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Abstract:

This project streamlines cost estimation by integrating the Power
Platform tools of Power Query, Power Bl, and Power Automate

to optimize data modeling, visualization, and reporting. Using a
standardized Excel format, Power Query transforms and appends cost
data for consistent analysis. Power Bl then generates dynamic,
customizable visualizations that reflect real-time changes based on user-
selected criteria. Finally, Power Automate delivers automated updates
and alerts, enabling faster decision-making and continuous insights
without requiring advanced coding skills. To make the experience
engaging, the team introduces a playful twist: users build a superhero
with selectable traits, gear, and locations that each influence the cost
model. As selections change, visualizations and total costs update
instantly, offering a fun yet functional way to explore budgeting
scenarios. This approach not only enhances accuracy and transparency
but also encourages user interaction and creativity, making cost
estimation more accessible and enjoyable for technical and non-
technical audiences alike.
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Introduction

Cost estimators are consistently challenged by fragmented data sources, manual processing, and
static reporting methods. These challenges hinder an estimator ability to Excel by limiting consistency,
transparency, and responsiveness to change. As programs continue to grow in complexity, cost models
must also adapt. Models will require more frequent updates which could lead to risks related to version
control, weak data governance, or delayed error detection using traditional spreadsheet methods. The
Microsoft Power Platform provides a low code environment capable of addressing these challenges, and
more, by enabling standardized data transformation, structured dynamic modeling, and automated
workflows. When these tools are correctly applied, they shift cost estimation from a spread-sheet driven
result to an interactive, decision support report.

Low-code and automation platforms can be combined into a cohesive cost estimation framework
to improve accuracy, usability, and efficiency. A hypothetical cost model will illustrate how variable user
input can be explored to dynamically influence cost outcomes while preserving cost logic and
traceability. The analysis of this cost model focuses on the technical design, data flow, and automation
logic that enable real-time updates and standardized reporting. The integration of Power Platform to this
cost model is intended to show a scalable approach for modernizing cost estimation processes using low-
code analytical tools.

Challenges in Cost Estimation

There are essential steps throughout the process of cost estimation that must be taken to ensure
all data is structured and organized in a coherent manner, but there are places that can be improved to
optimize productivity of a cost estimator. The main challenges faced now are inconsistent data formats,
data silos, lack of standardization, lack of dynamic updates, and inadequate visualization tools to name a
few. A major step of cost estimating is developing the work breakdown structure (WBS) and establishing
the scope using technical documents, ground rules, and assumptions. Creating these structures and
documents can have challenges in the data collection portion because an estimator can plan and assume
there are cost drivers, but not have clean data to support this cost driver. Therefore, it is essential to
know the types of data attainable in creating an estimate.

Tying together data types and the data formatting, the cost estimating step after creating the
WABS is collecting and analyzing the data. As an estimator, best practice is to use multiple data sources,
each with an abundant amount of data. The way in which data is received, both file type and data
structure, can significantly bottleneck the cost estimating process. Once the data is collected in a
centralized location, standardizing each data source without VBA or complex formulas can be extremely
challenging. If the organization of files is spread across multiple sources, have no standardization across
data, require static updates, and more, then the data will have to go through extra transformation and
cleansing processes. Often, cost estimators will run into the issue of having repetitive reporting and
update cycles, this will hinder the efficiency of identifying the best estimation methods to use by having
to overhaul the data to become unified. It is an essential piece of cost estimation to have clean and
legible data to bring into the estimate because estimators often rely on repetitive manual steps.
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A critical yet challenging aspect of cost estimation is presenting data through clear, effective
visualizations. The prevailing approach relies on manually creating static charts from Excel, a method
that proves adequate for small datasets but becomes increasingly problematic as data volume and
complexity grow. When graphing sizable datasets from multiple sources, chart manipulation becomes
tedious with limited variation from Excel's standard templates, and client-specific presentation
requirements often exceed Excel's native capabilities. Large data volumes frequently produce
unorganized, cluttered, or indecipherable visuals even when significant formatting effort is applied. The
static nature of this approach creates significant bottlenecks: users must manually enter new data and
external calculations, rebuild charts with each data update, and export static visuals rather than
maintaining dynamic, automatically updating dashboards. This labor-intensive process prevents real-
time updates, forcing estimators to rebuild visualizations repeatedly instead of maintaining living visuals
that automatically reflect current information.

For final stakeholder briefings and presentations, these visualization challenges compound
further. Estimators face two problematic options in creating visuals within Excel and manually transport
them to presentation software, or outsourcing visualization development to IT departments or external
experts. The first option consumes excessive estimator time on chart formatting and manual transfers
rather than analytical work. The second option introduces additional coordination touchpoints, potential
communication gaps, and delays that can result in visuals that fail to tell the most compelling story or
accurately reflect the estimate's key insights. Without integrated tools that bridge the gap between data
updates and professional visualizations, cost estimators remain siloed in reactive, manual cycles that
hinder efficient communication of estimate findings. These inefficiencies in data visualization and
presentation highlight critical gaps in traditional workflows that integrated low-code platforms are
uniquely positioned to address.

Throughout the cost estimation process, as new data arrives and changes occur, updates must
be manually implemented across multiple locations within the model. Excel provides built-in
mechanisms such as formula recalculation, pivot table refreshes, and lookup reference updates, but each
change requires manual intervention at every affected location rather than propagating automatically.
When a single data point changes, estimators must manually update calculations across multiple
worksheets, refresh dependent pivot tables, rebuild affected charts, and revise presentation materials to
maintain consistency. This fragmented, multi-step process is detail-oriented, time-intensive, and difficult
to replicate reliably. Without integrated low-code tools that enable dynamic, real-time updates across
the entire model, estimators must invest significant time and attention ensuring every component
reflects the latest information accurately, creating ongoing maintenance burdens that divert focus from
analytical work.

Low-Code Platforms: Capabilities Overview

Fundamental steps in the cost estimating process include data collection and normalization,
developing and presenting results to stakeholders, and updating estimates to reflect actual costs and
program changes. All these steps can take advantage of low-code and automation platforms which
streamline data preparation, support interactive analysis, and improve the clarity and consistency of
reporting. These tools are not intended to replace traditional cost estimating methods, but to
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complement them by improving efficiency, strengthening traceability, and enhancing the overall quality
of the estimate. The practical capabilities of low-code platforms become especially clear when explained
how it can be incorporated into the cost estimating process beginning with data collection and
normalization.

Data is extremely pivotal to the quality of a cost estimate. It is the building blocks that determine
the accuracy and credibility of the project. Today, data appears through various sources and often in
varying structures. Too much variability makes data difficult to work with and understand. That is why
the ability to clean, restructure and normalize data is important to ensure that the information feeding
the estimate is consistent, comparable, and analytically sound. Low-code platforms give the ability to
undergo the ETL process (Extract-Transform-Load) which is essential for preparing data for any use. The
extract step of the process is essentially the data collection step of cost estimating. Modern platforms
allow users to connect to several different sources such as Excel, csv, pdf, and SQL servers. All of which
are very commonly used to host authoritative data for cost estimates. Once a connection to the data
source has been established, low-code platforms allow users to perform both simple and complex
transformations that clean and restructure the data. Cleaning data is important because it improves the
overall quality and performance of the estimate. It includes filtering and removing unwanted rows and
columns and standardizing outputs. Restructuring is what ensures the data is in a format that allows any
kind of analysis to be conducted correctly. This step includes grouping, pivoting, appending, and merging
the data. Once the necessary transformations have been applied, low-code platforms load the data into
a consistent and usable structure, allowing it to be incorporated directly into the estimating process. This
creates a reliable foundation on which subsequent analysis and reporting can be built.

Though it occurs near the end of the cost estimating process, reporting and presenting findings
to stakeholders remains a fundamental step. Doing so effectively ensures that decisionmakers receive
clear, credible information that supports reliable business decisions. Traditional methods of creating slide
decks and presentations are still as effective as they have always been, but low-code platforms enhance
this stage by enabling more dynamic and interactive ways to communicate results. These platforms are
already equipped with several built-in charts and visuals to choose from including but not limited to bar
charts, waterfall charts, pie charts and line charts. The real value lies not in the number of options, but in
how these visuals respond to user interaction. Low-code reporting tools are designed to be clicked,
hovered, filtered, highlighted, drilled down, and drilled through, allowing users to explore the data in a
more personalized and informative way. There is no longer a need to create multiple of the same chart
with different scenarios, but just one that changes based on user input. On top of the interactive
features, conditional formatting allows for more customization on the charts. One can highlight items
that are above or below benchmarks for example or make vendors a certain color to make them easier
to find. Low-code reporting and visualization tools simply help locate the data in an efficient way.

In most cases, cost estimates are not a one-time thing. They often require updates and rework to
reflect actual costs and real-time data. In a world where data is constantly and rapidly changing,
automation platforms make it easier to update and inform reports. Every automation process is built
from two fundamental components: a trigger that starts the flow and the actions that carry out the
work. A trigger can range from anything from when an email is sent, to a schedule date and time, to
even when a file is created in a folder. Automation platforms enable users to choose from several
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different triggers making it easy to fit any unique use case. Once a trigger has been chosen, users can
perform a wide range of tasks like creating files, sending notifications, updating tables, and refreshing
reports. These actions align closely with many recurring tasks in the cost estimating process, making
them strong candidates for automation. For example, a user can create an automated process that
updates cost estimate data sources with the new tables every time they are sent via email and refreshing
a report to reflect those updates. Another example is sending notifications to stakeholders when updates
have been created informing them of any changes or thresholds that might have been reached or
compromised. The opportunities are abundant and are only limited to the creativity of the user. Not
every process needs to be automated, but when a task is recurring and/or repetitive, automatons
platforms ensure the task gets completed and allows users to save time efficiently.

Taken together, these capabilities illustrate how low-code and automation platforms can
meaningfully elevate the quality and efficiency of the cost estimating process. It is important to
emphasize that the goal is not to alter or modify the process, but to optimize and improve many of the
workflows around it. Tasks that see a huge benefit from low-code platforms include but are not limited
to, data collection, data normalization, data reporting, and data maintenance. Low-code platforms don’t
replace the cost estimating process but rather they aid in the development, maintenance, and quality of
the estimate.

Methodology: Building a Low-Code Cost Estimate

The methodology presents the development of a comprehensive digital cost estimation system
that integrates Power Platform tools to create a dynamic, end-to-end solution. The system addresses
three fundamental requirements: accommodating diverse data structures from multiple sources,
enabling automated data flow from collection through presentation, and providing real-time updates
throughout the model lifecycle. Unlike traditional Excel-based approaches where cost estimates exist as
static snapshots requiring manual rebuilds with each change, this solution establishes a living cost model
where data updates propagate automatically across all components. The framework maintains standard
cost estimating practices for WBS development, cost analysis, and estimate documentation while
fundamentally transforming how data moves through the system and how results are communicated to
stakeholders.

The digital solution consists of three integrated layers working in concert. For this methodology
Power Suite applications including Power Query, Power Bl, and Power Automate are utilized to find
solutions. The data layer standardizes inputs from varying structures and sources, creating a unified
foundation regardless of origin format. The calculation layer connects Excel-based cost models to low-
code transformation platforms, enabling automatic consolidation across WBS elements, fiscal years, and
appropriation categories with minimal manual intervention. The presentation layer transforms static
charts into interactive visualizations that respond instantly to user inputs and data changes, eliminating
the traditional cycle of chart rebuilding and presentation updates. Together, these layers create a system
where estimators update source data once and observe changes flow automatically through calculations,
rollups, and stakeholder dashboards. The following case study demonstrates this integrated solution
applied to a superhero cost estimation model, illustrating the technical implementation and operational
benefits of the dynamic framework.
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Case Study: Dynamic Cost Modeling with Power Platforms

This case study demonstrates a fully integrated cost model framework where Power Query
consolidates a multi-level work breakdown, Power Bl drives dynamic calculations and visualizations with
user input, and Power Automate delivers automated reporting to stakeholders. The model shows the
cost of an average person becoming a Superhero, and this was the selected scenario because of the
ability to show complex variable relationships and customization options, while avoiding proprietary or
“dummy” data. User selection is implemented across categories such as gear, training, staff, and more
that correlate with costs within the WBS hierarchy. This will showcase the ability of low-code platform
using a standard cost estimating theme and building interactive support tools. There were four main
stages in our process of creating a cost estimation for a Superhero that includes: data collection and
standardization, build the WBS and Power Query, visualization development in Power BIl, and automated
delivery through Power Automate.

Assumptions:

. Assume no inheritance, starting at $0

. Assume you do not actually have a superpower, an ordinary person

Assume in the US and maximum of 300 acres can be accessed for infrastructure
Assume up to 10-year Superhero career (just for cost estimation)

Assume Gear purchased is military grade

Assume average healthy human

. Assume no side kick

. Forvehicles Gas/ fuel not included

NP O RON

Figure 1. Assumptions made about the Superhero Cost Estimate

To begin this case study, there had to be some limitations and assumptions made to help
determine the WBS. The model will be calculated based off the assumption that the superhero will be an
average healthy American, with no underlying health conditions. The superhero will also have no natural
superhero abilities, such as flying or super strength. Because this is an average person deciding to
become a superhero, they will not have any sort of inheritance. This was included so that during the user
selection in the dashboard, the audience will need to remain aware that they do not have limited funds,
like Bruce Wayne. The remaining assumptions helped to limit what type of data should be collected,
while also serving as a starting point to outline WBS elements (Figure 1).

The model required assembling cost data from multiple disparate sources to create a realistic
superhero cost estimate. Data sources included publicly available Defense Logistics Agency technical
documents for military-grade vehicles and equipment, Bureau of Labor Statistics salary data for support
personnel, publicly available cost analyses of fictional superhero gear from entertainment industry
estimates, and real estate pricing data for high-value metropolitan properties. These sources
represented different file formats, time periods, and data structures typical of real-world cost estimating
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challenges. All source data required escalation from base years ranging from 2013 to 2025 to support
consistent present-value and then-year analysis.

To enable automated Power Query transformations, all source data was restructured into a
standardized Cost Inputs table format (Figure 2) and Non-Cost Inputs format. These master tables
contain six mandatory columns: Description (item name), Value (base cost), Transaction Year (data
vintage), Dollar Type (constant vs then-year designation), Index (escalation identifier), and the Model
Input (final cost). This structure serves as the single source for all cost data, ensuring that updates to
base costs or escalation indices propagate automatically throughout the model. The standardization
process required manual data cleansing to align inconsistent naming conventions, convert various units
to common standards, and validate that each item mapped correctly to its assigned WBS element.

Description Value T""“‘u Dollar T
(- |
Headwear ] S00.00 0 § S00.00 2025 T exp Inf_3050
Eye/Ear 3 F00.00 8 % F0000 2028 T exp Inf_3050
‘water!Flame Proof ClathingdUnifarm ] 400,00 § % 400.00 2025 TS exp Inf_3050
Eody Armor 3 200000 8 4 200000 2025 T'f exp Inf_30E0
Eallistic Plates ] o000 0 § TOQ.O0 2028 Ty exp Inf_3050
Footwear 3 F00.00 0 % F00.00 2025 T§ exp Inf_3050
14 Carbine [weapon] 3 1,000.00 § § 1,000.00 2025 T§exp Inf_30E0
‘weapon Upgrade[scope, ete) i 2,000.00 § § 2,000.00 2028 T'f exp Inf_3050
One Javelin Miszile [ 20557351 3 137,554.00 2023 Tr§exp Inf_S020
Precizion Munitions 3 100,000.00 § § 100,000.00 2025 Tr§exp Inf_Z050
Lower Biody Excskeleton Development s 165, 71556 1 4 150,000.00 2021 T¥§exp Inf_30E0
Fight Vision s 5.000.00 § 3 500000 2025 Tt exp Inf_3050
Grappling Hook. System $ 3,000.00  § 3,000.00 2028 Tr§exp Inf_S050
Drrone Army? [100] ] 45,000,000 § § 45,000,00 2028 T exp Inf_3050
Industrial [E-axis] ABE [RE 2600 [manufacturing ] 500,000.00 § % 500,000.00 2025 T¥§exp Inf_S600
Land Bazed Testing 3 300,000.00 § § F00,000.00 2025 Trexp Inf_ZE00
Iren man sxoskeleten 3 207,656,056.53 || § 150,000,000.00 2013 T7§ exp Inf_Z050
Jarviz Super computer 3 NEFE 551§ § 10,000,000.00 2013 T exp Inf_3050
Harley Quinn Fevoler 3 ARETETY 3715.00 2013 T¥§exp Inf_3050
Joker razor playing cards and acid Fower 3 120.00 | 10400 2013 Tfexp Inf_30E0
Elack. Panther fighter jet $ T4,997,755.42 | § 65,000,000.00 2013 Tr§exp Inf_S050
Eatman armor 3 FE0,114.92 ) § F00,000,00 2013 T exp Inf_3050
Eatman cape $ SE0TA5 ) % 300000 2013 T$ exp Inf_3050
Eiat mobile 3 22,542,535.12 | § 15,000,000.00 2013 Tt exp Inf_3050
Eat plane [ T6,142,383.72 | $ 60,000,000.00 2013 TYS exp Inf_3080
Eat cycle 3 190357453 § §  1,500,000.00 2013 T exp Inf_3050
Elatarang $ 12690 § % 100,00 2013 T$ exp Inf_3050
Eatman grapple gun i 6545243 ) 50,000.00 2013 Tfexp Inf_30E0
Ultrazonic beacon 3 G071 ) % F00,00 2013 Trfexp Inf_30E0
bat-bombs 3 2535 ) 3 20,00 2013 Ty exp Inf_3050
| night-visian gogales 3 G485 | § 650,00 203 T¥$ exp Inf_3050
GP'S tracking device 3 63452 ) ¢ SO0L00 2015 Tt exp Inf_3030
tear gas pellets 3 TE145 | § GO0.00 2013 Trfexp Inf_3050
Stark Tower ] 632,286,354 65 | $500,000,000.00 2013 Ty exp Inf_3050
Eiatman wayne flanor $ SE3455.05 ) § 44400000 2013 T$ exp Inf_3050
Eiat Cave ] 63,056,505.24 | § 5440000000 2013 T exp Inf_3050
Captain marwvel US fighter pilot Training 3 6,34536575 | §  5,500,000.00 2013 Trfexp Inf_3050
D00 Munitions cleanup [Fart MeClellan] § S5,101,254.03 | § 22,562,200.00 2003F Ty exp Inf_3050
Ficutilizaiton Combat, Ascault, and Tactical Wehicles, Tracked | § T1,405.76 | 3 T91.405.76 2025 T$ exp Inf_30E0
Fieutilization Combat, Ascault, and Tactical Wehicles, 'wheeled] § 110653055 § §  1106,530.35 2025 Tifexp Inf_3050

Figure 2. Cost Inputs tab

The primary challenge in data collection was reconciling costs found as the estimated costs for a
fictional superhero. Finding a direct comparison for superhero equipment was difficult, so it was
important to get more data then needed to account for all possible scenarios desired by a cost estimator.
In addition, having fictional costs included is a piece of the data collection that must be noted because
no actuals can be assigned with Batman’s or any superhero’s real equipment. Another key challenge was
determining the base year and index type for each source and escalating them accordingly to represent
accurate present-value data. By centralizing all inputs in the standardized Cost Inputs table, the model
maintains full traceability from raw source data through final WBS rollups.
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1.1.1 Headwear

1.1 Super Hero Suit 1.1.2 Footwear

1.1.3 Bodywear/ Protection
1.2.1 Vehicle Cost

1.2.2 Maintenance Cost
1.3.1 Projectiles

1.2 Vehicles

1.0 Technology
1.3.2.1 Close Combat

1.3 Weapons and Equipment 1.3.2 Weaponry 1.3.2.1L 5
.3.2.1 Long Range

1.3.3 Accessories

1.4.1 HW/SW

1.4 RDTE 1.4.2 Al Assistance

1.4.3 Test & Evaluation
2.1.1 Hero Transportation

2.1 Hero Gear 2.1.2 Hero Technology
2.0 Super Assets 2.1.3 Hero Gadgets
2.2 Hero Infrastructure 2.2.1 Hero Homebase/ Hideout
2.3 Hero Training 2.3.1 Hero Pilot Training
3.1.1.1 Legal
3.1.1 Staff 3.1.1.2 Physical
3.1 People and Personal Maint. 3.1.1.3 Home Administration
3.0 Support od ol i i
upp 3.1.2 Training 3.1.2.1 Tangble Equipment
3.1.2.2 Physical Upkeep
3.2 Infrastructure 3.2.1Land Location
3.2.2 Property
4.0 Disposal 4.1 Disposal of Superhero G IR LA BT

4.1.2 Military Reutilization

Figure 3. Work Breakdown Structure

The cost model employs a four-level WBS hierarchy designed to isolate specific cost drivers that
balance the granularity needed for detailed analysis throughout the superhero lifecycle (Figure 3). The
structure organizes costs into four levels categories, each representing a distinct phase or aspect of
superhero operations: Technology encompasses military-grade equipment and systems, Super Assets
captures fictional superhero-specific capabilities, Support addresses recurring personnel and
infrastructure costs, and Disposal accounts for end-of-life transition costs. This structure enables the
model to maintain complete cost traceability from individual items through rolled-up totals, while
supporting dynamic cost.

The Technology category includes the superhero suit constructed from element-proof materials
with body armor and ballistic plating, military-grade vehicles, weapons and equipment, and RDTE costs.
All Technology costs are derived from public Defense Logistics Agency catalogs and military procurement
data to provide realistic proxies for superhero equipment. The Super Assets category comprises costs
unique to fictional superhero capabilities sourced from publicly available entertainment industry
estimates, including hero gear such as Joker's razor playing cards, Batman's grappling gun, and Iron Man
exoskeleton, hero infrastructure such as Stark Tower and the Batcave, and hero training such as Captain
Marvel fighter pilot training. The Support category represents recurring operational costs including
dedicated support staff such as personal trainers, dieticians, and medical professionals priced using
Bureau of Labor Statistics salary data with geographic adjustments, plus infrastructure costs for property
acquisition and construction in strategically selected high-population cities including Los Angeles, New
York, Washington DC, and Norfolk. Finally, the Disposal category addresses costs associated with retiring
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the superhero after an assumed 10-year operational period, including Department of Defense munitions
cleanup procedures for properties contaminated by weapons testing or combat operations and
reutilization or disposal of military-grade vehicles through Defense Logistics Agency processes. The
inclusion of disposal costs ensures the model captures total lifecycle costs, aligning with best practices in
government cost estimating.

The Excel cost model establishes a centralized data flow where Cost Inputs and Non-Cost Inputs
tables serve as a baseline source for all cost data. Each second level WBS element (such as 1.1) maintains
a dedicated Excel worksheet containing the complete cost breakdown extending to a maximum depth of
four levels, with each level including appropriate quantities, fiscal year phasing, escalation indices, and
interest rates when applicable. At the top of each worksheet, two standardized rollup tables aggregate
costs from the detailed breakdowns below: one for CP$ estimates and one for TYS estimates These
rollup tables pull dynamically from lower-level cost tables, summing costs by fiscal year. The standardized
table structure across all WBS worksheets enables automated Power Query processing, ensuring that
any update to the master Cost Inputs table automatically propagates through all calculations without
requiring manual updates to individual worksheets.

Power Query connects to the Excel workbook containing multiple table types including
navigation tables, input tables, assumption tables, and WBS cost rollup tables. To isolate only the
relevant cost data, the query applies a filter that selects rows that the naming convention of the table
contains “WBS_" to identify tables whose names contain the "WBS_" prefix. This naming convention was
deliberately applied to the 10 WBS rollup tables during model development, enabling automated
selection. Two primary queries were developed: “WBS_PE_CP” consolidates all constant price rollup
tables while “WBS_PE_TY_ obs” consolidates all then-year tables. After filtering, the queries expand
nested table objects, remove metadata columns, standardize data types, and append all WBS tables
vertically into unified datasets. This consolidation transforms the filtered WBS tables into comprehensive
point estimate queries containing thousands of cost records, each traceable to its source WBS element
and originating Cost Inputs data. All these data points are then loaded into new Excel sheets for the
point estimate of CP and TY dollars. The resulting queries load into Power Bl as the foundation for all
interactive visualizations and analysis.
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WES 10 Technology CP WES 2 0 SuperAssets CP
WES FY25 FY;

WBs | FY25 FY26 | Appr 6 Appr
ROT¢ 21 545.0M $700M  Proc

Proc 22 §1250M = $250M  Proc

Proc 23 $6.5M §2.0M 08

WBS 3 0 Support CP
WEBS FY25 FY2i

31

32

6 Appr
§1.6M §1.9M  08M

§45.0M = $5.0M = MILCC

'WBS_4_0_Disposal CP

WBS FY25  FY26 Appn

41 — — Q&

Power Query Append Operation

Unified Cost Rollup - All WBS Elements Vertically Stacked

WBS Element FY2025 FY2026 Appropriation Source Table

1.1 Superhero Suit §2.5M $1.2M RDT&E Technology

1.2 Vehicles $15.0M $5.0M Procurement Technology

1.2 Weapons & Equipment $8.5M $3.0M Procurement Technology

2.1 Hero Gear $45.0M $10.0M Procurement Super Assets
2.2 Hero Infrastructure §125.0M $25.0M Procurement Super Assets
2.3 Hero Training $6.5M $2.0M O&M Super Assets
3.1 People & Personal Maintenance $1.8M $1.9M O&M Support

3.2 Infrastructure $45.0M $5.0M MILCOM Support

41 Disposal of Superhero — — O&M Disposal

Figure 4. Methodology of Stacking Tables in Power Query

Once the cost model has been completed, the next step was to create a report of our findings.
For this step, Power Bl was utilized for its capability to connect to several different data sources. In this
case, a connection was established to the SharePoint folder that housed the estimate, ensuring access to
the most current files. The next step is to transform the data to clean and restructure it, so its structure
allows for further analysis. First, the table was properly formatted to have the correct headers and
changing them to the correct data type (text, whole numbers). Additionally, rows that contained blank or
null values were removed from the table as well as columns that were determined as unnecessary for
analysis. These steps clean the data and improve quality and performance by ensuring that only the
necessary data is included and standardized. The table also had to go through some restructuring so that
any further analysis or mathematical operations could be conducted properly and effectively. The tables
were structured in a way where the WBS levels were separated into their own corresponding columns.
This reads well as a standalone table but for cost analysis, it is not practical to have the cost split out into
different columns. To address this, the WBS level columns are unpivoted so that there is a single column
for level and a single column for cost. This restructuring process is done for both the CPS and TYS tables
so the last step in the transformation phase is to simply append these tables together and create a dollar
type column to have one main table that hosts all our cost data.
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1 WBSPECPS
2 CP25$ Point Estimate

WBS Level 1

1.0 Technology

4
5

6 1.0 Technology
7 1.0Tachnology
8 1.0Technology
9 1.0 Technology
10 1.0 Technology
11 1.0 Technology
12 1.0 Technology
13 1.0 Technology
14 1.0 Technology
15 1.0 Technology
16 1.0 Technology
17 2.0 Super Assets
18 2.0 Super Assets
19 2.0 Super Assets
20 2.0 Super Assets
21 2.0 Super Assets

22 3.0 Support

23 3.0 Support

e A5 column1 [-]4% column2 -
e

1.1 Super Hero Suit
1.1 Super Hero Suit

1.1 Super Hero Suit

1.2 Vehicles

1.2 Vehicles

1.3 Weapons and Equipment
1.3 Weapons and Equipment
1.3 Weapons and Equipment
1.3 Weapons and Equipment
1.4 RDTE

1.4 RDTE

1.4 RDTE

2.1 Hero Gear

2.1 Hero Gear

2.1 Hero Gear

2.2 Hero Infrastructure

2.3 Hero Training

3.1 People and Personal Maint.

3.1 People and Personal Maint.

1.1.1 Headwear

1.1.2 Footwear

1.1.3 Bodywear/ Protection
1.2.1 vehicle Cost

1.2.2 Maintenance Cost
1.3.1 Projectiles

1.3.2 Weaponry

1.3.2 Weaponry

1.3.3 Accessories

1.4.1 HW/SW

1.4.2 Al Assistance

1.4.3 Test & Evaluation
2.1.1 Hero Transportation
2.1.2 Hero Technology
2.1.3 Hero Gadgets

2.2.1 Hero Homebase/ Hideout
2.3.1 Hero Pilot Training
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Once transformations are complete, report modeling can begin. In this stage, calculated columns
and measures can be created and relationships to other tables are established. For example, a calculated
measure can be used to ensure that when cost is shown as a roll up, to only sum at the lowest level to
avoid double counting. A relationship is established between our point estimate tables and the risk
adjusted tables by using the WBS element as a key. This allows for simultaneous analysis of point estimate
and risk values in a single chart and/or table. When modeling is complete, the next step is to create
compelling visualizations that illustrate cost findings. Simple visuals like bar and line charts can be easily
created by simply dragging the correct fields into the appropriate spot. Due to the hierarchical design of
the WBS tables, visuals can be created that drill down the different levels so that users can see the estimate
at a higher or lower level depending on what they select. Slicers and filters were added to allow users to

Figure 5. “WBS CY PE” Raw Data in Power Query

see only specific WBS elements and be able to adjust the time range to make data easier to read.
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Figure 6. Cluster Column Chart Drilled Down to 1.4 RDTE
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With all the data correctly formatted, Power Bl is able model the data. The first chart created is a
cluster column chart which will show the cost for each WBS Level. Within this chart, WBS elements 1.0,
2.0, 3.0 and 4.0 are shown from a high level on the x-axis with the cost in millions on the y-axis. For the
chart x-axis fields, all 3 levels of WBS line items are included. Therefore, this chart allows for drill downs
into each level by selecting the grey highlighted down arrow in the top right corner of Figure 6. Once this
feature is highlighted grey, users can select any column to drill into. Starting at 1.0 Technology, then to
1.4 RDT&E, the user has reached the farthest drill down level for 1.4 which features HW/SW, Al
Assistance, and Test and Evaluation (Figure 6).
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Figure 7. Waterfall Chart Showing Cost Over Fiscal Year

The next featured chart within Power Bl is a waterfall chart which shows the cost in billion over
fiscal year. Within this chart, a legend auto populated below the title of the chart and that this is the
total life cycle of the superhero, 10 years (Figure 7). There are also noticeable reoccurring costs over
each year. Power Bl has a tooltip feature which will report the exact dollar amount when hovering over
data points within the chart. Filters are also added, one that includes each WBS with their nested line
items included, to show only selected WBS items over time. From here the users are able to highlight,
filter or drill down to view any of the costs estimated.

The final feature within the case study is the implantation of Power Automate. The flow created
will be triggered when a digital form is submitted. The form contains fields from which users can select
their superhero name and attribute. These features are based on the WBS that have been built out
within the cost estimate. When users submit the form, the flow will automate the process of reading the
form inputs and updating a Dataverse table. Within Power BI, a direct connection to the user entry
Dataverse table has already been established. A relationship between the Dataverse table and the “Cost
Inputs” table is already built within Power Bl allowing for the use of calculated measures to
automatically formulate the cost of each hero created. Due to the direct connection established, users
will be able to see their submission in near real time and visually analyze the cost of their superhero.
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Results and Benefits

The result of the case study is the creation of a comprehensive process that closely follows
standard cost estimating procedures and guidelines while also taking advantage of low-code tools to
streamline the repetitive, manual steps that traditionally slow the workflow. The cost estimate was made
more dynamic by leveraging Power Query to make data updates quicker and ensure normalization of
data across all WBS tables in the estimate. This eliminates hours of manual labor of hard coding ranges
and formulas and copy and pasting values from one table to another. The tables in the estimate have
been normalized ensuring that all naming conventions, formats, and calculations remain consistent. Data
traceability and documentation is much clearer as one can now easily identify the data sources involved
and how it was transformed. Perhaps the greatest benefit is the dynamic nature of the estimate that
allows updates and changes to be made with ease. When new data is acquired, a single refresh ensured
all dependent tables and calculations are updated instantly with minimal or without any rework.

Creating a report of the estimate using low-code platforms such as Power Bl resulted in a much
more interactive and personalized product. Static results were transformed into interactive analysis as
users can filter, drill down, and drill through the data. Presentation of the estimate has become more
compact as one visualization can now represent multiple scenarios/cases. Clarity and communication
have been enhanced as conditional formatting has been applied to charts and tables making certain
metrics and thresholds easier to identify. The direct connection between data sources allows for near
real-time updates which eliminates the need to rebuild any charts/slide decks and ensures stakeholders
always see the latest version of the estimate. When new data is acquired or changes to the estimate
have be completed, no manual reworks must be done so that the visuals reflect the latest data. Decision
makers can explore the estimate at their own pace and tailer visuals to show data that best answers their
guestions. The result is a one shoe fits all reports that clearly illustrates the finding of the estimate and
encourages discovery and deeper understanding.

Data updates and user entry capabilities have been enhanced using automation platforms such
as power automation. By having stakeholders submit data using a form, an automated process of
ingesting user entry into the report has been created. Along with a Direct Connection to the data,
stakeholders can see in real-time how their entries affect and change the data. This creates a more
personalized user experience and improves understanding of the estimate. Stakeholders can create
scenarios with ease and see their results. This improves their ability to make informed decisions and to
better understand how the estimate operates.
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Lessons Learned and Best Practices

Plan

©.

Figure 8. Software Development Lifecycle

Among the many takeaways from this case study and professional experience, the most
important are the value of clear communication and a realistic sense of feasibility. Effective use of
low-code platforms begins with understanding the client’s requirements, and it also requires recognizing
that not every solution needs to be automated as traditional methods still have their place when they
are the most practical option.

Low-code platforms allow users to develop different, unique, and creative digital solutions for
numerous use cases. These solutions, however, are only useful if the creator has a clear understanding of
the requirements and issues the tool must address. To ensure that a tool meets all requirements, is
delivered effectively, and will continue to operate, it is best to follow a tool development lifecycle
process. This process begins with planning which includes directly interacting with process owners to
identify issues and requirements. Once a design is confirmed, the next step is to bring the plan to reality
by beginning development of the tool. Meeting with the process owners during this phase is helpful in
ensuring development is on track. After development, the next step is to test the functionality of the
tool. This is usually where data validation and peer reviews are conducted to ensure that the tool is
operating as expected and proving the expected results. The last two steps are simply to deliver the tool
as an actual product to the process owner, and to maintain its functionality. If done effectively,
maintenance should be minimal. Along the way, if new requirements or features are needed, going
through the lifecycle process ensures effective delivery of a working product.

What has been mentioned several times but remains important to note is that low-code
platforms are not looking to replace any process but rather assist in the journey. There are times when
traditional methods are still the best. Excel, for example, has been and remains to be a great tool for
developing cost estimates. It can normalize data and create visuals. If a scenario exists where traditional
methods are better, it is advised not to force the use of low-code platforms. A best practice is avoid
building something “cool” instead of something that is practical. There is no need to over engineer or
over complicate. It is important to consider how much time will be saved or how optimal a solution is
before diving into development.
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A major lesson from this study was to prioritize maintainability and user experience. The best
solutions are the ones that work for multiple cases and remain intuitive and reliable long after the initial
development effort is completed. The cost estimate in this study for example, is one that can be used as
a template where one must only change their inputs. In addition, the report can also be used for any
effort and need only to change the estimate it is connected to. When developing digital solutions, it is
best practice to build a dynamic tool. Now more than ever it has become easier to receive and send user
entry into solutions and create an interactive experience that responds. This is a major aspect of low-
code products that one should look to capitalize on.

Applications Beyond the Case Study

For the past few years, artificial intelligence has taken the world by storm. In this rapidly evolving
and uncertain industry, it is far better to be engaged and informed than to be left behind. Low-code
platforms and Al work great hand in hand. It has never been easier to quicky mockup digital solutions,
acquire the needed data structure and turn ideas into functioning tools in a fraction of the time
traditional development requires. A lot of these platforms also are beginning to integrate Al into their
structure. In some cases, bots can be deployed to assist in the development of digital tools whether it is
by setting up the foundation, providing the necessary code or simply troubleshooting errors. These
advancements make it clear that embracing Al enabled development is no longer optional, but a
strategic advantage for anyone looking to stay ahead in a rapidly changing digital landscape.

Conclusion

Looking across the challenges, tools and lessons presented in this paper, it becomes clear that
low-code platforms can play a meaningful role in strengthening the cost estimating process. Data
collection and normalization remain a prominent piece in the process. The study demonstrated how
digital solutions can reduce manual effort and ensure consistency. This eliminates discrepancies, reduces
errors, and improves the overall quality of the estimate. Cleaning and restructuring data enable one to
turn complex datasets into meaningful structures that support modeling, analysis and decision making.
Presenting findings is another central step in the cost estimating process that benefits greatly from
interactive features such as slicers, drill downs, and highlighting. Charts and tables can also leverage
conditional formatting to help draw attention to key cost drivers, anomalies and thresholds. Lastly,
automation platforms enable users to take reoccurring and repetitive procedures and turn them into
streamlined workflows that run reliably in the background. In this case, an automate process was
created to take user entry from a form and update the report to show changes in cost. This allows for a
new level of interactivity that allows users to create scenarios and have a better understanding of the
estimate. Overall, low-code and automation platforms can improve the overall quality of a cost estimate
and better assist stakeholders in the process of making well informed business decisions with
confidence. In today’s rapidly evolving industry, to some, that is considered the ultimate superpower.
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