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Welcome! The Smith College Proxy Carbon Life Cycle Cost Calculator is designed to include climate 

impacts in the evaluation of present and future costs of projects on campus. At the request of Smith’s 

Study Group on Climate Change, this Excel tool was developed as part of the implementation of a 

proxy carbon price at Smith College, building on a prior calculator created at Harvard University. 

 

This guide briefly describes the purpose of this tool, its potential applications, and provides detailed 

instruction on how to use the Life Cycle Cost Calculator Excel spreadsheet. The guide includes an 

example of evaluating retrofit options for a residential house on campus. 

 

This version of the documentation refers to Version 3.0 of the Smith LCC calculator. 

 

Reporting Back: Providing a tool that allows institutions to include carbon and larger climate 

implications into their decision-making process is the primary goal of this life cycle cost calculator. 

Ultimately, it is most important that the tool is used and its conclusions contribute to how choices 

are made. In order for us to most effectively continue the work of ensuring that carbon emissions 

hold a place in decision making, we welcome thoughts and feedback surrounding your experience 

with the tool.  

 

Once you have completed your use of the tool, we invite you to share any and all information that 

could better inform the development of the tool by emailing ssayre@smith.edu. This feedback can 

include how you applied the tool, decisions that went into its use, final copies of the analysis itself, or 

anything else you feel could contribute. 

 

Acknowledgements: Thanks to the Smith College facilities and finance staff who provided input 

during the development of this tool. The tool design draws heavily on the Harvard Lifecycle Costing 

calculator (https://green.harvard.edu/topics/green-buildings/life-cycle-costing) and the glossary 

has been adapted from their documentation. Contributors to the tool and its development at Smith 

College include Hannah Askofsky ‘21, Alex Barron, Naina Bhargava ‘23, Breanna Parker ‘18, and 

Susan Sayre. If you have feedback on this guide, please contact ssayre@smith.edu.  

https://www.smith.edu/about-smith/sustainable-smith/study-group-on-climate-change
https://green.harvard.edu/topics/green-buildings/life-cycle-costing
mailto:ssayre@smith.edu
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Life Cycle Cost Calculator  

The Smith College Life Cycle Cost Calculator is designed to assist the user in selecting among several 

project alternatives that perform the same or similar functions and differ primarily in cost and carbon 

emissions. To obtain the most accurate results, collect the best available data for a baseline or 

business as usual case alongside other scenarios being considered.1 A complete calculation would 

include the initial price, the replacement cost (and frequency), any anticipated operating costs 

including material, labor, and/or utility, and the expected lifetime of the project (ranging from 1- 60 

years). The tool can be used with either rough estimates at the beginning stages of the project or with 

more detailed data after the completion of more thorough analysis/engineering as long as data inputs 

are consistent across options. Calculations will not be as accurate if they are missing data. Small costs 

or those that are likely to be very similar across options are unlikely to change the results if omitted. 

 

The calculator consists of seven tabs that apply across alternatives (INSTRUCTIONS, Input Tables, 

Result Comparisons, Cost Breakdown Graph, Intermediate Calculations, Lists and Export) and as 

many Alternative tabs as the user wants. (The template calculator includes three alternative tabs 

labeled Baseline, Alternative A, and Alternative B). 

 

The INSTRUCTIONS tab contains a simplified set of basic instructions. Throughout the tool, cells with 

small red triangles contain documentation. This documentation can be seen by hovering over the 

triangle with your mouse. These notes contain expanded descriptions of both data entry (which 

occurs primarily on the Input Tables tab) and output. Most of the documentation focuses on standard 

operation, but the Advanced Use Cases section provides information on how to adapt the calculator 

for more complex analyses. 

Input Tables Tab  

Select the Input Tables tab to begin a project analysis. The cells are color-coded for your convenience 

with project-specific data entry cells shaded green. Cells with information that may vary by 

institution are shaded darker purple and cells with proxies that you may choose to update are shaded 

a lighter purple. The white cells will populate with calculations once the data has been entered into 

the green and purple cells, so do not enter project data here. The information in the Input Tables tab 

is organized into 5 main sections: Assumptions, Project Details, Capital Costs, Annual Input Use, and 

Year Specific Material & Labor Costs.  

                                                             
1 The default scenarios in the tool are titled “Baseline,” “Alternative A,” and “Alternative B.” The interpretation of a Baseline 
scenario depends on the context of your project. If you are using the tool to compare options for a new purchase, the 
Baseline may represent the conventional option. If applying the tool to a larger scale project like building construction, then 
the Baseline may represent a “do nothing” case in which your current input consumption is compared to alternatives.  
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Assumptions 

 
Figure 1: Assumptions Entry Section 

The Assumptions section in the top left of the Input Tables tab allows you to specify key 

assumptions. The cells shaded purple should be set at the institution level and will generally remain 

constant across projects at an institution, while the cells in green may vary by project.  

 

Accounting Method describes the convention used for addressing inflation and can be either 

Constant $ (aka Inflation-Adjusted or Real Dollars) or Nominal $. The choice affects the 

interpretation of escalation rates and of dollar values in later years.2  

 

Discount Rate is the rate of return used to determine the present value of future cash flows. If the 

accounting method is Constant Dollars, this rate should be one used with inflation adjusted dollars. 

If the accounting method is Nominal Dollars, this rate should be a nominal discount rate applied to 

costs measured in dollars for the year in which they are incurred. 

 

Study Period refers to the number of years with annual consumption of inputs. Year 1 is the "Year 

Operation Begins". All costs in years after "Year Operation Begins" + Study Period -1 are set to 0. 

 

Base Price Year is the year to which the base prices apply. Net present values are calculated based 

on this year and measured in this year's dollars. If the accounting method is Constant Dollars, all 

prices in the spreadsheet are measured in this year's dollars and net present value is discounted back 

to this year. If the accounting method is Nominal Dollars, prices identified as present value are 

measured in the base year dollars and all other prices are measured in dollars for the year incurred. 

 

Year of Investment refers to the year in which the initial investments, incentives, and net costs will 

be incurred/realized. 

 

Year Operation Begins identifies the year in which annual consumption begins. If the project has an 

expected life, this is the first year of the project's life. 

 

                                                             
2 The tool uses the Constant Dollar Method by default which you will see noted as the “Accounting Method” in the 
Assumptions Section. More details about choosing an accounting method can be found in the Appendix. 
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Carbon Price Escalation Rate measures the rate at which carbon price rises. If the accounting 

method is Constant Dollars, this rate is in addition to inflation. If the accounting method is Nominal 

Dollars, this rate should include inflation. Setting a rate of 0% with the Nominal Dollar method 

implies that the carbon price is falling relative to other input prices.  

 

Labor Escalation Rate measures the rate at which labor costs are expected to rise. If the accounting 

method is Constant Dollars, this rate is in addition to overall inflation. If the accounting method is 

Nominal Dollars, this rate should include inflation. 

  

Materials Escalation Rate measures the rate at which costs of materials are expected to rise. If the 

accounting method is Constant dollars, this rate is in addition to overall inflation. If the accounting 

method is Nominal Dollars, this rate should include inflation. 

Project Details 

 
Figure 2: Project Details Entry 

 

Information surrounding each scenario is entered in the Project Details section of the Input Tables 

tab. Details include a Project Title, an overall project description and details for each individual 

scenario. Names of each scenario can be changed to be more informative using the macro buttons to 

the right of the table. Using the macro buttons in place of manually editing the scenario titles will 

prevent connections between tabs from breaking. Names are limited to 27 characters total. 

 

Below the scenario titles is a drop-down list of project type categories. Correctly identifying the 

category will better inform our understanding of how the tool is being used if you share your 

completed analysis with us.  

 

This section of the tool allows selecting which scenario to use as the comparison alternative for each 

scenario. Many output metrics are reported as changes from the comparison alternative in the 

Results Comparison tab and the more detailed Alternative tabs. In the template, Alternative B is 

compared to Alternative A rather than to the Baseline. Pay careful attention to how alternatives are 

compared. Renaming scenarios may require updating this section.  
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Capital Costs  

 
Figure 3: Capital Costs Section 

The Initial Investment cost is entered in the capital cost section. This expense is incurred in the 

Investment Year identified in the assumptions section.3 

 

Initial Carbon Emissions can (optionally) be entered to track embodied or construction emissions, 

measured in MTCO2e. 

  

Expected Life and Replacement Cost can (optionally) be used to track regular replacement of all or 

most of an alternative. This is important if expected life and replacement costs vary across 

alternatives. To use this option, enter the replacement cost in base year dollars in the replacement 

cost row and enter the expected life. If the expected life is 6 years, the replacement cost will be 

incurred in year 6 of operation to be ready for use at the beginning of the next period. Replacement 

costs are included in the investment cost category in the cost breakdowns in the Result Comparisons 

tab and the Cost Breakdown Graph.4  

Annual Input Use 

 
Figure 4: Annual Input Use Entry 

 

                                                             
3 If investment expenses occur over several years, users can either manually adjust these expenses to a single 
present value occurring in the investment year or consult the Advanced Use Cases to enter these costs in the 
appropriate years manually. 
4 It is also appropriate to manually list replacements in the Year Specific Material Costs at their expected frequency over 
the course of your study period. Entering replacement costs in this section will not allow remaining value in the middle of 
the cycle to be calculated. Unlike entering replacement costs and expected life into the Capital Costs section, entering this 
into Year Specific Material Costs will produce results in the “Other Operating Costs” section of the results. This distinction 
should be considered if projected differences in capital and operational expenses hold weight in your decision-making 
process.  
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Expected annual consumption of inputs is entered in the Annual Input Use section. The tool is 
preloaded with an assortment of inputs along with their designated units, prices, escalation rates, 
GHG content, and GHG content change rate. Note that the interpretation of the input specific 
escalation rates depends on the Accounting Method. 
 
Input names and/or rates can be modified to fit your institutional needs.5 Most inputs, prices, and 
rates should remain constant at an institution across projects, although they may change over time. 
Apply the School Specific format to these cells if customized by your institution so individual users 
will know not to update these cells. The green placeholder rows can be used to add new inputs that 
are used in fixed amounts in each year. If your project involves consumption of inputs at varying rates 
over time, see Advanced Use Cases. 

Year Specific Material & Labor Costs 

 
Figure 5: Year-Specific Costs 

 

Any one-off or irregularly occurring costs relevant to each scenario may be entered in either the Year 

Specific Material or Labor Costs sections. Costs can be entered in a Calendar Year or a Project Life 

Year but not both. Costs in the Year Specific Material Costs section will be subject to the Materials 

Escalation Rate while costs entered in the Year Specific Labor Section will be subject to the Labor 

Escalation Rate.  

Results Comparisons Tab 

The Results Comparisons tab collects key outputs for each alternative in a single sheet to facilitate 

comparison. Definitions of result metrics are included in the Glossary. 
 

                                                             
5 This version of the tool allows you to adjust the price of an input as well as the Base Price Year to accommodate as recent 
data as is available for any input. Base Price Years do not need to remain identical across inputs.  
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Figure 6: Result Comparison Example 

 

Cost Breakdown Graph Tab 

 

 
Figure 7: Example Cost Breakdown Graph 
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The Cost Breakdown Graph tab contains a bar chart of Total Present Value of Lifecycle Costs graph 

that illustrates the initial investment, the annual operating cost, and the proxy carbon cost in net 

present value. 

Alternative Tabs  

Each scenario has its own Alternative tab whose name will match the scenario name from the Input 

Tables tab. Cost calculations are performed in these tabs, which pull information from the remaining 

tabs in the workbook and feed into the results tabs.  

 

The summary table displayed at the top of each Alternative Tab provides detailed results for this 

scenario as well as a visualization of the scenario’s cumulative present value of savings relative to a 

selected alternative. The sheet is formatted to print only this section of the tab by default. Output 

metrics provided by the Alternative Tab are defined in the Glossary.  
 

 
Figure 8: Alternative Summary 

 

The graph on the right of these tabs illustrates the accumulated savings for this alternative relative 

to the alternative it is compared to, both with and without carbon costs. The Discounted Payback 

Period is the time at which the alternative’s savings become positive. The NPV of the project over its 

lifetime is the height of the line at the far-right edge of the graph.  

 

The appearance of this section will vary depending on whether an alternative is compared to itself 

or to a different alternative. In the template calculator, the Baseline alternative is compared to itself 

so the summary information is relatively sparse. Alternatives A and B are compared to Baseline and 

Alternative A respectively. 

 

The LCC calculator only evaluates specific financial and carbon differences among alternatives. In 

many cases, different alternatives may have other variations that could influence decisions. Any 
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additional important considerations or recommendations should be entered in the green cells below 

the graphs. 

 

Below the summary information, the tab for each alternative contains detailed computations of 

annual utility and carbon costs. These calculations are derived from assumptions entered elsewhere 

in the spreadsheet and should not usually be altered. (See Advanced Use Cases for information about 

how these calculations operate and can be changed if necessary). 

Advanced Use Cases  

In its usual operation, the LCC tool imposes restrictions on how inputs and costs change over time. 

The spreadsheet assumes that all prices escalate at a constant (but potentially input-specific) rate. 

Moreover, it assumes that inputs are used in constant amounts every year and that input-specific 

carbon emission rates are either constant or change over time at a constant rate. Using these 

assumptions allows straightforward data entry and facilitates relatively fast analysis for most 

projects. However, in many real-world scenarios, these assumptions are not appropriate. For 

instance, users may wish to consider the implications of a specific carbon pricing proposal that would 

lead to a different time path for carbon prices or to assess the impacts of planned changes in campus 

infrastructure that would alter emission factors at some specific point in the future. The spreadsheet 

is designed to facilitate many such calculations through manual editing of cells in the Intermediate 

Calculations tab or the individual Alternative tabs. 

Intermediate Calculations Tab 

The Intermediate Calculations tab uses the information from the Input Tables tab to compute year 

specific prices for the annual inputs, labor, materials and carbon as well as year specific carbon 

emission rates. All calculations in the Alternative tabs are linked to this tab so changing values on 

this sheet will update all alternatives.  

 

Note that editing this sheet by hand will break the connection with the Input Tables tab and 

future changes in the Input Tables tab related to these calculations will no longer work. We 

advise deleting the related numbers on the Input Tables tab and including a note indicating 

that prices/emission factors for this input are entered in the Intermediate Calculations tab.  

Alternative Tabs 

In some cases, alternatives may use annual inputs in non-constant amounts over the life of the project 

or incur other costs that do not fit neatly into the standard input tables categories. In these cases, 

input use or costs can be edited manually on the alternative tabs. The schematic below illustrates the 

flow of formulas through the alternative tab. As above, editing alternative sheets by hand will 

break the connection with the Input Tables tab and future changes in the Input Tables tab 

related to these calculations will no longer work. We advise deleting the related numbers on 

the Input Tables tab and including a note indicating that values were hand entered on the 

Alternative tab. 
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Figure 9: Schematic Layout of An Alternative Tab 

Example: Dorm Retrofit  

This dorm retrofit pilot project illustrates use of the Smith College Proxy Carbon Life Cycle Cost 

Calculator to analyze three scenarios. This example includes initial construction materials, initial 

labor costs, and annual energy costs for each option.  

1) Baseline: In this example, the baseline is set as a “do nothing” approach, so the scenario has 

no initial investments and only represents the cost of continuing to steam heat the building 

for the 20-year study period.  

2) Sealing: Initial investments include the construction materials and labor costs to seal the 

building’s windows, doors, and other gaps which leads to a reduction in annual steam heating 

demands.  

3) Sealing plus Insulation: Initial investments include the construction materials and labor costs 

to seal the building’s windows, doors, and other gaps as well as install insulation. This 

scenario further reduces annual steam heating demands.  

The data for the proxy carbon life cycle cost calculation was collected and then entered into the Input 

Tables tab. 

 

Note: the numbers used here are illustrative only.  
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Figure 10: Data entry for retrofit example 

 

Note that there are many empty cells for inputs like electricity and water/sewer that undoubtedly 

will still be used in a residential building. These were excluded because their use is likely to be similar 

across scenarios. Since the building is not air-conditioned, chilled water was not included. 

 

 
Figure 11: Example summary for baseline alternative 

 

In this example, the Baseline scenario displays the costs and emissions associated with heating the 

building with no additional renovations. The height of the green and blue lines at the right of the 
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diagram correspond to the accumulated present value of costs shown in the table ($132,857 in direct 

expenses or $206,175 including both direct expenses and proxy carbon costs). 

 

 
Figure 12: Example Alternative Summary 

 

The retrofit option to air-seal the windows, doors, and other parts of the building envelope would 

reduce the annual consumption of steam to 537 MMBtu, reduce annual input costs by $1,282, and 

reduce annual carbon emissions by 7.66 MTCO2e. Selecting this option would save $20,167 over a 

20-year period not including the proxy carbon cost. When the proxy cost is added, savings rise to 

$32,443. The discounted payback period without the proxy carbon price is 1.6 years, well within 

payback targets for most institutions. The proxy charge reduces the discounted payback period to 

about 1 year. This option clearly makes financial sense, even without considering carbon costs. As a 

result, we see that the Break-even Carbon Price is negative, indicating that this alternative would 

reduce both carbon and costs. 
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Figure 13: Second Example Alternative Summary 

  

The second retrofit option is a much deeper retrofit that will result in greater energy savings over 

time, but a higher initial cost. To seal the building and to insulate the walls would reduce the annual 

consumption of steam to 428 MMBtu, reduce annual costs relative to the baseline by $2,577, and 

reduce carbon emissions by 15.38 MTCO2e. Sealing the building and insulating the walls has an 

estimated initial cost of about $13,570. Selecting this option would save $31,306 over a 20-year 

period without considering carbon costs. The savings rise to $55,973 when proxy carbon costs are 

included. The discounted payback without the proxy carbon price is just over 5 years, i.e. just outside 

a 5-year payback metric. Applying the proxy carbon price reduces the discounted payback period to 

less than 4 years, making the difference relevant for an institution that uses a 5-year payback metric. 

Again, over a 20-year lifetime, the alternative would allow the institution to save both carbon and 

costs. 

 

By returning to the Input Tables tab and changing the comparison alternative for the air sealing plus 

insulation option, we generate a variation on the summary information for this alternative that tells 

us the incremental impact of adding insulation. 
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Figure 14: Example of changing the comparison alternative 

  

In this version, the title of the graph and the label on the NPV calculation reflect the change in 

comparison alternative. We see that the incremental investment also makes financial sense with or 

without considering carbon costs, although the payback period for adding the insulation is longer (~ 

9.5 years without carbon costs and just over 6 years with carbon costs). 
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Figure 15: Example Cost Comparison Graph 

The cost comparison graph indicates that both retrofit options to seal the floors and insulate the 

windows have a total cost of ownership over a 20-year period that is less than the baseline because 

the savings in steam heat outweigh the upfront retrofit costs. The cost breakdown graph illustrates 

the 20-year total cost of ownership for each of the three options.  
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Glossary  

Accounting Method describes the convention used for addressing inflation: Constant Dollars (aka 

Inflation-Adjusted or Real Dollars) or Nominal Dollars. The choice affects the interpretation of 

escalation rates and of dollar values in later years. 

 

Adjusted Internal Rate of Return is similar to the First-Year Return on Investment, except that it 

accounts for all years of the study period instead of only the first year. It examines the net escalated 

but undiscounted cash flows resulting from comparing this scenario to its comparison alternative.  

 

As this measure compares the undiscounted cash flow, it is identifies the Discount Rate at which an 

option is revenue neutral compared to its comparison alternative If a scenario’s IRR is equal to the 

discount rate, the NPV would equal $0. If the IRR is higher than the Discount Rate, then the project is 

NPV positive (i.e. it “earns” more money over its lifetime compared to an investment earning the 

discount rate each year). If the IRR is less than the Discount Rate, then the project is NPV negative 

(i.e. it “earns” less money over its lifetime compared to an investment earning the discount rate each 

year). 

  

Annual Input Use refers to the consumption of any input used in constant amounts each year. 

  

Annualized Cost of Ownership gives the annual payment required to spread the total present value 

cost of ownership evenly over time. If using the constant dollar method, the stream of payments 

would rise at the rate of inflation as all costs are measured in inflation adjusted dollars. If using the 

nominal dollar method, the stream of payments would remain constant in nominal terms. Due to this 

difference in interpretation, the annualized cost of ownership will generally be higher using the 

nominal dollar method than it will be using the constant dollar method. 

  

Average Annual GHG Emissions (MTCO2e) divides the total lifetime carbon emissions by the 

project life years. Embodied carbon emissions during construction are spread across all project life 

years. 

 

Average Annual GHG Savings (MTCO2e) reports the reduction in emissions from this alternative 

relative to the selected comparison alternative. It is computed by dividing the total lifetime carbon 

reduction by the project life years.  

  

Base Price Year is the year to which the base prices apply. Net present values are calculated based 

on this year and measured in this year's dollars. If the accounting method is Constant Dollars, all 

prices in the spreadsheet are measured in this year's dollars and net present value is discounted back 

to this year. If the accounting method is Nominal Dollars, prices identified as present value are 

measured in the base year dollars and all other prices are measured in dollars for the year incurred. 

  

Break-even Carbon Price is the price on carbon that would make an alternative have NPV = $0. The 

calculation assumes that the identified price will rise at the Carbon Price Escalation Rate set in the 
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Input Tables tab. Alternatives that have positive NPV will have a negative break-even carbon price, 

while alternatives with a negative NPV will have a positive break-even carbon price. 

 

Carbon Price Escalation Rate measures the rate at which carbon price rises. If the accounting 

method is in constant dollars, this rate is in addition to inflation. If the accounting method is in 

Nominal Dollars, this rate should include inflation. Setting a rate of 0% with the Nominal dollar 

method implies that the carbon price is falling relative to other input prices.  

  

Discounted Payback Period (years): This metric is similar to the Simple Payback Period in that it 

describes the amount of time it would take in years for the savings from a scenario to pay for the 

investment compared to the comparison alternative. Unlike the Simple Payback Period, it factors in 

escalation and the discounted value of each option. This is generally viewed as a more accurate 

representation of the length of time a project will become cost-neutral than the Simple Payback 

Period. 

  

For projects that include a Baseline and an Alternate case with ongoing year specific material or labor 

expenses, there may not be a single period in which the project becomes cost neutral, since material 

or labor expenses in later years may cause the Alternate to become NPV negative more often than 

once. If this is the case, the discounted payback period is imputed as occurring part way through the 

last year in which the project has a negative accumulated NPV. 

  

Discount Rate is the rate of return used to determine the present value of future cash flows. If the 

accounting method is Constant Dollars, this rate should be one used with inflation-adjusted dollars. 

If the accounting method is Nominal Dollars, this rate should be a nominal discount rate applied to 

costs measured in dollars for the year in which they are incurred. 

  

Escalation Rate: If the accounting method is Constant Dollars, the escalation rate is in addition to 

inflation. In this case, negative rates indicate an input's cost is expected to rise slower than overall 

inflation and a positive rate indicates an input's costs are expected to rise faster than overall inflation. 

If the accounting method is Nominal Dollars, this rate should include inflation. 

 

Expected Life refers to the different expected lifetimes alternatives may have. It only affects the 

calculations if a Replacement Cost is also entered. 

  

First Year GHG Savings is the difference between a scenario’s emissions and that of its comparison 

stemming from annual input use. It is measured in Metric Tons of Carbon Dioxide Equivalent 

(MTCO2e). 

  

First Year Annual Input Cost Savings refers to the sum of the costs of each of the annual inputs 

consumed by the comparison alternative minus the sum of the costs of each input consumed by this 

alternative in the first year only. Initial capital costs and year specific material and labor costs are 

not included in this metric.  
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First Year Return on Investment (%): The ratio of the first-year savings divided by the difference 

in costs between the scenario and its comparison alternative. This is the inverse of the Simple 

Payback Period. All prices are assumed constant, and maintenance, repair, and replacement material 

costs not included in the initial investment are not considered. 

 

GHG Content refers to the emissions, MTCO2e per unit, produced by the input use. 

 

GHG Change Rate refers to the percentage change in carbon intensity each year. A negative rate 

indicates decarbonization. 

  

Initial Carbon Emissions refers to the embodied carbon, measured in MTCO2e, associated with each 

alternative.  

  

Initial Investment refers to the amount of money required to begin the project. This expenditure 

occurs in the Investment Year identified in the assumptions section. 

  

Labor Escalation Rate measures the rate at which labor costs are expected to rise. If the accounting 

method is Constant dollars, this rate is in addition to inflation. If the accounting method is Nominal 

dollars, this rate should include inflation. 

  

Materials Escalation Rate measures the rate at which costs of materials are expected to rise. If the 

accounting method is Constant dollars, this rate is in addition to overall inflation. If the accounting 

method is Nominal dollars, this rate should include inflation. 

  

MTCO2e stands for Metric Tons of Carbon Dioxide Equivalent, which is used to convert emissions of 

different greenhouse gases to a common scale. Be careful not to confuse metric tons with US or short 

tons. 

 

NPV Relative to XXXX is the total savings, in present dollars, for this option as compared to the stated 

comparison alternative. If this is positive, this is less expensive to own than the comparison 

alternative. If this is negative, this option is more expensive to own than the comparison alternative. 

 

Project Lifetime Emissions (MTCO2e) captures total emissions produced over the study period for 

each scenario.  

 

Project Lifetime Emissions Reduction (MTCO2e) captures total emissions avoided in comparison 

to the chosen scenario over the study period for each scenario.  

 

Relative Investment refers to the difference between initial investment under chosen alternative 

and initial investment in the comparison alternative. It ignores embodied carbon costs and any 

investment or replacement costs in later years. 

 

https://www.epa.gov/sites/default/files/2014-12/documents/ghgcalculatorhelp.pdf
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Replacement Cost refers to the cost of replacing the alternative after its expected life is over. If 

expected life is entered, replacement cost should be as well. 

  

Simple Payback Period (Years): This metric examines only initial year costs and savings, and 

determines how long in years it would take for the initial investment to be repaid from annual input 

use savings. It assumes all prices would hold constant (i.e. there is no escalation of rates or 

discounting to present value). Maintenance, repair, and replacement material costs not included 

in the initial investment are also not considered. 

  

Study Period refers to the number of years with annual consumption of inputs. Year 1 is the "Year 

Operation Begins". All costs in years after "Year Operation Begins" + Study Period -1 are set to 0. 

 

Total PV Cost of Ownership measures the life cycle cost of a scenario, escalated and discounted as 

appropriate. This includes the utility, material, labor, maintenance costs along with the initial 

investment, and proxy carbon costs, which are escalated and discounted, as appropriate. This is a 

single number that captures the total costs to the institution of selecting this option. 

 

Year of Investment refers to the year in which the initial investments, incentives, and net costs will 

be incurred/realized. 

 

Year Operation Begins identifies the year in which annual consumption begins. If the project has an 

expected life, this is the first year of the project's life. 

  

Year Specific Material Costs & Year Specific Labor Costs refer to one-off costs incurred at various 

points in the project life. Costs can be entered based on either calendar year or project life year, but 

not both. 

Appendix: Treatment of Inflation, Escalation, and Discounting  

Because it involves expenses over time, the LCC calculator needs to take discounting, escalation and 

inflation into account. Their treatment is interconnected. This appendix provides a brief overview of 

the issues involved. 

Inflation 

Over the 20+ year life cycle of a typical project, prices are expected to rise due to inflation. There are 

two approaches to address inflation: 

 

1. Net out the effects of inflation before conducting analysis. This is the approach used at Smith 

College and the default option in the calculator. If this approach is adopted, every price in the 

spreadsheet is measured in constant dollars (or what economists call “real dollars”). In the 

upper left of the Input Data tab, this is the year identified as the base year for prices. In the 

remainder of this document, this is called the constant dollar method. 
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2. Have all the prices in the spreadsheet include anticipated inflation and account for the impact 

of rising prices when calculating net present values. If this approach is adopted, every price 

in the spreadsheet is measured in nominal dollars. In this case, discount and escalation rates 

need to take into account that prices are expected to rise. The spreadsheet calculates a net 

present value, which will be measured in dollars corresponding to the year identified as the 

Base Year in the upper left of the Input Data tab. In the remainder of this document, this is 

called the nominal dollar method. 

Escalation 

As noted above, prices are expected to rise over time due to inflation. However, not all prices are 

likely to rise at the same rate. As a result, the spreadsheet includes independent escalation rates for 

each of the inputs used in the spreadsheet and for the carbon price. The interpretation of these rates 

depends on which inflation method is used. 

 

If using the constant dollar method, the input specific escalation rates measure inflation-adjusted 

escalation rates. Since this is the method used at Smith College, the comments within the spreadsheet 

reflect this method. If all inputs are expected to rise at exactly the overall rate of inflation, then the 

escalation rates in the spreadsheet would all be zero. Inputs whose prices are expected to rise faster 

than overall inflation will have positive escalation rates and inputs whose prices are expected to rise 

slower than overall inflation will have negative escalation rates. The nominal and inflation adjusted 

escalation rates are closely related; as a rule of thumb, we can convert between them using the 

approximate relationship: 

 

Constant Dollar Escalation Rate ≅ Nominal Dollar Escalation Rate - Overall Inflation Rate 

 

If using the nominal dollar method, the input specific escalation rates are standard nominal 

escalation rates 

Carbon price escalation 

Just as the interpretation of the input specific escalation rates depends on the method used, the 

carbon price escalation rate is also interpreted differently under the two methods. If using the 

constant dollar method, the carbon price escalation rate is inflation-adjusted. For instance, at Smith 

College, the proxy price of carbon rises at 2.5% per year in addition to inflation. In this method, 

setting the proxy price escalation to 0% would increase the carbon price at exactly the rate of 

inflation. 

 

If using the nominal dollar method, the escalation rate should incorporate both anticipated inflation 

and any desired increase in the carbon cost over time. Note that setting the carbon price escalation 

rate equal to 0 when using the nominal dollar method holds the carbon price constant in nominal 

dollars and erodes the impact of the carbon price over time. If all other costs continue to rise with 

inflation and carbon costs remain constant, by the end of the project life, the carbon costs will be 

much smaller relative to other costs. 
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Discounting 

In comparing expenses over time, we compute a net present value, which places lower weight on 

expenses in the future relative to expenses today. We do this for two reasons: 

 

1. To reflect the impact of inflation if using the nominal dollar budgeting method. Essentially, 

spending $200 five years from now will be less costly than spending $200 now because the 

$200 five years from now will not be worth as much due to the impact of inflation. 

2. To capture what economists call the opportunity cost of capital. This captures the idea that 

money invested in carbon reduction projects like fuel switching or energy efficiency cannot 

be used elsewhere. Depending on the institution and project, the opportunity cost of capital 

might reflect the anticipated return on other investments in campus infrastructure, the 

anticipated return on funds invested in the institution’s endowment, or the cost of borrowing 

to finance capital expenditures. 

 

As with escalation rates, the discount rate should be consistent with the budgeting method an 

institution is using in its LCC calculator. 

 

Institutions using the nominal dollar method should choose a discount rate based on the nominal 

cost of capital; that is, the discount rate should reflect the return on the endowment or other projects 

on campus using cash flows that have not been adjusted for inflation or using the actual interest rate 

on borrowing funds. 

 

Institutions using the constant dollar method should choose a discount rate based on the constant 

dollar (or real) cost of capital; this is, the discount rate should reflect the return on the endowment 

or other projects on campus using cash flows that have been adjusted for inflation or using an 

inflation-adjusted interest rate on borrowed funds. 

 

Note that the discount rate is likely to vary by institution because different institutions face different 

opportunity costs of capital. 

Which approach should we use? 

As long as a single approach is used consistently throughout an analysis, either approach is correct. 

With careful matching of the rates, the two methods will give the same comparisons between 

alternatives. Most institutions have a convention already in use for capital budgeting decisions. Our 

strong recommendation is to continue using whatever method is in common use at your institution 

now. 

 

If you do not have a preference, we recommend using the constant dollar method. Since the prices 

are adjusted for inflation, all prices in the spreadsheet will be measured in a unit that users are 

familiar with: today’s dollars. 
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