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[bookmark: _Toc130379321]Company background
Keepin’ You Warm LLC is interested in calculating its carbon emissions, considering the industry’s recent focus on Environmental, Social, and Governmental (ESG) metrics. As Keepin’ You Warm is a manufacturing business that provides shipping for its own goods, there are multiple emission sources that fall within the following three “scopes”: 
Scope 1 emissions are direct emissions that stem from activities owned and controlled by the company. The biggest examples of Scope 1 emissions relate to combustion (both stationary and mobile), as well as refrigeration and air conditioning equipment.
Scope 2 emissions stem from energy sources relating to the company’s consumption of purchased power (i.e., electricity, steam, cooled water, etc.).
Scope 3 emissions, otherwise known as value chain emissions, relate to all other indirect emissions stemming from activities that are not owned or controlled by the company. Some examples of value chain emissions are business travel and employee commuting. Scope 3 emissions often account for majority of a company’s emissions and are more complex to estimate.
Source: United States Environmental Protection Agency (Greenhouse Gases at EPA | US EPA)
[bookmark: _Hlk132015146]For purposes of this case study, the Company is focusing on Scope 1 emissions only, and we can assume the Company does not engage in operations that result in refrigerant emissions (allowing your engagement team to focus their attention solely on the process of handling combustion emissions).
The Company management notes their ownership of the following assets:
Three coal-powered plants that manufacture their clothing products
Two wind turbines that provide additional energy to their manufacturing and holding facilities
Two cars used by Company salesmen and management to travel to their respective territories and stakeholder meetings, respectively
Three trucks for transport of their products to the wholesale locations
Now that the Company has identified these assets, they must identify certain data points, including the amount of activity specific to each asset (measured in different units depending on the type of emissions/asset at hand). In addition, the Company will identify which Emission Factor and Global Warming Potential sources are appropriate. All these data points will be used in their calculation to estimate the total metric tons of carbon dioxide equivalents (MT CO2e) emissions related to each asset.


[bookmark: _Toc130379322]ESG assurance information
[bookmark: _Toc130379323]Part 1
For the current fiscal year, Keepin’ You Warm has hired your engagement team to provide assurance over their mobile and stationary combustion numbers to evaluate the reasonableness of the Company’s calculation and estimate. First, your team will recalculate the Company’s total emissions figure using their specific inputs. In auditing terminology, this is a recalculation procedure. In addition, your team will have to calculate its own estimate of CO2e emissions for each of the Company’s assets using KPMG-determined inputs (that is, whatever you believe is correct, regardless of what the Company has used). In auditing terminology, this is called an independent point estimate calculation, and is frequently used when testing estimates. 
The Company has provided their Stationary Combustion and Mobile Combustion data in the Emissions Data.xlsx file. The tabs with “Alteryx” in the label represent the engagement team’s altered version of the original file, with several appended columns on the left-hand site that are necessary for further analysis.
The total emissions figure is calculated as follows:
Emissions = Σ(Activity * EF * GWP * CF)
Activity: Activity used by each asset 
EF: Emission factor used to calculate asset’s greenhouse gas output (specific to fuel type)
GWP: Global Warming Potential (specific to gas type)
CF: Conversion factor used as needed to change units of activity to unit of measurement dictated by the emission factor (if applicable)
Please note that this calculation is derived from publicly available templates. It is important to understand the underlying emissions calculation, as it will become the foundation of your Alteryx workflows. To convert the activity of a Company asset that is reported in one unit to the units we ultimately want to report in (MT CO2e), you’ll need to use at least one conversion factor. Please read through the following link, which provides a great overview and understanding of how conversion factors are utilized in these calculations: Unit Conversion | NIST (begin reading at the paragraph beginning with ‘Dimensional Analysis is a technique …,’ with special emphasis on the section titled ‘Unit Conversion Process”).
There are several different types of greenhouse gases, but emissions are usually reported in CO2e. To convert activity to CO2e units, one must multiple the activity figure by the appropriate GWP. Note that for purposes of this routine, all emissions activity will be converted to CO2 rather than CH4 or N2O, and as such, all GWP values will be 1. Emission factor data has also been simplified accordingly.
Example Calculation for the Company’s stationary combustion asset ID 1 (after selecting appropriate input factors):
	Activity
	EF (per EPA)
	GWP
	CF

	186.50 short tons
	2,602 kg/short ton
	1
	.001 metric ton/kg



186.50 short tons x 2,602 kg/short ton * 1 * .001 metric ton/kg = 485.27 metric tons of total CO2 emissions
Your engagement senior has tasked you with creating Alteryx routines to achieve the following objectives:
Recalculate the Company’s total emissions for both stationary and mobile combustion using their inputs
Calculate your own independent point estimate of the total emissions for both stationary and mobile combustion with your team’s determined inputs 
Find the difference between the Company’s and the team’s calculations
We recommend you make two separate Alteryx workflows (although there is no one correct method), as follows: 
One Alteryx routine to recalculate the Company’s emissions with their inputs, showing any variances between the Company’s original totals and the recalculated amounts
A separate routine that calculates your independent point estimate with engagement team-determined inputs, showing any variances between this figure and the Company’s original totals
Set up two containers within each routine – one for stationary combustion calculations and one for mobile combustion calculations (will be almost identical)
Please appropriately name your Alteryx workflow with your name and some indication as to the routine’s objective (i.e., A_Smith Recalculation.yxmd), and save your Alteryx routines as .ymxd files for submission. It is important to utilize tool containers, annotations, and documentation features along the way to organize your routine, as well as document your thought process and routine for instructor grading.
It is important to note that these recalculation routines alone will not provide substantive audit evidence over the completeness or accuracy of the Company-provided data.
Your engagement team will use the following third-party factors in the calculation (provided): 
Emission factor (EF) and unit conversions* data: EPA, 2021
Global Warming Potential (GWP) data: Fifth Intergovernmental Panel on Climate Change (IPCC 5), sourced from Greenhouse Gas Protocol (GHG-P) 
*Hint: For purposes of the Alteryx workflows, join the “Combustion Emission Factors” and “Units Conversions” files on the “conversion factor” and “units” fields, respectively.
The Company derives most of its emission factor data from the EPA; however, it has changed some of the factors into figures they deem more suitable for their specific business use case. As such, the client EF data file varies slightly from the engagement team’s original EPA source. However, they utilize the same GWP and unit conversion data that the engagement team deems most appropriate.


[bookmark: _Toc130379324]Case study questions
1. Did your engagement team identify any variances between the Company’s emissions and your recalculated amounts? If so, identify these assets in your response by their ID number.
If so, analyze the underlying data. Which factors/inputs seem to be causing the difference?
Did your engagement team identify any variances between the Company’s emissions and your independent point estimate? If so, identify these assets in your response with their ID number.
If so, analyze the underlying data. Which factors/inputs seem to be causing the difference?
Now that these variances have been identified and their leading causes have been determined, evaluate the impact of these differences in terms of audit pervasiveness. Note that the Company’s overall materiality threshold for Scope 1 emissions is 250 MT CO2e.
[bookmark: _Toc130379325]Part 2
Now that you have analyzed the data, you are tasked with communicating these insights back to the Company. You will be required to submit a Power BI dashboard ahead of the Company’s next audit committee meeting. It is up to your discretion as to which type of visuals you will use to present the following information about the Company’s emission-producing assets:
1. Total emissions by asset 
Total emissions by fuel type
Map visualization using the asset geographic information to show total emissions by city/state
Note: Each combustion category can have its own tab of visualizations within the dashboard. Please use the Company’s total emissions figure rather than the independent total emissions amount for your visuals.
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