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DATA VALUE CHAIN: 

DEFINED

Example data value chain 

sourced from Aperio.ai

1. THE DATA VALUE CHAIN (DVC) DESCRIBES THE PROCESS OF DATA 

CREATION AND USE FROM FIRST IDENTIFYING A NEED FOR DATA TO 

ITS FINAL USE

2. THE DVC IS AN END-TO-END MANAGEMENT TOOL TO MONITOR 

AND EVALUATE THE DATA PRODUCTION PROCESS AND ENSURE THE 

SUITABILITY OF DATA FOR FINAL USE – OR POTENTIAL RE-USE



• IN SETTINGS WITH EMERGING TECHNOLOGIES, IDEAS, 

AND OPPORTUNITIES FOR NEW DATA, THERE ARE 

COUNTLESS WAYS TO HANDLE DATA THAT RENDERS IT 

UNFIT FOR DESIRED AND/OR EVOLVING USES

• DOCUMENTING DATA GOVERNANCE IN A DVC:

• PROVIDES TRANSPARENCY, HIGHLIGHTING NEEDS, GAPS, 

AND OPPORTUNITIES FOR IMPROVEMENT

• IMPROVES DECISION-MAKING

• SUPPORTS A POSITIVE RETURN ON INVESTMENT 

THE VALUE OF THE 

DVC APPROACH



• CONTINUOUS FRICTION DATA IS “NEW”:

• IT ISN’T IN MANY DATA SYSTEMS

• IT ISN’T PART OF A STANDARD DECISION-SUPPORT 

SYSTEM

• THERE ARE MANY KNOWN USE CASES FOR CONTINUOUS 

FRICTION DATA, BUT MORE WILL EMERGE

WHY ADOPT THE DVC 

FRAMEWORK?



DATA COLLECTION

VALIDATION

INTEGRATION

ANALYSIS

USE

PROPOSED CONTINUOUS 

FRICTION DVC



• DATA MAY BE…

• COLLECTED REGIONALLY AND VALIDATED 

CHRONOLOGICALLY,

• ANALYZED IN CONTEXT SPECIFIC, HOMOGENOUS SETS,

• USED FOR DECISION MAKING AT VARYING DEGREES OF 

GRANULARITY

• BUILT-IN ATTENTION TO DATA QUALITY ALLOWS FOR A 

FOCUS ON TWO SEEMINGLY COMPETING OBJECTIVES: 

FLEXIBILITY AND SPECIFICITY

THE DVC IN PRACTICE



STAKEHOLDER ENGAGEMENT IS A FOUNDATIONAL STEP TO:

• IDENTIFY AN INITIAL RANGE OF ANTICIPATED USE CASES

• SPECIFY THE FOLLOWING ELEMENTS OF AN OVERARCHING 

DATA GOVERNANCE PLAN:

• A DATA QUALITY MANAGEMENT PLAN (DQMP) THAT CAPTURES DATA 

COLLECTION PLAN, NECESSARY RESOLUTION, METHODS/PROTOCOLS, QUALITY 

STANDARDS, ACCEPTANCE CRITERIA, ETC.

• A FLEXIBLE DATA INTEGRATION PLAN THAT DOCUMENTS HOW DATA 

CAN BE TRANSFORMED TO CONSIDER EXISTING AND FUTURE USES

• A SPECIFIC DATA ANALYSIS PLAN THAT DETAILS ANALYTICAL METHODS 
AND THE APPLICATION OF THE OUTPUTS IN USE

HOW TO ENSURE 

FLEXIBILITY & SPECIFICITY



THE DATA GOVERNANCE PLAN SPANS THE ENTIRE DVC; WITHIN IT ARE:

• DQMP: ENSURES THAT DATA REMAINS HIGH QUALITY, FROM DATA 

COLLECTION THROUGH DATA VALIDATION

• HIGH QUALITY DATA → FLEXIBLE DATA

• DATA INTEGRATION PLAN: ENABLES INTEGRATION ACROSS A DIVERSE SET OF 

DATA SYSTEMS

• HIGHLY SPECIFIC AND FLEXIBLE → TIED TO BROAD SET OF END USES

• DATA ANALYSIS PLAN: DESCRIBE THE ANALYTICAL METHODS, METRICS, AND 

ASSUMPTIONS USED FOR THE PLANNED USE CASES

• HIGHLY SPECIFIC → TIED TO SPECIFIC END USE

TOOLS WITHIN THE DVC



THE DQMP CONTAINS CONCRETE STEPS TO COLLECT AND MAINTAIN HIGH-

QUALITY AND FLEXIBLE DATA.

• A SUMMARY OF A COMPREHENSIVE DATA COLLECTION PLAN WITH SUFFICIENT 

DIVERSITY OF COVERAGE

• EQUIPMENT CALIBRATION AND VALIDATION PROCESS TOOLKIT

• DEFINITIONS OF QUALITY METRICS, INCLUDING ACCURACY, REPEATABILITY, AND 

ALLOWABLE VARIANCE ACCEPTABILITY CRITERIA

• OUTLIER THRESHOLDS AND HANDLING PROCEDURES

• VALIDATION SITE STRATEGY AND TESTING SCHEDULE

• ALIGNMENT WITH NATIONAL STANDARDS (E.G. AASHTO) TO REINFORCE HOW 

HIGH-QUALITY DATA IS ACHIEVED (SIMILAR TO SURFACE CONDITION DATA)

EX: DIRECTION OF DATA COLLECTION AND DOWNSTREAM IMPACT

DATA QUALITY 

MANAGEMENT PLAN



THE DATA INTEGRATION PLAN MAPS THE DATA TRANSFORMATIONS, 

KEY VARIABLES, AND SHARING PROCEDURES, REQUIRED TO ENABLE 

FLEXIBLE DATA THAT CAN BE INTEGRATED INTO A DIVERSE SET OF 

DATA SYSTEMS

• CONTINUOUS FRICTION METADATA 

• STRUCTURE OF TARGET DATA SYSTEMS

• DATA TRANSFORMATIONS REQUIRED FOR DATA STRUCTURE 

ALIGNMENT

• DATA INTEGRATION SCHEDULES

• FINAL FILE FORMATS FOR SHARED DATA

EX: PAVEMENT MAINTENANCE AND SAFETY INTERVENTIONS 

DATA INTEGRATION PLAN



THE DATA ANALYSIS PLAN OUTLINES THE SPECIFIC ANALYTICAL 

METHODS AND HOW THOSE ANALYSES AND RESULTING INSIGHTS 

CAN BE USED

• DESCRIPTION OF ANALYTICAL CHOICES AND THE REASONING 

BEHIND THEM, INCLUDING ASSUMPTIONS, METRICS, AND 

INTENDED USE

• DEFINITIONS OF KEY-VARIABLES THAT FORM CONTEXT-SPECIFIC 

GROUPS FOR ANALYSIS

• INTERPRETATIONS OF PLANNED ANALYSIS OUTPUT AND RESULTS

• DESCRIPTION OF HOW THE ANALYSIS CONNECTS TO THE USE, 

INCLUDING ANY LIMITATIONS OF THE PLANNED ANALYSIS

EX: CONTEXTUAL CRASH MODIFICATION FACTOR (CMF) USE

DATA ANALYSIS PLAN



1) THE DVC IS A CONNECTED, ONGOING, AND INCREMENTAL, 

FRAMEWORK FOR ENSURING NETWORK-LEVEL DATA MAINTAINS ITS 

QUALITY, PRECISION, ACCURACY, FLEXIBILITY, SCALABILITY, AND VALUE 

FOR A RANGE OF EXISTING AND EMERGING CONTINUOUS FRICTION DATA 

USE CASES.

2) UTILIZING A DVC APPROACH REQUIRES:

• ONGOING ENGAGEMENT ACROSS DATA COLLECTION, QUALITY 

MANAGEMENT, SYSTEMS INTEGRATION, AND ANALYSIS,

• CLEAR DOCUMENTATION AND APPROPRIATE REPORTING, AND

• EVIDENCE-BASED STANDARDS FOR QUALITY AND ACCEPTANCE.

3) DVC TOOLS, INCLUDING THE CONTINUOUS FRICTION DQMP, ENSURE 

THAT DATA USERS CAN BENEFIT FROM THE FLEXIBILITY AND SCALABILITY 

CONTINUOUS OF THE FRICTION DATA TO MAKE CONFIDENT, DATA-DRIVEN 

DECISIONS.

KEY TAKEAWAYS



1) CONSENSUS ON REQUIRED INFRASTRUCTURE AND 

METHODOLOGY TO ACCOMMODATE CONTINUOUS FRICTION 

DATA AT CERTIFICATION FACILITIES

2) GUIDELINES FOR ASSESSING CONTINUOUS FRICTION ACCURACY 

AND REPEATABILITY

3) ONGOING RESEARCH AND COLLABORATION TO EVALUATE AND 

SHARE ANALYTICAL METHODS AND USE CASES FOR CONTINUOUS 

FRICTION DATA

FUTURE NEEDS



QUESTIONS OR DISCUSSION?

THANK YOU!
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