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What is the % of events in 

which Human Factors 

contributed?

Human Performance: why?
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Human Factors in
High-impact events

Taken from: ‘Impact of Human Factors in High Risk Industries ’, European Commission’s Joint Research Center. Manna, 2007
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Human Performance:

Compliance or Conformance?
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Human Performance:

Compliance or Conformance?

Traditional approach:

Change attitudes to get compliant behavior

Taken from: ‘Social Psychology’, 

Branscombe and Baron, 2017

EHP approach:

Influence behavior to achieve conformance

Adhere to critical 

behaviors

Identify critical 

behaviors

Change 

operational 

context

Immediate 

personal benefit

Change 

compliance 

attitudes

66

(Herrnstein, 1961, Skinner, 1976)

Behavior is lawful Behavior is engineerable Fixed vs. Flexible Behaviors

(Gilbert, 2007, Zimbardo, 2007) (Endsley, 1995, Houmanfar, 2012, 
Kahneman, 2011)

Adapted from: SPE 199396, ‘Applying Behavior Engineering to Procedural Adherence’, Lopez et. al., 2020

The context (work environment) is a 

powerful ANTECEDENT

Positive, soon and certain feedback is 

a powerful CONSEQUENCE

Human Performance:

Can it be engineered?
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• Human Performance: why?

• Engineering Human Performance

• Case-Study
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Engineering Human Performance:

Best of Lean and BBS
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Stage 1

Select processes that are causing 

losses

Stage 2

Identify and analyse the critical 

behaviors with the crews

Stage 3

Intervene, measure adherence and 

give feedback

Stage 4

Scale Up

Leading with 

Purpose Program

Adapted from: SPE 199396, ‘Applying Behavior Engineering to Procedural Adherence’, Lopez et. al., 2020

EHP: The Process
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AGENDA

• Human Performance: why?

• Engineering Human Performance

• Case-Study
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EHP applied to workover 

operations

• 30+ drilling and workover rigs in Colombia

• 30+ years in the industry

• 2021 pilot test: 4 workover rigs – 2022: scale up

• Good HSE and Quality performance

• Implemented EHP to: 

• Eliminate repetitive accidents

• Prevent high impact events

1212

Before
• Kick-off meeting: Reflection in plenary

• Session 1: Why?. 

• Session 2: Leading with Purpose 
behaviours 

• Session 3: Identify the behaviours I will 
adapt and adopt to improve my ‘Leading 
with Purpose’ skills

• Session 4: Engineer my behaviours

• Session 5: Monitor my adherence until I 
get the habit

• Monthly follow-up 

• Close-out meeting: Reflection in 
plenary

Leading with Purpose

Sensibilization 90 days after

‘Multi-Factor Leadership Questionnaire’. Bass, Avolio, 1995

12 mid and high-level leaders
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‘Multi-Factor Leadership Questionnaire’. Bass, Avolio, 1995

Leading with Purpose: Results

1414

EHP Process

Stage 1

Select processes that are causing losses

Stage 2

Identify and analyse the critical behaviors 

with the crews

Stage 3

Intervene, measure adherence and give 

feedback

Stage 4

Scale Up

Analysis of incident frequency by process (2019 – 2021)

Selected Processes

Rig up / Rig down

Running / pulling tubulars
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EHP Process

Stage 1

Select processes that are causing 

losses

Stage 2

Identify and analyse the critical 

behaviors with the crews

Stage 3

Intervene, measure adherence and give 

feedback

Stage 4

Scale Up

Workshops with the crews

1616

EHP Process

Stage 1

Select processes that are causing 

losses

Stage 2

Identify and analyse the critical 

behaviors with the crews

Stage 3

Intervene, measure adherence and give 

feedback

Stage 4

Scale Up

Running / Pulling Tubulars Rig up / Rig down

 Hand position (pipe & power tools)

 Rig floor orderliness

 Tools inspection

 Crew goes to the exclusion zone

 Driller intervenes when he detects lack 

of adherence

 Team members roles and position 

 Derrick man secures / releases the 

traveling block

 Operator uses crane to lift / unload 

handrails / tools

 Mechanic purges jacks to eliminate air 

in the hydraulic system

 Supervisor activates rig up / rig down

 Crew uses WAH procedure / PPE

Critical Behaviors
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EHP Process

Stage 1

Select processes that are causing 

losses

Stage 2

Identify and analyse the critical 

behaviors with the crews

Stage 3

Intervene, measure adherence and give 

feedback

Stage 4

Scale Up

Base-line

Rig up / Rig down

Running / Pulling Tubulars

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

01 – Roughneck – Hands position – Elevator

02 – Roughneck – Elevator handles orientation

03 – Roughneck – Hands position – Hyd. Power tongs

04 – Rough neck – Hands position – racking tubulars on rig …

05 – Order and Cleanliness on rig floor

06 – Driller – Tools & Equipment inspection

07 – Roughneck & Derrickman – Hazard area

08 – Drilller – Hazard area - intervention

93%

30%

88%

31%

82%

61%

83%

64%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

01 – Rig Supervisor – Assignment of roles & responsibilities

02 – Rig Supervior – Hazard Area

03 – Derrickman – Securing travelling block

04 – Crane Operator – Handrails & Stairs to Driller floor

05 – Rigger – Handrails of Driller floor

06 – Mechanic/Derickman – Purging hyd. cylinders & hyd. …

07 – Crew – PPE for work @ heights

08 – Supervisor – Leveling of unit

88%

73%

53%

35%

59%

47%

82%

35%
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EHP Process

Stage 1

Select processes that are causing 

losses

Stage 2

Identify and analyse the critical behaviors 

with the crews

Stage 3

Intervene, measure adherence and give 

feedback

Stage 4

Scale Up

ABC Changes in Organizational Behavior

Antecedent

Processes updated with crews’ feedback

Competency system to include formal assessments

Do-Respond Checklists 

Install cameras in all rigs

Update list of Technical Experts. Improve role / visibility

Consequence

Positive, soon and certain feedback

Incorporate levels of adherence into the recognition program

Intervention Plan
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Behavior Empowerment Center

Statistical Significance

2020

Positive, soon and certain 
feedback

 16 out of 16 behaviors with cumulative adherence > 90%

 15 out of 16 behaviors with cumulative adherence above

the base line

Weekly feedback to the crews

Weekly Behavioral Adherence Report
Week of November 22 - 28
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Positive, soon and certain feedback

Weekly feedback to the leaders

Base-line Intervention
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Impact
Pilot Rigs’ Performance
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EHP Process

Stage 1

Select processes that are causing losses

Stage 2

Identify and analyse the critical behaviors 

with the crews

Stage 3

Intervene, measure adherence and give 

feedback

Stage 4

Scale Up

Way forward - AI
Conclusions

 EHP delivers statistically significant results

 BEC is a powerful enabler of sustainability 

and scalability

 Artificial Intelligence will: 
• NOT replace the crews’ self-care

• Accelerate the feedback loop
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