tiered pricing structure based on the type of technology, the size of 9 

the installation, and the type of customer. 10 

9)  Rate REP should include set aside campsite limits for technologies and systems sizes to 11 

insure the most diverse deployment and even playing field. 12 

10)  Rate REP should include a wide customer base so that systems from 5KW up are included. 13 

11)  Rate REP should make consideration for materials made or produced in Indiana. 14 

12)  Rate REP should have a clear dispute resolution process. 15 

Q27. Should IPL proposed changes to the type and length of the contract offering be accepted 16 

as is? 17 

A27.   No.  A minimum 15 years standard contract offering is appropriate for a successful FIT, but the 18 

2% escalator should remain in-tact. 19 

Q28.  Considering accurate capitol costs and operation and maintenance costs, what should the 20 

tiering system and rate for each technology in order to achieve your recommended NPV 21 

goals? 22 

A28. In order to set the rate, there needs to be either a simple payback goal or an NPV goal over the 23 
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contract term.  Since IPL had no goal, we will use the NPV goal as our benchmark.  The rate 1 

will be some amount in dollars per kilowatt hour that will allow the investor/owner of a system 2 

to garner a positive NPV during the course of the contract length, given appropriate 3 

assumptions about the cost and size of the installation, and the technology employed.  As stated 4 

before we suggest a tiered pricing structure that makes the above considerations.  To this end I 5 

will make the following recommendations to changes in rate REP.  In each case the suggested 6 

rate is provided by the output of the financial model, provided by IPL, and adjusted by IDEA.  7 

We will limit our suggestion to my area of expertise as described in A4 thru A6 above. 8 

There should be 3 tiers for each solar PV and wind systems, and the associated rates for each 9 

technology should be as follows: 10 

  1)  Wind:  5 kW – 50 kW Nameplate Capacity – $0.25/kWh 11 

2) Solar:   5 kW – 20 kW Nameplate Capacity – $0.35/kWh 12 

3) Wind:   51 kW – 500 kW Nameplate Capacity – $0.14/kWh 13 

4) Solar:   21 kW – 250 kW Nameplate Capacity – $0.30/kWh 14 

5) Wind:  501 kW and above – no change from existing tariff 15 

6) Solar:  251KW and above – no change from existing tariff  16 

It should be further noted that non-taxable investors get no benefit from the tax credits as 17 

included in the financial model.  Our calculations suggest that in order for non-taxable entities 18 

to garner the same ROI provided to investors with tax liabilities, the rate necessarily needs to be 19 

doubled.  While I am not directly advocating a tier for non-taxable investors that is double that 20 

for other investors, it should be understood that  the financial model that is commonly used 21 

makes no consideration for this type of investor. 22 

Q29. Detail an appropriate queuing system for IPL's Rate REP. 23 
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A29. Rate REP should use a queuing system that requires potential customers to apply for an 1 

interconnection agreement.  Interconnection agreements should require customer to have 2 

specific plans for a specific system at a specific site.  The submitted application agreement, with 3 

these requirements should constitute a position in the queue.  Each project with a position in the 4 

queue should be awarded capacity based on their order in the queue.  Earlier entrants having 5 

preference. 6 

Q30. Describe your recommended set aside limits by technology and project size. 7 

A30.  In addition to the tiering system, above we recommend that you set aside 10% of the total 8 

capacity of Rate REP to each tier.  Considering 6 tiers, this leaves 40% of the program available 9 

to developers on a first come first served basis.  This would allow for the most diversification in 10 

the pilot, and guaranteeing participation for all ratepayer classes. 11 

Q31. Why should IPL consider systems as small as 5 kW as eligible for Rate REP? 12 

A31. Eliminating systems smaller than 20 kW from the program eliminates a large population of RE 13 

investors.  Effectively all residential customers and smaller business producers will have 14 

systems that are smaller that 20 kW, and this limitation excluded them from participation.  All 15 

customer classes should be allowed to participate in Rate REP. 16 

Q32. What considerations should be made for goods manufacturer in Indiana? 17 

A32. Indiana's renewable energy manufacturing industry is beginning to come into full swing.  There 18 

can be added value from encouraging the use of products made in Indiana.  IDEA does not have 19 

a specific proposal, but it is our position that the concept should be considered. 20 

Q33. Can you comment on Renewable Energy Credits (RECs?) 21 

A33. Some jurisdictions have implemented Renewable Energy Standards and further allowed entities 22 

regulated under these rules to buy representations of the “green” portions of renewable energy 23 
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systems. The representation of the “green” portions of renewable energy systems are packaged 1 

as Renewable Energy Credits.  Some jurisdictions allow the required REC's to be purchased 2 

from owners of renewable energy systems in other states.  This implies that REC's in Indiana 3 

have value, both to individual renewable energy system owners and to multijurisdictional utility 4 

companies in Indiana that may need REC to meet mandates in other states.  The proposed FIT 5 

transfers ownership of the REC from the system owner to the utility.  This is common, but it is 6 

important to note that there is value to this.  Solar Renewable Energy Credits (SRECs) 7 

generated in Indiana are eligible to be sold into mandatory SREC markets in Ohio, the District 8 

of Columbia, North Carolina, and Illinois (starting in 2012).  June 2011 prices on srectrade.com 9 

(an online SREC trading platform) for SRECs trading in the Ohio market for Indiana SREC’s 10 

were $81.00/SREC ($0.081/kWh).  Note that these prices are for the SREC alone and don’t 11 

include the value of the actual energy produced. 12 

Q34. What amount of energy production constitutes one (1) Renewable Energy Credit? 13 

A34. One renewable energy credit is created when a renewable energy system produces 1,000 KW-14 

Hours of energy.  The REC is in addition to, and separate from, the energy the renewable energy 15 

system creates. 16 

Q35. Can you comment on the current state of the REC market? 17 

A35. There are several methods by which customers can elect to participate in the REC market. There 18 

is a relationship between the amount of time one spends participating in the market, and the 19 

terms that one can get for the sale of REC’s.  For investors that want the least amount of time 20 

requirement with the most certainty in the price that they can get for an REC will turn to an 21 

aggregator. An aggregator is a company that solicits REC’s from end-users (of mostly smaller 22 

systems) and ‘aggregates’ them for sale in large blocks to other participants.  The prices that 23 
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investors receive for REC’s from aggregators are lower than the spot market will bear, but the 1 

investor gets a guarantee in the pricing for a term of up to 10 years.  Investors that can dedicate 2 

the time and resources into participating in the market directly, bypassing aggregators, and 3 

selling directly to buyers garner the highest prices for their REC’s.  The terms of these contracts 4 

are generally for large blocks of REC’s.  Currently, in the REC market, the price for Solar 5 

Renewable Energy Credit ranges from $50.00 - $350.00 per REC.  However, Indiana systems 6 

are no longer able to aggregate SREC fro sale into the Ohio market.  The primary factor driving 7 

the value of Solar REC’s is mandated solar energy deployment within other state’s renewable 8 

portfolio standards.  The current pricing for Wind Renewable Energy Credits is $0.50 - $2.00 9 

per REC depending on the distribution system in which the generation is located. 10 

Q36. Why is it important to understand the REC market? 11 

A36. The proposed FIT transfers the ownership of the REC from the renewable energy system owner 12 

to the utility company.  This represents the transfer of real value, and this value should be 13 

considered in setting the rate for the FIT.  The first consideration should be for the utility 14 

company.  If the rate for the FIT is less than the avoided costs + the value of the REC, then the 15 

utility company is earning a profit by engaging in the FIT.  The next consideration should be for 16 

the system owner.  If the system owner can garner a higher return on investment by simply net-17 

metering their renewable energy system, retaining the REC’s for themselves, and selling them 18 

on the open market, then participation in the FIT will be limited.   19 

Q37. Does this conclude your direct testimony? 20 

A37.   Yes it does. 21 
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Verification 1 

I, C. Eric Cotton, swear and affirm that the foregoing representations are true and accurate to the best of 2 

my personal knowledge and belief. 3 

 4 

 5 

_________________________________________________ 6 

C. Eric Cotton        7 

June 30, 2011 8 

_______________________________________________ 9 

Date:         10 
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