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I. Purpose of the analysis tool

The analysis tool was created to assess the economic and financial performance of prospective custom commercial or industrial energy-efficiency investment projects and their potential alternatives.  The tool considers both the cost-effectiveness of the investment to society at large, and its financial attractiveness to the end user considering making the investment. 

Societal cost-effectiveness analysis compares the total resource costs of the investment with the lifetime value of the marginal supply costs it avoids. Societal net benefits indicate the gain in economic welfare from the investment.   The financial performance of the efficiency investment to the invividual customer depends on the size and timing of the project’s cash flow from energy bill savings compared to debt service obligations.  The results of both analyzes are based entirely on project-specific information entered into the tool. 

II. Inputs into the analysis Tool

The majority of inputs are entered onto the first three sheets; Project Identification, Global Inputs, and Multiple Inputs. The Project info has general data on the project and a place to track changes made to the tool. The Global Inputs tab is where inputs that affect all measures are entered. The Multiple Input tab is for entering individual end-use measure information. The cells which a user may change are identified with either a yellow background or a selection dropdown. 

The inputs contained in the three main input tabs are also contained in a separate data sheet. This may then be used to fill in the necessary values in the Project Economic and Financial Analysis Tool.
A. Project Identification (OPTIONAL)

On this sheet, the user enters optional information about the project that is being done.  Information on revisions and any other notes are also entered in this tab.
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1. Project Name (cell B3)

This is the name of the project that is being done.

2. Company Name (cell B4)

This is the name of the company or organization that is doing the project.

3. Customer Sector (cell B5)

This is the general sector to which the company belongs. It is only here for general information and does not change any calculations. Examples include “Commercial” or “Industrial”.

4. Applicable Tariff (cell B6)

This is the place to enter the tariff that applies to the customer. This also does not affect any of the calculations, but is for information purposes.
5. Prepared By (cell H3)

This is the place to enter the name of the person who prepared and input the data in the sheet.

6. Date (cell H4)

This is the place to enter the date that the preparer in cell H3 prepared the sheet.

7. Verified By (cell H5)

This is the place to enter the name of the person who verified the preparer’s work. 

8. Date (cell H6)

This is the place to enter the date that the person in cell H5 verified the worksheet.

9. Version (cell H7)

This is a place to enter a version number to differentiate between different instances of the project tool.

10. Notes

This is the place to enter any general notes.

11. Revisions
The sheet must be unprotected to enter anything beneath the revisions section. This area is used for tracking the various changes that have been made to the project tool unrelated to the project-specific inputs.
B. Global Inputs

The inputs begin at cell B7. A description of each input follows a view of this section as it appears in the analysis tool. Additional “Advanced Inputs” are found in by clicking the “Hide/Show Advanced Inputs” button.
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1. Date (cell B7)

Provide the date, including day, month and year that the screening analysis is performed for the measure. It is recommended that you enter the current time if you plan on conducting multiple screenings during the same day (note that the time will only appear in the formula bar, but not in the yellow input box).

2. Custom or Comprehensive (cell B8)

Select either “Custom” or “Comprehensive” from selection box to describe the type of project. A comprehensive project would need to include more than one end use. 
3. Customer Name (cell B10)

The name of the customer considering the project. Typically, this would be the name appearing on the electric bill.

4. Account # (cell B11)

The account number appearing on the customer’s electric bill.

5. Building Type (cell B12)

Select the type that most closely describes the project building type. If the building type does not resemble any of the choices on the list, then select “Other”. This input is for information purposes only and will not affect the results.
6. Customer Rate Code (cell B14)

Choose from a list of commercial and industrial rate codes. This input determines the default average marginal rate that the customer pays for electricity. This is used in determining the customer’s electric bill savings, cashflow and payback.

7. Customer Electric Rate (cells B15 & B16)

These are the default energy and demand rates for the selected rate code. These may be overridden by entering a different rate. These should be marginal rates (i.e., reflect the cost savings that the customer would realize by reducing the last increment of usage).  Costs such as service charges that will not decrease with decreased usage should not be included. These costs are not used in the societal cost effectiveness, but are used in the customer economics.
8. Guangdong EPP Contact Name and Phone (cells B18 & B19)

The name and phone number of the representative that the customer should speak with regarding their custom project.

9. Loan Term with Market Loan (years) (cell E7)

If the customer borrows money from a commercial institution to complete the project, enter the length of the loan term in years.

10. Financing Interest Rate (cell E8)

Enter the interest rate of the market loan that the customer used to pay for the project.

11. Include CER (cell E10)

Enter 1 to count certified carbon emissions reductions (CER) via the Clean Development Mechanism (CDM). Enter 0 if not including CER in the financial analysis.

12. Customer Down Payment % of Project Cost (cell E12)

Provide the percentage of the project’s total cost that the customer will pay upfront. If they are paying for the entire project and not borrowing any money, then the value should be 100%.
13. Non-Guangdong EPP and Non-Customer Contribution (cell E15)

If there are any other incentives being used for the project, enter the amount in this cell. Only include incentives outside of the Guangdong EPP and not provided by the customer.

14. Incentive (cell E16)

Enter the incentive provided by the Guangdong EPP here.
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The “Advanced Inputs” section begins at cel A27 and can be hidden or shown by clicking the “Hide/Show Advanced Inputs” button. These inputs should not change much from project to project.
15. Weighted Average Cost of Capital (Rows 29 through 40)

Use this worksheet to calculate a weighted average cost of capital. Enter weightings on row 32 and nominal costs on row 33.
16. Real Discount Rate for Economics Analysis (cell B42)

In most cases, the default value should be used. If a company uses a different real discount rate in their economic analysis, enter it here.

17. ADB Loan Management Fee (cell E13)

This is an additional cost added to the total project costs to pay for the management of the ADB loan.
18. Energy Savings Fee (cells B50 and B51)

The energy savings fee (ESF) is a mechanism unique to the ADB revolving loan fund. Unless the project uses funds from this facility, the value should in B50 should be “N”. If the value is yes a the annual fee from B51 will be included in the customer’s cash-flow.
C. Multiple Inputs 

The Multiple Inputs tab is where individual measure characteristics are entered.  A different measure goes on each row, and the columns with yellow backgrounds are used to enter the measure characteristics. These values can be imported from the separate data sheet.

By default, measures are excluded if they are not economically cost effective. Column AJ provides a toggle to include or exclude an already-entered measure. This can be useful for examining different bundles of measures without the need to delete and reenter the inputs. To exclude a measure input a “0” in column AJ in the row for the technology to be excluded. To include it change column AJ to a “1”. 

The “Multiple Inputs” sheet is shown below in two pieces, since it is too wide to show all of it in one view on the page.
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Component Replacement and Operation & Maintenance Costs

First Year Savings Data Only for Retrofit Measures

Efficient Equipment Components/Maintenance

Measure 

# Measure Name

Further Measure Description 

(optional) Measure Life

Base case 

total cost 

(labor & 

material)

Proposed 

case total 

cost (labor & 

material)

Incremental 

Installed Cost

kWh savings 

(annual)

kW load 

reduction

Coincidence 

with System 

Summer peak 

(% of kW load 

savings)

Existing 

Equipment 

Life

Existing 

Equipment 

Age

New Baseline 

Installed Cost

Savings 

Adjustment 

(ultimate 

annual 

saved 

kWh/1st 

year kWh)

(%)

Fossil Fuel 

Savings 

Adjustment 

(ultimate 

saved 

GJoule/1st 

year GJoule)

(%)

1

YX Motor Replacement 0

                   15 

￥

55,238

￥

69,048

￥

13,810 22,167             3.17          100% 0 0

￥

0 0% 0%

2

YX Motor Early Retirement Retrofit

                   15 

￥

138,095

￥

138,095 44,333             6.33          100% 15 5

￥

110,476 100%

3

Variable Speed Drives

                   10 

￥

342,857

￥

342,857 300,000           42.86        50%

4

S11 Transformer Replacement

                   20 

￥

4,880,280

￥

5,560,140

￥

679,860 411,764           47.01        100%

5

￥

0

6

￥

0

7

￥

0

8

￥

0

9

￥

0

10

￥

0

11

￥

0

12

￥

0

13

￥

0

14

￥

0

15

￥

0

16

￥

0

17

￥

0

18

￥

0

19

￥

0

20

￥

0

Total

Total Included Measures

20                   

￥

1,174,622 778,264           99.36       
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Efficient Equipment Components/Maintenance Baseline Equipment Components/Maintenance Fossil fuel:

Non-Energy Benefits

Component 

1 Life

(years)

Component 1 

Replacement 

Cost

Component 

2 Life

(years)

Component 2 

Replacement 

Cost

Component 

1 Life

(years)

Component 1 

Replacement 

Cost

Component 

2 Life

(years)

Component 2 

Replacement 

Cost Type of Fuel

 Saved 

(GJoule/yr)

Increased 

usage 

(GJoule/yr)

Customer 

fuel cost 

(¥/GJoule)

Type of Non-Energy 

Benefit 1

Savings 

(units/year)

Type of 

units

Per-Unit 

Benefits 

(¥/unit)

Type of Non-Energy 

Benefit 2

Savings 

(units/year)

Type of 

units

Per-Unit 

Benefits 

(¥/unit)

Include 

Measure 

in Total 

Package 

(1=yes, 

0=no)

0.00

￥

0 0.00

￥

0 0.00

￥

0 0.00

￥

0

1

-               -             

￥

0 Non-Energy Benefit 1 0 0

￥

0.00 Non-Energy Benefit 2 0 0

￥

0.00 1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate

Commercial Distillate


1. Measure # (Column A) – Automatic

This is not an input. This column contains a number from 1 through 20 to identify each measure.
2. Measure Name (Column B) - Required

Enter the proposed efficient technology with a few words. Include the end uses that will be affected.
3. Further Description (Column C) - Optional

If you want to provide more details about the project – especially if it’s custom or comprehensive – then use this space to provide more information.
4. Measure Life (Column D) - Required

Enter the expected life of the measure savings in years. Some measures may consist of two components with different useful lives (e.g., a light fixture and the lamps used in the fixture). Inputs concerning timing and costs of replacing the shorter-lived components are addressed under the “Component Replacement and Operation & Maintenance Costs” area.
5. Base Case Total Cost: Labor & Materials (Column E) - Optional

This is the cost to purchase and install standard-efficiency (“the base case”) equipment that the customer would have incurred without any incentives from third-parties. Some projects may not have a base case cost if no equipment was planned for replacement.
6. Proposed Case Total Cost: Labor & Material (Column F) - Required

This is the cost to purchase and install the proposed efficient equipment.

7. Incremental Installed Cost (Column G) - Automatic

This cell is calculated by the analysis tool as the difference of the “Proposed case total cost” minus the “Base case total cost.” The value will be positive if the “Proposed case total cost” is greater than the “Base case total cost.” The value will be negative if the “Proposed case total cost” is less than the “Base case total cost.”
For new construction or replace-on-burnout this cost will be the incremental cost of the efficient equipment compared to new baseline equipment.

For retrofit of still-functioning existing equipment this input will be the full installed cost of the efficient equipment.

FIRST YEAR SAVINGS

8. kWh Savings: Annual (Column H) - Required

Enter the first year customer electric energy savings from the measure. Measure kWh savings should be input consistently with measure costs, as incremental to the new baseline or existing equipment

9. kW Load Reduction (Column I) - Required

In many cases the kW load reduction input will be the connected load savings. For example, a 20 watt CFL replacing a 60 watt incandescent would save 40 watts and this input would be 0.040 kW. In some cases the connected load may not be reduced by the efficient measure, but the number of hours that the equipment is operating is lowered. In this case kW load reduction input represents a demand reduction that is proportional to the kWh reduction, reflecting the change in diversified demand.
10. Coincidence with System Summer Peak: % of kW Load Savings (Column J) - Required

This is the percentage of the customer kW load reduction that is estimated to be coincident with the grid system summer peak.

DATA ONLY FOR RETROFIT MEASURES
These inputs are used to calculate a credit to measure cost associated with the deferral of future replacements of existing equipment with new baseline equipment.

Also, these inputs are used to reflect changes in the level of savings over the life of a retrofit measure. The existing inefficient equipment that is replaced by a retrofit measure is likely to be less efficient than new baseline equipment. So, at the time when the existing equipment would have been naturally replaced, the savings attributable to the efficiency measure decline.
11. Existing Equipment Life (Column K) - Optional

Enter the expected life of the existing equipment when it was new. The remaining life of the existing equipment is the difference between the Existing Equipment Life and the Existing Equipment Age.

12. Existing Equipment Age (Column L) - Optional

Input the existing equipment current age in years.

13. New Baseline Installed Cost (Column M) - Optional

Full installed cost of new baseline equipment. If this input is used then the efficient equipment installed cost should also be the full installed cost rather than the incremental cost.

14. Savings Adjustment and Fossil Fuel Savings Adjustment (Columns N & O) - Optional

Enter the ratio of:

(a) efficient equipment savings relative to new baseline equipment, to

(b) efficient equipment savings relative to the existing equipment

New baseline equipment is that which was expected to be installed at the end of the existing equipment's life.

For example, if the existing equipment uses 40 GJoule or kWh, the proposed efficient equipment uses 32 GJoule or kWh, and the new baseline equipment uses 34 GJoule or kWh, then this input would be:

(34-32)/(40-32) = 25%.

If the new baseline equipment is expected to have the same efficiency as the existing equipment, this input will be 100%. If the new baseline equipment is expected to have the same efficiency as the retrofit efficient equipment, this input will be 0%. 

COMPONENT REPLACEMENT AND OPERATION & MAINTENANCE COSTS

These inputs may be used to reflect the labor and material costs of either components that need to be replaced or maintenance that needs to be performed over the life of the efficient equipment. If the costs for replacement components and maintenance are the same for the efficient and baseline equipment, then this input section may be left blank.

For example, if the measure was a CFL fixture with one lamp and ballast, then over the life of the fixture, the efficient component costs would include the replacement of CFL lamps and ballasts and the baseline component costs would include the replacement of incandescent bulbs. The efficient measure inputs require only the cost for one lamp and one ballast, while the baseline measure inputs require only the cost for one incandescent lamp. The analysis tool will automatically calculate how many lamps and ballasts will be required over the life of the fixture, based on the component life inputs.
15. Efficient Equipment and Components/Maintenance (Columns P through S) – Optional

Enter the information for the new measure in this section. There is space to enter two separate components/maintenance amounts. Enter the life of the component, or the frequency for maintenance, in years. Then enter the cost of replacement, or labor for maintenance.
16. Baseline Equipment and Components/Maintenance (Columns T through W) - Optional

Enter the information in the same way as the Efficient Equipment section, but instead use the values for the base case. 

FOSSIL FUEL

Enter inputs into this section if fossil fuel is either saved or increased in usage by the installation of the efficient measure. The tool will only allow one fossil fuel impact at a time. 
17. Type of Fuel (Column X) - Optional

Choose between distillate, LPG, or natural gas.

18. Saved: GJoule/yr (Column Y) - Optional

Enter the amount of fuel saved per year by the measure (a positive value).

19. Increased Usage: GJoule/yr (Column Z) - Optional

If the measure increases fuel usage (as is the case with fuel-switching measures), enter the increase in the fuel usage per year (a positive value).

20. Customer Fuel Cost: ¥/GJoule (Column AA) - Optional

Enter the amount paid for the type of fuel. This is used in the customer’s payback calculation and is used in determining societal cost effectiveness until societal fossil fuel avoided costs are entered into the avoided cost sheet.
NON-ENERGY BENEFITS

Enter inputs into this section if the efficient measure has other significant annual savings not already counted in previous inputs. Water savings is an example of non-energy benefits that should be entered in this section. There is space for two different types of non-energy benefits per measure.

21. Type of Non-Energy Benefit (Column AB and AF) - Optional

Provide a three or four word description for the type of non-energy benefit expected for the project.

22. Savings: Units/year (Column AC and AG) - Optional

Provide the savings per year for the non-energy benefit.

23. Type of Units (Column AD and AH) - Optional

Provide the units in which to measure the non-energy benefit.

24. Per-Unit Benefits: ¥/Unit (Column AD and AG) - Optional

Provide the value of the benefit in yuan per unit. The analysis tool uses this value for calculating both societal and customer benefits.

D. Avoided Costs

The three sheets furthest to the right in the analysis tool provide assumptions used in the cost-effectiveness analysis, but generally remain the same for all projects in Guangdong. These assumptions may be updated as new or better information becomes available.
1. Avoided Costs 

The “Avoided Costs” sheet contains the electric avoided cost assumptions used in the analysis. The primary inputs for the avoided costs reside in the “Avoided Cost worksheet”. The other assumptions shown in this sheet include:

· Discount rate

· Line loss factors

· Emissions factors for CO2, SO2, and NOX
· Certified Emissions Reductions (CER) price
· Duration of CER payments
· Toggle for whether to include the CER in the analysis (linked to input in the “Global Inputs” sheet)
2. Avoided Costs Summary

This sheet provides a summary of the electric avoided costs.

3. Avoided Cost worksheet

This sheet provides the primary assumptions used to calculate the avoided costs in the previous two sheets. 

E. Customer Rate Codes

When a user selects an option from the “Customer Electric Rate Code” dropdown on the “Global Inputs” sheet, the customer rate codes are automatically assigned. These codes are stored in a table on a hidden worksheet. To update these rate codes use the following steps.

1. Unhide the “Rate codes” Worksheet

Go to the “Format” menu, click “Sheets…”, and then select the “Unhide” option. Find the “Rate codes” sheet and unhide it.
2. Modify the codes
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The user may modify the table starting at row 6.:

· The “Rate” column contains the text that will show up in the “Customer Electric Rate Code” dropdown 

· The “Description” column is an optional column that will not show up anywhere else but may be used for any extra descriptive text that the user may want to store and not show in the “Customer Electric Rate Code” dropdown.

· The “Energy (¥/kWh)” column contains the value that will be applied as the customers base load electric rate (cell B15 on the “Global Inputs” sheet)
· The “Demand (¥/kW-mnth)” column contains the value that will be applied as the customers peak load electric rate (cell B16 on the “Global Inputs” sheet)
NOTE: The values in cells C31 and D31 are updated based on the currently selected rate code. The formulas in these cells should not be touched.
III. Outputs from the analysis Tool

A. Economic Report

The analysis tool outputs of primary interest to the tool user are shown in the “Economic Report” sheet. This sheet shows key economic analysis results and electric and emissions reductions for each of the technologies and the combined total. The “Economic Report” sheet is shown below in two pieces, since it is too wide to show all of it in one view on the page:
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Economic Analysis Results  Grid Results

Meas 

# Measure Name

Net Economic 

Benefits

Benefit-

Cost 

Ratio

Present Value 

Measure 

Benefits

Present 

Value 

Measure 

Costs

Levelized 

Cost per 

kWh 

without 

CER

Levelized 

Cost per 

kWh with 

CER

Total Electric 

Benefits

Grid Annual 

kWh

Grid 

Annual 

kW

1 YX Motor Replacement

￥

102,704 8.44

￥

116,514

￥

13,810

￥

0.06

￥

0.00

￥

103,311 24,242          3.46          

2 YX Motor Early Retirement Retrofit

￥

120,510 2.07

￥

233,027

￥

112,517

￥

0.24

￥

0.19

￥

206,622 48,484          6.93          

3 Variable Speed Drives

￥

829,579 3.42

￥

1,172,437

￥

342,857

￥

0.14

￥

0.07

￥

993,757 328,084        23.43        

4 S11 Transformer Replacement ￥1,985,691 3.92 ￥2,665,551 ￥679,860 ￥0.14 ￥0.09 ￥2,420,305 450,310        51.41        

50￥0￥0￥0￥0-              -          

6 0

￥

0

￥

0

￥

0

￥

0 -                -           

7 0

￥

0

￥

0

￥

0

￥

0 -                -           

8 0

￥

0

￥

0

￥

0

￥

0 -                -           

9 0

￥

0

￥

0

￥

0

￥

0 -                -           

10 0

￥

0

￥

0

￥

0

￥

0 -                -           

11 0

￥

0

￥

0

￥

0

￥

0 -                -           

12 0

￥

0

￥

0

￥

0

￥

0 -                -           

13 0

￥

0

￥

0

￥

0

￥

0 -                -           

14 0

￥

0

￥

0

￥

0

￥

0 -                -           

15 0

￥

0

￥

0

￥

0

￥

0 -                -           

16 0

￥

0

￥

0

￥

0

￥

0 -                -           

17 0

￥

0

￥

0

￥

0

￥

0 -                -           

18 0

￥

0

￥

0

￥

0

￥

0 -                -           

19 0

￥

0

￥

0

￥

0

￥

0 -                -           

20 0

￥

0

￥

0

￥

0

￥

0 -                -           

Total Included Measures

￥

3,038,484 3.64

￥

4,187,528

￥

1,149,044

￥

0.14

￥

0.08

￥

3,723,995 851,120        85.23        
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(annual)

CDM-CER 

Present Value 

(Max 10 

years)

Customer 

Annual kWh

Customer 

Annual 

kW

Internal Rate of 

Return

Customer 

Simple 

Payback 

(years)

25,211           218            48             

￥

1,802

￥

13,202 22,167           3.17           115.3% 0.89

50,423           436            97             

￥

3,604

￥

26,405 44,333           6.33           24.0% 4.45

341,207         2,953         656           

￥

24,386

￥

178,680 300,000         42.86         63.2% 1.63

468,323         4,053         901            ￥33,471 ￥245,246 411,764         47.01         44.3% 2.41
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￥
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￥
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￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

-                 -            -           

￥

0

￥

0 -                -             IRR not applicable

885,164         7,660         1,702        

￥

63,262

￥

463,534 778,264         99.36         IRR not applicable 0.00


The first economic analysis result shown is the Present Value Net Economic Benefits (Measure benefits minus measure costs). If the Net Economic Benefits are greater than zero (Measure Benefits are greater than Measure Costs), then the proposed measure is cost-effective. For competing alternatives for the same project, promote the measure with the greatest Present Value Net Economic Benefits. The Present Value Measure Benefits include the electric benefits to the grid (based on the avoided costs), fossil fuel savings and the value of the CER. The Present Value Measure Costs include the measure installation costs, net Operation and Maintenance costs, increased fossil fuel usage, and deferred future replacement credit.

The levelized cost per kWh is shown with and without the CER. The Levelized Cost per kWh without CER includes the same costs as the Present Value Measure Costs. The Levelized Cost per kWh with CER is net of the CER value.

The Grid Annual kWh and Grid Annual kW show the annual electricity savings including the line losses to the generator.

Emissions reductions for CO2, SO2 and NOX are based on the power plant emissions reductions from the electricity savings. The estimated value of Certified Emissions Reductions (CER) under the Clean Development Mechanism (CDM) for CO2 reductions is based on the CO2 reductions shown on this same sheet and the value per metric ton shown in the “Avoided Cost” sheet. 

The Customer Annual kWh and Customer Annual kW show the annual electricity savings at the customer meter and do not include the line losses to the electric generator.

The Internal Rate of Return and Customer Simple Payback for each measure are shown assuming no loan. The total project Internal Rate of Return and Customer Simple Payback shown in cells S26 and T26 are based on the customer cash flow with a loan.

B. Cashflow

1. Cash Flow Tables

Based on the inputs from the “Global Inputs” and “Multiple Inputs” sheets, the “Cashflow Total” sheet shows the annual customer costs and savings for the project by the various categories. If the net annual cash flow is always positive, the project is producing positive cash flow. The customer’s investment is repaid when the net cumulative cash flow becomes positive. See an example below:
[image: image10.emf]Project Cashflow

Interest Rate: 7.00%

Loan Term (years): 7

Installed Cost

￥

1,174,622

Customer Down 

Payment:

￥

0

Non-Guangdong EPP 

and Non-Customer 

Contribution:

￥

0

ADB Loan Management 

Fee:

￥

58,731

Financed Cost:

￥

1,233,353

Year

Annual Payments 

(Principal & Interest)

Annual Electric 

Savings

Annual 

Fossil Fuel 

Savings/ 

(Costs)

Annual Non-

Energy Benefit 

1 Savings

Annual Non-

Energy Benefit 

2 Savings

Net O&M 

Savings/ 

(Costs)

CER Value 

of CO2 

Reductions

Net Annual 

Cashflow

Net Cumulative 

Cashflow

0

￥

0

￥

0

1

￥

-223,375

￥

522,637

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

315,078

￥

315,078

2

￥

-223,375

￥

532,199

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

324,639

￥

639,717

3

￥

-223,375

￥

554,466

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

346,906

￥

986,623

4

￥

-223,375

￥

571,100

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

363,540

￥

1,350,163

5

￥

-223,375

￥

588,233

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

380,673

￥

1,730,836

6

￥

-223,375

￥

605,880

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

398,320

￥

2,129,156

7

￥

-223,375

￥

624,056

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

416,497

￥

2,545,653

8

0

￥

642,778

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

658,593

￥

3,204,246

9

0

￥

662,061

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

677,877

￥

3,882,123

10

0

￥

681,923

￥

0

￥

0

￥

0

￥

0

￥

15,815

￥

697,739

￥

4,579,861

11

0

￥

428,326

￥

0

￥

0

￥

0

￥

0

￥

0

￥

428,326

￥

5,008,187

12

0

￥

441,175

￥

0

￥

0

￥

0

￥

0

￥

0

￥

441,175

￥

5,449,362

13

0

￥

454,411

￥

0

￥

0

￥

0

￥

0

￥

0

￥

454,411

￥

5,903,773

14

0

￥

468,043

￥

0

￥

0

￥

0

￥

0

￥

0

￥

468,043

￥

6,371,816

15

0

￥

482,084

￥

0

￥

0

￥

0

￥

0

￥

0

￥

482,084

￥

6,853,900

16

0

￥

426,122

￥

0

￥

0

￥

0

￥

0

￥

0

￥

426,122

￥

7,280,022

17

0

￥

438,906

￥

0

￥

0

￥

0

￥

0

￥

0

￥

438,906

￥

7,718,928

18

0

￥

452,073

￥

0

￥

0

￥

0

￥

0

￥

0

￥

452,073

￥

8,171,001

19

0

￥

465,635

￥

0

￥

0

￥

0

￥

0

￥

0

￥

465,635

￥

8,636,636

20

0

￥

479,604

￥

0

￥

0

￥

0

￥

0

￥

0

￥

479,604

￥

9,116,240


This table is another tool that may be used to convince the customer of the financial benefits of the project.

The cash flow tables for each separate technology are shown in separate sheets further to the right in the analysis tool (“Cashflow”, “Cashflow (2)”…”Cashflow (20)”).  These cash flow tables do not include the loan.
2. Cash Flow Graph

The “Cashflow Graph Total” sheet shows the Net Annual Cash Flow and Net Cumulative Cash Flow columns from the cash flow table for the total project in a chart. Sometimes a graph tells the story more simply than a stream of numbers in a table. Below is an example cash flow graph:

[image: image11.emf]
C. Customer Report
The customer costs, savings, incentive and internal rate of return are shown on the “Customer Report” sheet. This sheet is intended for the customer and provides a summary of the economic information relevant to the customer. All of the results shown on this sheet are based on the inputs from the “Global Inputs” and “Multiple Inputs” sheets. 

The customer Operation & Maintenance, Fossil Fuel, or Non-Energy benefits or costs are in white text in the customer report if the values are zero. The internal rate of return will be “n/a” if the sum of costs exceeds the sum of benefits and it will indicate “IRR not applicable” if there is positive cash flow. 
To print the results simply click on the print button on the Excel button bar and the customer report will print onto one page. Below is a sample customer report printout.

[image: image12.emf]
IV. Reviewing or Changing the Analysis Tool

The analysis tool sheets are protected to prevent unintended changes to non-input cells. The sheets may be unprotected by clicking on the “Tool” menu, the “Protection” submenu and then selecting “Unprotect Sheet”. 

Several sheets are hidden. These sheets may be unhidden by clicking on the “Format” menu, the “Sheet” submenu, “Unhide” and then selecting the sheet to unhide. 

V. analyzing returns

The following section contains a brief overview of the assumptions and outcomes within the project tool as related to the return on an investment in energy efficiency.

A. Economic vs. Financial Returns

Within the project tool, the return on an energy efficiency investment may be viewed from two distinct perspectives. The economic perspective shows the impact of the energy efficiency investment on the economy in general (society). The financial perspective shows the impacts of the energy efficiency investment on the finances of the customer undertaking the project.

Economic Perspective
From an economic perspective, the benefits to society from an energy-efficiency investment are derived from the avoided marginal costs of supplying the customer with the energy they would have used otherwise. The costs to society come from the capital cost of the efficiency investment, plus or minus any difference in operation and maintenance costs between the efficiency investment and what the customer would have done otherwise.  The remainder – the net societal benefits – represents the gain in economic welfare resulting from the project.  It is universally recognized as the best indicator of whether an investment is worth doing, regardless of who pays for it.  It is also the economic figure of merit of greatest interest to government and nongovernment institutions pursuing or supporting investment dedicated to the public good.  In the analysis tool, the “Economic Analysis Results” on the “Economic Report” tab is where these results are presented for the prospective efficiency investment. 

Financial or Customer Perspective
From a customer’s financial perspective, energy savings are valued at retail energy prices. Against these cash inflows count the cash outlays associated with the project. These consist of the up-front “down payment” or equity investment required, plus any ongoing costs associated with the project. The initial cash outlay is the total capital cost minus the amount to be financed through debt and any incentives or credits available from utility programs or through government tax policy.  Ongoing costs include any debt service payments, as well as net operation and maintenance costs (negative in some cases). The net cash flow from the investment is positive to the extent bill savings exceed debt service.  The greater the net cash flows, the higher the return on the customer’s investment.  The smaller the early negative cash flow from the initial investment, the more attractive the project is financially to the customer.  The “Cashflow Total” tab presents the financial perspective of a project.

B. Real vs. Nominal Values

Real vs. Nominal Dollars in Economic Analysis
When used in relation to money, the terms “nominal” and “real” indicate whether inflation is factored in or not. Nominal money values include the effects of inflation, so that the nominal cost of the same item would typically increase over time, due to inflation. Real money values assume a world without inflation, so that the real cost of the same item would typically stay the same over time.

To properly assess the economic impact of energy efficiency projects, the tool must assess the present value of the future stream of cash flow generated by the project. To get this present value, the future cash flow is “discounted” to the present day using a “discount rate” to account for the time value of money
. There are two important discount rates used for economic analysis, the real discount rate (RDR) and the nominal discount rate (NDR), which is RDR adjusted for inflation
. The tool uses real costs and benefits and the RDR for calculating the present values on the “Economic Report” tab. 

Real vs. Nominal and the Customer

The information in the tool that is geared towards the customer does not use present values, but instead shows the nominal cash flow generated by a project. In other words, the cash flow shown to the customer is adjusted for inflation
. This is because the savings that a customer will receive will always be in the year in which they occur. For example, given an inflation rate of two percent (2%) in the United States, the following table compares the real and nominal values from selling widgets with a price of $100 in 2010:

	Year
	Quantity Sold
	Real value
	Nominal Value

	2010
	1
	 $100.00 
	 $100.00 

	2011
	2
	 $200.00 
	 $204.00 

	2012
	4
	 $400.00 
	 $416.16 

	2013
	4
	 $400.00 
	 $424.48 

	2014
	5
	 $500.00 
	 $541.22 


While the widget stays the same price in real terms, the change in nominal value is due to the two percent rise in the amount of dollars it takes to buy the same basket of goods and services, including widgets. 

Another important, but subtle, concept to understand is the effect of inflation as it relates to debt. When a customer takes out a loan, he or she then pays the loan back in equal installments over the loan’s term. Given a positive rate of inflation, as time passes the payments stay the same in nominal terms and actually decrease in real terms. The customer always pays a set amount of money to service the debt, but that money will buy fewer and fewer goods and services. On the other hand, the customer will receive more money for the same amount of savings realized in future years, given that the real value of the savings stays the same. This is one reason why financing energy efficiency investments can lead to better returns. 

C. The Internal Rate of Return

An important measure used in capital is the internal rate of return (IRR)
. The IRR is a measure of the profitability of an investment and is found by calculating the discount rate at which a future stream of cash would have a present value of zero. In effect, it measures the yield (return) on an investment. In practice, when choosing between two investments with the same cost, a firm (or individual) should undertake the investment with the highest IRR.






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































� The “time value of money” is the idea that money now is more valuable than money in the future. The discount rate merely puts a figure on this concept by asking the questions; “What sort of return would you require to offset the risk of receiving $1 one year from now instead of today?”


� Under “Global Input” tab’s “Advanced Inputs” section, cell B42 allows the user to change the real discount rate for economic analysis. Additionally, the values for inflation and the nominal discount rate can be found on the “Avoided Costs” tab in cells F6 through F8. 


� If the values were not adjusted for inflation, the tool would be showing the “real” values.


� The IRR is sometimes called the discounted cash flow rate of  return (DCFROR) or just the rate of return (ROR)
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