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Introduction

• Implementing Delay Cause Codes(s) (DCC) into the routine programmatic 

process

• Presentation is the result from experiences on a real-life two-year major project

• Explore the use and benefits

• The DCC process … identify underlying causes, not just symptoms

• Deeper understanding of project dynamics, emerging delays trends

• Use awareness of these events to close the loop
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DCC Origin Story 

• COVID-19 delays – how to capture?

• Inception of DCC concept... then evolution

• Beneficial as project progressed toward implementation.

2024 NASA Cost & Schedule Symposium  | Delay Cause Codes (DCC)



Focus Areas for This Presentation

MONTHLY OPS

Setup

Collection & Management

REPORTING

Examples

Insight

EXPANSION

Flexibility

Scalability
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Setup

• Pick a customizable MS Project field… Text, Number, Outline
• Tip – Use a lookup table to “lock” in the DCCs and prevent user errors

• Confirm your list of DCCs with your PMO or Line Management
• No need to be comprehensive from the start… add other DCCs as you go

• Potential limitation: Schedules controlled in-house vs. out-of-house
• Options exist for establishing PP&C rules in the contract with external entities, or 

managing DCCs in-house with copies of external schedules
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DCC Setup
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DCC Examples

• Re-Architecture
• Design Update
• Priority
• Trade Study
• Rework Required
• Work Transferred
• COVID-19
• Supply Chain
• Procurement Vehicle
• Vendor Contract Issue

• General Inefficiency
• Schedule Logic Update
• Heritage / Complexity
• Incorrectly Assessed
• Added / Deleted Tasks
• Duration Change
• Problem / Problem Failure 

Report
• Technical Challenge
• Paperwork
• Lost / Damage
• Transportation

• Facility/Equipment
• Funding
• Staffing / Workforce
• Scope Growth
• System Req / Uncertainties
• Requirements / Design
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DCC Examples
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PLANNED DEVIATION

Re-Architecture

Design Update

Priority (controlled)

Trade Study

Rework Required

Priority Process Change

Work Transferred

INCORRECT ESTIMATE

General Inefficiency

Schedule Logic Update

Heritage/Complexity

Incorrectly Assessed

Added/Deleted Tasks

Duration Change

LOGISTICS

Paperwork

Lost/Damage

Transportation

RESOURCE AVAILABILITY

Facility/Equipment

Funding

Staffing/Workforce

SCOPE CHANGE

Scope Growth

System Req/Uncertainties

Requirements/Design

SUPPLY CHAIN

COVID-19

Supply Chain ALT

Supply Chain D-NR

Supply Chain P-T

Procurement Vehicle

Vendor Contract Issue

Vendor NCR

• DCCs are categorized for rolled-up / aggregate reporting.

UNPLANNED DEVIATION

PR/PFR

Priority (uncontrolled)

Tech Challenge



Criterion: Current Execution Index (“CEI”)

• CEI = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑎𝑠𝑘𝑠 𝑎𝑐𝑡𝑢𝑎𝑙𝑙𝑦 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑑 𝑖𝑛 𝑎 𝑝𝑟𝑜𝑔𝑟𝑒𝑠𝑠 𝑝𝑒𝑟𝑖𝑜𝑑

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑎𝑠𝑘𝑠 𝑡ℎ𝑎𝑡 𝑤𝑒𝑟𝑒 𝑝𝑙𝑎𝑛𝑛𝑒𝑑 𝑡𝑜 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑝𝑒𝑟𝑖𝑜𝑑

• What did plan to do this month vs. what did we accomplish

• Measures of the quality of the schedule forecast – the ability to plan and execute 
work in the near term

• Promotes ownership and accountability for the near-term plan

2024 NASA Cost & Schedule Symposium  | Delay Cause Codes (DCC)



DCC Collection & Management

DCC collection and management can be summarized with 3 simple rules:
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Identify the 
single reason 

for a DCC.

Update DCC 
when the 

single 
reason 

changes.

Maintain
the

DCC.



Example
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“On Track”



Example
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Delay



Example
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Example
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Example

100%

100%

100%

100%

100%
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Delay

100%

100%

100%
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Example

100%

100%

100%

100%

100%
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Delay



Routine Programmatic practices exist 
for documenting variance explanations:

o Weekly reports
o Monthly reporting charts
o Verbal exchanges
o Risk databases
o Etc.

Reporting DCCs can help:
✓Correlate these explanations to certain 

delays
✓ Illustrate the accumulating effects
✓Assist with investigations or actions item 

resolution
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Reporting



Reporting

Combined with the regular exercise of 
capturing DCCs, data is extracted from MSP

DCC data existing in separate databases will 
need to also be accessible

Power BI assists the integration process and 
enables the reporting capabilities
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Reporting
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Reporting Insight & Examples
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Timeline Control allows trending/tracking of impacts configured for user-specific needs

E.g. – Month-to-month (M2M), Quarterly, Fiscal Year (FY), Calendar Year (CY), Project Phase, 
entire Lifecycle, etc.

Categorical 
understanding of 

how widespread is 
the problem

Quantitative 
understanding of 

how the problems 
directly impact my 

project

Correlative 
identification of 

potential 
connections and 

patterns

Supplemental context 
to enhance insights 

into other topics

Reference points to aid 
interpretation and enhance 

the relevance



Categorical:  M2M Count per DCC

• Counts # of tasks per each DCC

• Categorical representation of how many tasks are being impacted by which 
delay type – how widespread is the problem?
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Quantitative:  M2M Average Duration Delta per DCC

• Provides the average duration delta, from POP to POP, per each DCC

• Quantitative representation of delay types – how are the problems directly 
impacting my project?
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Quantitative:  M2M Average Duration Delta per DCC

• Delay source ebb and flow; as you mitigate current delays, new ones assume to 
the top spot
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Correlative:  M2M DCC Average Duration Increase Rate

• Average duration increase rate per DCC
• Rate = Duration Delta / Days in POP
• Rate of 1.0 = a month in a month increase

• Data point magnitude sizing
• Monthly, how much duration increase (rate) can be attributed to each DCC?
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Correlative:  M2M DCC Average Duration Increase Rate
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Logistics
POP = DEC 2022

Avg M2M Dur Increase Rate 0.63

Resource Availability
POP = APR 2022

Avg M2M Dur Increase Rate -0.44

Unplanned Deviation
POP = JUN 2023

Avg M2M Dur Increase Rate 0.29

Incorrect Estimate
POP = JUL 2022

Avg M2M Dur Increase Rate 3.15

1.0



• X-axis = M2M Duration Delta

• Y-axis = # of times a M2M critical path 
(CP) task changed & M2M DCC 
changed
• Each subsystem CP was coded in the IMS

• Monthly, how did a change in a DCC 
also cause a change in a CP?
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Correlative:  DCC Change in CP vs. M2M Duration Delta



• Each dot represents a single monthly 
occurrence throughout the project 
lifecycle that (1) changed in DCC and 
(2) changed a critical path task

• Truncated data table:
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Correlative:  DCC Change in CP vs. M2M Duration Delta

Duration Delta  -120 *** 10 *** 20 *** 123

Incorrect Estimate --- 21 --- 3 ---

Logistics --- 3 --- 3 ---

Plan Deviation --- 9 --- 21 --- 9

Resource Availability --- 10 --- 4 ---

Scope Change 2 --- 6 --- 10 ---

Supply Chain --- 7 --- 30 ---

Unplanned Deviation --- 4 --- 6 ---

# of times a CP task changed



• Same calculation as before, now at a 
summary level for the project lifecycle

• X-axis = DCC categories

• Y-axis = Average M2M duration deltas

• Again, a change in DCC filtered for 
when the CP changes
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Correlative:  DCC Change in CP vs. M2M Average Duration Delta



• Same chart as before, now filtered 
for specific WBS area
• Filtering capability can occur for all 

reports 

• Data can be grouped/categorized
by your activity attribute coding

• Drill down and rollup analysis is 
enabled by your hierarchical coding
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Correlative:  DCC Change in CP vs. M2M Average Duration Delta

FILTERED



Supplemental:  Power BI Key Influencers

• Power BI Key Influencers’ visual
• Is a categorical analysis only
• Identifies and ranks factors that are

most likely to drive the metric 

• DCC sub-categories overlayed
with CEI Failed Tasks
• Can use other performance metrics
• Or any other category (WBS, Org, etc.)

• Current view is lifecycle timeline
but can be tailored
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Reference:  Combining DCCs w/Performance Reports

DCCs can be used to quickly help add context to other standard monthly reports
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UID S/S CP # CEI Fails 
(since replan) Task Name Previous 

Finish
Current 
Finish

Total 
Slack Delay Cause Code Notes

GSFC-27293 2 Jett Avn ETU3 EGSE - WHA 
Simulator Assembly (Jason B) 9/29/2023 10/5/2023 27 Priority (controlled) 10/02/23:  need to extend into Oct...

GSFC-23980 1 RC ETU3 Board Level Test 9/29/2023 10/27/2023 108 Tech Challenge
10/02/23:  won't start in Sep.  Use 

SIC SN1 Board Testing as a 
predecessor...

GSFC-27244 AVN 1
Main Avn ETU3 EGSE -

Manufacturing/Testing of 
Harnesses (Remaining)

9/27/2023 10/12/2023 7 Priority (controlled) 10/02/23:  extend to mid-Oct...



Reference:  Current Month Supply Chain Impacts for Risk Updates

• Some extracted reports can help with managing other PP&C efforts, such as 
risks, contracts, etc.

• Important note - known supply chain issues may already be factored into 
baseline duration estimates; therefore the duration variance may be less now
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UID S/S Delay Cause Code Name Baseline Dur Dur Baseline Dur Var Start Finish Slack

26498 THRM Supply Chain ALT Temp Snsr FM - CCRS Op PRTs - Procurement 100 330 230 12/2/2022 4/10/2024 329

7510 THRM Supply Chain ALT Temp Snsr AITM - CCRS Op PRTs - Procurement 100 310 210 12/1/2022 3/12/2024 271

26141 C&C Supply Chain D-NR LTM EDU - Procure Potentiometers (Rotary - Betatronix) 80 220 140 1/31/2023 12/15/2023 28

7390 C&C Vendor NCR Sensors EDU - Fab Sensor Array Bracket (Generative Design Parts) 60 180 120 3/6/2023 11/20/2023 79.5

7498 THRM Supply Chain ALT Interface Mat'l AITM - Procurement 80 200 120 4/19/2023 2/13/2024 351.5

9393 AVN Supply Chain ALT Avn - FLT - Procure Long Lead Parts 250 350 100 6/7/2022 11/6/2023 215

30812 THRM Supply Chain D-NR Tape Avionics - Procurement 40 140 100 5/8/2023 11/29/2023 83

31622 WHA Vendor Contract Issue Flight PCB Assembly 23 103 80 6/12/2023 11/7/2023 302

23985 AVN Vendor Contract Issue HUB ETU4 Assembly 30 97 67 6/1/2023 10/19/2023 1211

31513 S&D Supply Chain P-T MMPS Shield Layers - Initiate Procurement (for HVT) 10 55 45 8/17/2023 11/3/2023 172.5

34246 C&C Supply Chain D-NR LTM EDU - Procure FPW Parts 20 35 15 8/17/2023 10/5/2023 75

33557 C&C Supply Chain D-NR LTM EDU - Procure COTS Potentiometers (Digikey) 20 27 7 8/28/2023 10/4/2023 76

13684 C&C Supply Chain ALT OM EM/FM Bearings - Procure (Est. 1 yr - pending quote) 250 250 0 2/1/2024 2/6/2025 74

6253 C&C Supply Chain ALT OM EM - Fab Main Housing 120 120 0 8/27/2024 2/27/2025 60

6254 C&C Supply Chain ALT OM EM - Fab Piece Parts 120 120 0 8/27/2024 2/27/2025 60

13691 C&C Supply Chain ALT OM FM - Procure Bearing/Ball Splines 100 100 0 10/21/2024 3/24/2025 125

13702 C&C Supply Chain ALT LTM EM/FM Bearings - Procure (Est. 10mo - see note - pending quote) 200 200 0 2/6/2024 11/20/2024 171.5



Flexibility

• Projects need the ability to designate DCCs as 
they see fit
• Customize to align with project-specific contexts and 

challenges
• Accurately capture the unique characteristics of 

each project

• Customization accommodates NASA’s diverse 
portfolio scope of work
• Technical complexity
• Resource availability
• Co-location of efforts
• Etc.
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Scalability
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Project-level DCC1 DCC2 DCC3 DCC4 DCC5

Agency-level CLASS 1 CLASS 2

Institutional-level CAT A CAT B

DCCs are established at the project level

DCCs can be categorized as we progress 
through the reporting chain

Each organization would have the possibility to characterize 
the DCCs as they apply across their org/portfolio.

Division-level

Directorate-level

Intermediate levels could exist throughout 
the reporting chain

Intermediate levels could exist throughout 
the reporting chain



Scalability

Stricter oversight is 
possible if DRDs and 
Guidance Docs are 
generated at the higher 
levels

Efforts can be simplified as 
we progress to a Microsoft 
Project Server environment
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Project-level DCC1 DCC2 DCC3 DCC4 DCC5

Agency-level CLASS 1 CLASS 2

Institutional-level CAT A CAT B

Division-level

Directorate-level



ELTs / BCRs
Assign official financial 

correlations.

Integration

• Similar processes can be adopted with other PP&C functions and business 
systems:
• Cost/Financial, Earned Value Management (EVM), Risk, Etc.

• Provides improved end-to-end documentation for analogous comparisons and 
future schedule forecasting
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DCCs
Capture & quantify impacts.

Duration BOE
Set the original benchmark.

Start of Project End of Project

Future Analogous Comparisons
& Schedule Forecasts



Conclusion

• Project Deputy Project Manager of Resources (DPMR) Feedback - especially helpful in 
providing additional context to assess true schedule performance with powerful data to 
support PM decisions by:

• Identifying a CAM’s internally driven delays vs. delays outside of their control
• Supporting staffing discussions with line management as staffing-driven delays were clearer
• Providing additional data on procurement and supply chain delays for managing vendors and reporting 

to project stakeholders

• The utilization of DCCs pinpoints and quantifies the collection of data related to delays

• This data-driven approach enables informed decision-making, as trends and patterns 
can be analyzed to implement proactive measures

• Provides an in-depth and correlated analysis of multiple data sets to help inform the 
Project and Stakeholders

• The approach is easily customizable and scalable to generate metrics at an 
Institutional- or Agency-level
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