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Strategy to Incorporate Human Systems Integration
NPR 7123.1B
NASA Systems
Engineering Processes
and Requirements

Revision B issued 2013 incorporated HSI.

April 18, 2013

NASA HSI
Experience

National Aeronautics and
Space Administration

Major update.
Drafted in 2014 with HSI content.
Formal review 2015, publish 2016.

NASA Progress on HSI:
• NPR 7123.1B: System Engineering HSI Plan needed
for space flight programs
• SE Handbook: 2015 update with HSI content added
• HSI Practitioner’s Guide: how-to document with
template for an HSI Plan.

NASA/SP–2015-3709

Human Systems
Integration (HSI)
Practitioner’s Guide
(HPG)

National Aeronautics and
Space Administration

Kriss J. Kennedy, Space Architect

HPG
Drafted 2014.
Baseline 2015.

Human Systems Integration Context
• HSI is a system engineering discipline that applies knowledge of human capabilities and limitations throughout the design,
implementation, and operation of hardware and software. The Human in HSI refers to all personnel involved with a given
system, including users, operators, maintainers, assemblers, ground support personnel, logistics suppliers, personnel trainers.
HSI embraces the concept of The Human as a sub-system on par with the hardware and software subsystems.
• An interdisciplinary and comprehensive management and technical process that focuses on the integration of human
considerations into the system acquisition and development processes to enhance human system design, reduce life-cycle
ownership cost, and optimize total system performance.
Human system domain design activities associated with manpower, personnel, training, human factors engineering, safety,
health, habitability, and survivability are considered concurrently and integrated with all other systems engineering design
activities. (NPR 7123.1B)
• The HSI discipline includes a range of managerial and technical domains and specialties—e.g., systems engineers, program
managers, NASA institutional support offices, human factors engineers, safety and reliability analysts, psychologists, medical
professionals, logistics and maintenance expertise
• HSI domains collectively define (a) how human capabilities or limitations impact the hardware and software of any given
system, in terms of its design, effectiveness, operation, support and the associated cost and affordability of these components,
and (b) how the system hardware, software, and environment impact human performance. Total system performance is a
measurable outcome of the effectiveness of the integrated interaction of hardware, software, and human elements. Essential
engineering expertise areas change as the systems engineering (SE) lifecycle progresses. For this reason, these roles and
responsibilities must be identified within the Human Systems Integration Plan at the outset of a project, either as a standalone
document or as a part of a program’s or project’s (P/P’s) System Engineering Management Plan (SEMP).
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Overview of HSI as applied to the NASA Systems Engineering Process
• Concept Development: Participating early to ensure HSI considerations are included in
conceptualization (e.g., function allocation to humans, support analysis of alternatives, flight and
ground crew projections, human risk assessment).
• Requirements Definition: Being a vital part of the system capabilities and specification definition
process. Write clear, concise, and testable HSI-related capabilities and specifications to ensure the
human-allocated functions and risks are addressed.
• Design Development: Participate in the design process of systems to ensure HSI principles are
incorporated into design decisions such that system trade-offs do not marginalize human
considerations.
• Testing and Evaluation: Conduct verifications of HSI-related system requirements and validation in an
operational context to evaluate whether the system adequately facilitates human performance in
meeting total mission performance goals.
• Sustainment: Continue the system support process to ensure HSI concerns are addressed through
operational lessons learned, engineering changes, training improvements, etc.
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Human Systems Integration Domains
Domain

Human Factors
Engineering (HFE)

Operations
Resources

Definition
Designing hardware and software to optimize human well-being and
overall system safety, performance, and operability by designing with an
emphasis on human capabilities and limitations as they impact and are impacted
by system design across mission environments and conditions (nominal,
contingency, and emergency) to support robust integration of all humans
interacting with a system throughout its life cycle.
The considerations and resources required for operations planning and
execution. This includes operability and human effectiveness for flight and
ground crews to drive system design and development phases, as well as trades
for function allocation, automation, and autonomy.

Maintainability and Design to simplify maintenance and optimize human resources, spares,
consumables, and logistics, which are essential due to limited time, access, and
Supportability
Habitability and
Environment

distance for space missions.
External and internal environment considerations for human habitat and
exposure to natural environment including factors of living and working
conditions necessary to sustain the morale, safety, health, and performance of
the user population which directly affect personnel effectiveness.

Examples of Expertise
Crew Workload and Usability, Human-in-the-Loop
Evaluation, Human Error Analysis, Human
Interface, Systems Design, and HFE Analysis

Operations process design for both ground and
flight crew, human/machine resource allocation,
Mission Operations, Resource modeling and
complexity analysis, Flight Operations, procedure
development, crew time, staffing/qualifications
analysis
In-flight Maintenance and Housekeeping, Ground
Maintenance and Assembly, Sustainability and
Logistics
Environmental Health, Radiation Health,
Toxicology, Nutrition, Acoustics, Architecture
Crew Health and Countermeasures, EVA
Physiology, Medical Concerns, Lighting

Safety

Safety factors ensure the execution of mission activities with minimal risk to
personnel. Mission success includes returning the crew following completion of
mission objectives and maintaining the safety of ground personnel.

Safety, Reliability, Quality Assurance

Training

Design training program to simplify the resources that are required to provide
personnel with requisite knowledge, skills, and abilities to properly operate,
maintain, and support the system.

Instructional Design, Training Facility
Development, On-board Training (OBT)
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Commercial Crew Program & HSI Plan
Sierra Nevada Corp
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NASA Human Systems Integration:
HSI Practitioner’s Guide
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HSI Practitioner’s Guide (HPG)
The Practitioner's Guide captures HSI best practices as applied to the NASA SE Process
• Goal: Frequently-used document focused on HSI leads and team members
• Written to sync up with the recent HSI content in the new SEHB
• Provides an HSI layer to the 17 SE Engine Processes and Life Cycle
• HSI seamlessly integrates with existing SE methods and tools
• HPG reader should be familiar with the SEHB
• Provides ‘how to’ guidance and tailoring for project size
• Targets a wide variety of user roles (practitioner, manager, specialists)
• Much more detailed and comprehensive than the HSI content in the SEHB
• Written at an Agency level (goal: add robotics and aviation info in the future)
NASA/SP–2015-3709

Human Systems
Integration (HSI)
Practitioner’s Guide
(HPG)

National Aeronautics and
Space Administration
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Human Systems Integration Practitioner’s Guide
Four key concepts define an effective HSI effort.
- The system comprises hardware, software, and human elements needed to operate and
maintain the system within an environment.
- Human interactions that need to be considered in P/P management, systems engineering, and
HSI include all personnel that interface with a system at any and all phases of the system’s life
cycle—i.e., the end users (pilots, crewmembers), maintainers, ground controllers, logistics
personnel, sustaining engineers, etc.
- Successful HSI depends upon integration and collaboration of multiple domains.
- HSI must be considered and established in P/P planning early in system development and
acquisition—i.e., in the early concept and design phases of NASA systems engineering—and
applied iteratively throughout the development life cycle from pre-Phase A through to
operations.
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Human Systems Integration Practitioner’s Guide Outline
Chapter

Short Title

1

Introduction to HSI

2

Implementing HSI

3

HSI in NASA SE Engine

4

Planning and Execution

5
App. A

HSI Body of Knowledge
HSI Plan Outline

App. B

HSI Planning Checklist

App. C

HSI Implementation Experiences
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Purpose
“Why HSI”
• Background and History
• Key Concepts
• HSI Domains
“Who”
• Authority hierarchy
• NASA HSI Documents
• Collaboration
“When” and “What”
• A Phase-by-Phase HSI Overlay to NASA Systems Engineering Engine
• Product maturity by Phase
“How”
• Getting Organized
• Tailoring for Program/Project Size
• Planning for HSI
• Key Skills for the HSI Practitioner
• List of HSI information from NASA, Industry, DoD, and other sources
• Annotated HSI Plan outline to aid HSI practitioner development of HSI Plan
• Sample of checklist to aid practitioner in assessing scope of HSI effort during early lifecycle
phases
• HSI implementation examples with positive/negative lessons learned and HSI ideal state

HPG Content Samples:

Chapter 1, Introduction to HSI

• This figure is from the International Council of Systems Engineering Handbook. Life cycle costs of a
program or project are “locked in” early in programs or projects.
• Hardware and software system designers tend to focus on technology development without
considering the human interaction and human integration into the system.
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HPG Content Samples:

Chapter 1, Introduction to HSI
The NASA HSI Process Approach
The NASA approach of identifying HSI as a cross-cutting function provides HSI structure to the SEE, while
still allowing for tailoring of HSI to the mission of a P/P.
The first benefit of this approach is that a system engineer can readily learn to be an HSI practitioner.
Similarly, by performing HSI, human-centered design practitioners learn systems engineering best practices
and facilitate execution of SEE processes.
The second benefit of this approach is directly to the P/P stakeholders–i.e., to ensure that the original
operational vision is fulfilled. The HSI practitioner can provide ongoing P/P objectivity through continually
insisting on validation of questions such as, “Are we building the system originally envisioned?” or “Does this
system design solve the stakeholders’ challenge and fulfill the stakeholders’ needs?”
The third benefit is the immediate applicability of HSI practices to systems engineering workflow. By
integrating HSI with the SEE, HSI becomes another best practice for systems engineers rather than
something that “somebody else” performs.

Kriss J. Kennedy, Space Architect

Human Systems Integration Practitioner’s Guide
NASA Policy Directives / Procedural Requirements
Document

NASA/SP-2007-6015, NASA Systems
Engineering Handbook (with 2015
update)
NPR 8705.2B, Human-Rating
Requirements for Space Systems
NPR 7123.1B, NASA Systems Engineering
Processes and Requirements
NPR 7120.5E, NASA Space Flight Program
and Project Management
Requirements
NPR 7120.11, NASA Health and Medical
Technical Authority (HMTA)
Implementation
NPR 8900.1A, NASA Health and Medical
Requirements for Human Space
Exploration
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HSI Content
Describes systems engineering as it should be applied to the development and
implementation of large and small NASA programs and projects.
Includes descriptions of HSI domains, life cycle activities, products, procedures, and
practices.
Processes, procedures, and requirements necessary to produce human-rated space
systems that protect the safety of crewmembers and passengers on NASA space missions.
For programs that require Human-Rating per this NPR, paragraph 2.3.8 requires the
spaceflight program to form an HSI Team before SRR.
Appendix A includes definition of HSI.
Appendix G, Life cycle and Technical Review Entrance and Success Criteria, includes an
HSI Plan.
Establishes the requirements by which NASA formulates and implements space flight
programs and projects, consistent with the governance model contained in NPD 1000.0,
NASA Governance and Strategic Management Handbook. Includes Human Rating
requirements.
Implements HMTA responsibilities to ensure that Agency health and medical policy,
procedural requirements, and standards are addressed in P/P management when
applicable and appropriate.
Establishes health and medical requirements for human space flight and the
responsibilities for their implementation including health and medical, human
performance, habitability, and environmental standards; sponsorship of health-related
and clinical research.

Human Systems Integration Practitioner’s Guide
NASA HMTA Standards Documents and Handbooks
Document

NASA-STD-3001, NASA Space Flight
Human System Standard

NASA/SP-2010-3407, Human Integration
Design Handbook (HIDH)
NASA/TP-2014-218556, Human
Integration Design Processes (HIDP)
NASA/SP-2014-3705, NASA Space Flight
Program and Project Management
Handbook
(companion to NPR 7120.5E, NASA Space
Flight Program and Project Management
Requirements)
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HSI Content
OCHMO mandatory standard for NASA human space flight programs.
Establishes Agency-wide requirements that minimize health and performance
risks for flight crew in human space flight programs.
Includes requirement [V2 3005] mandating that human space flight programs
establish and execute a human-centered design process.
Guidance for the crew health, habitability, environment, and human factors
design of all NASA human space flight systems.
HSI design processes, including methodologies and best practices that NASA
has used to meet human systems and human-rating requirements for
developing crewed spacecraft. HIDP content is framed around humancentered design methodologies and processes.
Contains context, detail, rationale, and guidance that supplements and
enhances the implementation of space flight programs and projects, including
an HSI Plan.

HPG Content Samples:

Chapter 2, Implementing HSI
Overview of HSI as applied to the NASA Systems Engineering Process
•

Concept Development: Participating early to ensure HSI considerations are included in conceptualization (e.g.,
function allocation to humans, support analysis of alternatives, flight and ground crew projections, human risk
assessment).

•

Requirements Definition: Being a vital part of the system capabilities and specification definition process. Write
clear, concise, and testable HSI-related capabilities and specifications to ensure the human-allocated functions and
risks are addressed.

•

Design Development: Participate in the design process of systems to ensure HSI principles are incorporated into
design decisions such that system trade-offs do not marginalize human considerations.

•

Testing and Evaluation: Conduct verifications of HSI-related system requirements and validation in an operational
context to evaluate whether the system adequately facilitates human performance in meeting total mission
performance goals.

•

Sustainment: Continue the system support process to ensure HSI concerns are addressed through operational
lessons learned, engineering changes, training improvements, etc.
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HPG Content Samples:

Chapter 3, HSI in NASA SE Engine
A depiction of HSI product
inputs and outputs from the
SEE processes using the
NASA/SP-2007-6105 wall
chart process flow diagram
shown in the figure above,
Systems Engineering Engine
with HSI Inputs and Outputs,
with additional text added for
HSI.
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HPG Content Samples:

Chapter 3, HSI in NASA SE Engine
SYSTEM DESIGN PROCESSES
Requirements Definition Processes
Stakeholder Expectations Definition (1) Technical Requirements
Definition (2)
Technical Solution Definition
Logical Decomposition (3)
Design Solution Definition (4)
PRODUCT REALIZATION PROCESSES
Design Realization Processes
Product Implementation (5)
Product Integration (6)
Evaluation Processes
Product Verification (7)
Product Validation (8)
Product Transition Processes
Product Transition Process (9)
TECHNICAL MANAGEMENT PROCESSES
Technical Planning Processes (10)

HSI EMPHASIS
Functional allocation between and among systems and humans, define roles
and responsibilities, develop requirements, baseline ConOps
Functional allocation (during decomposition), ConOps and operations goals,
iterative human-centered design, design prototyping for human-in-the-loop
evaluation, operate-to documents
HSI EMPHASIS
Validate design for all human-systems interactions as elements are integrated

Human-in-the-Loop Testing, validation to ConOps

Prepare for Operations: training, simulations, handing and operations
documents
HSI EMPHASIS
Life cycle cost management

Technical Control Processes (11-15)

HSI participation in management processes, as required

Technical Assessment Process (16)

HSI products, entrance, and exit criteria for milestone reviews; TPM examples

Technical Decision Analysis Process (17)

Human-centered design, HSI domain participation

Kriss J. Kennedy, Space Architect

HPG Content Samples:

Chapter 3, HSI in NASA SE Engine
The sections in this chapter are subdivided by life cycle phase since the 17 SEE processes are executed in multiple phases, which
supports the iteration and recursive execution of SEE processes.
In each phase of the P/P, the HSI practitioner must be product-oriented in order to add distinct, recognizable value. Tangible products
must be planned and executed on schedule and to the necessary phase-based maturity in order for HSI to be a key player in systems
engineering, in design efforts, and in mission operations. The by-phase sections will focus on both the SEE processes and product
maturity goals, since products typically cut across life cycle phases.
Phase

Pre-A

Milestone Review
Product

MCR

SRR

Concept Documents, ConOps
Functional Allocation to Humans
(Flight Architecture)
Functional Allocation to Humans
(Ground Architecture)

D

I

U

U

D

I

U

U

D

D

I

U

HSI Decomposition Models for Requirements Development

D

U

U

U

HSI Requirements (Project and System)
HSI Requirements (Subsystem)
HSI inputs to technology maturation
Human mockups , models, prototypes
Human Assessments,
Human-systems interactions
Validate design to ConOps

D
D
I
X

I
D
U
X

U
D
U
X

U
I
U
X

U
X

X

X

X

X

X

X

X

X

X
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A

B
SDR/
MDR

PDR

C
CDR/
PRR

D
SIR

TRR

SAR

X

ORR

E

F

FRR

PLAR/ CERR

DR/
DRR

X

X

HPG Content Samples:

Chapter 4, Planning and Execution
Guidelines for Development and Refinement of the HSI Plan
Pre-Phase A/Phase A: Develop the HSI Plan based on the results of functional analyses and derived human-centered
requirements.
Phase B: Revise HSI Plan to reflect results of human, hardware, and software task allocation determination, system
specifications, and source selection strategies and results.
Phase C: Identify potential human-related shortfalls and failures in human-system integration. Develop and execute
mitigation strategies. Update HSI Plan to include latest system specifications, integration strategy, analyses of training and
support requirements.
Phase D: Update HSI Plan to address issues related to system integration with training and support strategies. After
evaluation, incorporate results of evaluations regarding usability, operability, and supportability of the system. Ensure
testing is accomplished by operational users in operating conditions. Identify human-related shortfalls and failures in
human-machine integration. After the Plan is updated, document lessons learned to prepare for the next iteration of
design.
Phase E/Phase F: These phases realize the execution of plans derived during the development and acquisition of the
system (e.g., training plan, disposal plan, operational resources, survivability, etc.). This is another opportunity to collect
data (e.g., habitability, usability, training, environment, safety, occupational health issues, etc.) and document lessons
learned.
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HPG Content Samples:

Chapter 4, Planning and Execution
HSI Plan Content Outline
1.0 Introduction
1.1 Purpose
1.2 Scope
1.3 Definitions
2.0 Applicable Documents
3.0 HSI Objectives
3.1 System Description
3.2 HSI Relevance
4.0 HSI Strategy
4.1 HSI Strategy Summary
4.2 HSI Domains
5.0 HSI Requirements, Organization, and Risk
Management
5.1 HSI Requirements
5.2 HSI Organization, Roles, and Responsibilities
5.2.1 HSI Organization
5.2.2 HSI Roles & Responsibilities
5.3 HSI Issue and Risk Processing
6.0 HSI Implementation
6.1 HSI Implementation Summary
6.2 HSI Activities and Products
6.3 HSI Plan Update
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The HSI Plan—a practice in NPR
7123.1B, NASA Systems Engineering
Processes and Requirements— is a
clearly identified section within the
SEMP or a stand-alone HSI Plan
document, depending on the size and
scope of the P/P.

HPG Content Samples:

Appendix A, HSI Plan Content Outline
Life Cycle Phase

Phase Description

Pre-Phase A

Concept Studies

Activity, Product, or Risk Mitigation
•

ConOps (Preliminary—to include training, maintenance, logistics, etc.)

Phase E

Operations & Sustainment

•

HSI Plan (Baseline)
ConOps (Initial)
HSI responsible party(ies) and/or Team identified before SRR
Develop mockup(s) for HSI evaluations
Crew Workload Evaluation Plan
Functional Allocation, crew task lists
Validation of ConOps (planning)
HSI Plan (update)
ConOps (Baseline)
Develop engineering-level mockup(s) for HSI evaluations
Define crew environmental and crew health support needs (e.g., aircraft flight decks, human space flight
missions)
Assess operator interfaces through task analyses
Human-in-the-loop usability plan
Human-Rating report for PDR
HSI Plan (update)
High-level summary
First Article HSI Tests
example listing of HSI
Human-Rating report for CDR
activities, products and
Human-Rating report for ORR
known risk mitigations by
Validation of human-centered design activities
life cycle phase, as
Validation of ConOps
shown in HPG Appendix
A, Section 6.2
Monitoring of human-centered design performance

Phase F

Closeout

•

Lessons Learned report

Phase A

Phase B

Phase C

Phase D
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•
•
•
Concept & Technology Development •
•
•
•
•
•
•
Preliminary Design & Technology
•
Completion
•
•
•
•
Final Design & Fabrication
•
•
•
System Assembly, Integ. & Test, Launch
•
& Checkout
•

Representative Examples of HSI Tools
General Type

Specific Examples

Human error analysis

Cognitive Reliability and Error Analysis Model (CREAM

Workload analysis/evaluation

Bedford evaluation scale, NASA TLX, or other HITL measures

Usability analysis/evaluation

System Usability Scale (SUS) or other HITL measures

Anthropometric analysis

Population analysis, worksite analysis

Task analysis/evaluation

Discrete event simulation

Requirements management

3SL Cradle or other products

Lighting Analysis

Radiance modeling

Acoustics

Statistical energy analysis and modeling

Radiation

NASA space cancer risk projection models

Environmental analysis

Water, air, microbial sampling/analysis methods

Physiologic analysis

JSC 33124/CTSD-SH-918, 41-Node Transient Metabolic Man Program,
Computer Program Documentation, Wissler human thermoregulation
analysis -- Decompression sickness Bubble Growth Model

Medical care planning

NASA Integrated Medical Model
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Human Factors Effects on Partial Gravity Design
Consideration
Walking and Running

•
•
•

Posture

•

Jumping

•
•

Equipment Handling
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•

Differences from Earth Gravity
Reduced gravity changes the gait because
•
of a change in force (Margaria & Cavagna,
1964)
•
Reduction in force reduces the traction and
increases starting and stopping distances
•
Bouncing occurs because humans expend
earth gravity forces
•
In reduced gravity, as locomotion speed
increases, body inclination increases
dramatically as compared to Earth
conditions (Figure 5) which decreases
traction
•
Humans can jump about seven times as
high in lunar gravity (Hewes & Spady, 1964
and Spady & Krasnow, 1966)
•
Extrapolation suggests humans can jump
three to four times as high in Mars gravity
Reduced gravity reduces equipment weight
and allows humans to move mass

•

Habitat Design Impacts
Traction surfaces are required in major
circulation paths
Corridors should be clear of obstructions
and mobility aids should be provided
Low ceiling heights in personal spaces and
higher ceiling heights in circulation paths
and public spaces (2.1 - 3.0 meters)
Traction surfaces in major circulation
paths

Allowing for partial adaptation over time,
stair risers should be about 0.5 meters on
the Moon and 0.4 meters on Mars
High ceilings should be provided in
recreation areas (<6.1 meters on the
Moon & 4 meters on Mars)
Allows the potential for more equipment
movement without handling aids
25

WELL Design
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WELL Building Institute
https://www.wellcertified.com/

• The WELL Building Standard® is a performance-based system for measuring,
certifying, and monitoring features of the built environment that impact human health
and well-being, through air, water, nourishment, light, fitness, comfort, and mind. The
WELL Building Standard v1 and v2 is revolutionizing the way people think about
buildings.
• It explores how design, operations and behaviors within the places where we live,
work, learn and play can be optimized to advance human health and well-being.
• WELL-v2 Sections (10):
• Air, Water, Nourishment, Light, Movement, Thermal Comfort, Sound, Materials,
Mind, and Community
• Linking Design to our Bodies: Health & Well-Being
• Similar to LEED
https://www.gbrionline.org/what-is-well-certification/
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Interdisciplinary Center for Healthy Workplaces
https://healthyworkplaces.berkeley.edu/

• Dr. Cristina Banks, Director Interdisciplinary Center for Healthy Workplaces
(HealthyWorkplaces)
• design and research methodologies combine to support health, well-being, and
productivity—in short, the prosperity of people and place
• physical environment affects human beings--physically, emotionally, psychologically,
and socially--whether we design it with that in mind or not.
• organizational psychology and public health perspective how this subsequently
affects motivation, satisfaction, health, and degree of person-environment-fit

Kriss J. Kennedy, Space Architect

28

The Work

Organizational
Design
Human Resources

The Law

Public Policy
Employment Law

Work Design
Mind & the
Body
Medicine
Neuroscience

Engineering
Ergonomics
Software
Automation

Interdisciplinary
Center for Healthy
Workplaces
University of California,
Berkeley

Human Nature

Repository | Convener | Catalyst

Psychology
Sociology
Economics

Societal Impact
Public Health
Nutrition
Physical Activity
Demographics
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The Built
Environment
Physical
Environment
IEQ
Design

Tools

Technology
Health Tech
Sensors

Nine Human Needs
Meaning/
Purpose
Personal
Growth
Physical WB/
Vitality

Autonomy
Positive
Emotions

Competence/
Mastery

Safety
Belonging/
Social
Connection
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Engaged/
Accomplishment

•
•
•
•
•
•
•
•
•

Physical Well-being / Vitality
Personal Growth
Safety
Meaning / Purpose
Positive Emotions
Belonging / Social Connection
Autonomy
Competence / Mastery
Engagement / Accomplishment

30

environment design to secure need satisfaction
• Drivers of need satisfaction in the physical and psychological
environment
•
•
•
•
•
•
•
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Privacy
Flexibility
Predictability
Equity
Comfort
Connection
Safety

(competence, accomplishment)
(autonomy, accomplishment)
(competence, accomplishment)
(meaning/purpose, positive emotions)
(physical vitality, safety)
(belonging, positive emotions)
(safety, physical vitality)

Sally Augustin
“Living in an Impressionist World: Human Experience of Places”
Human emotional experience of the physical environment is
shaped by five factors.
1. Fundamental universal sensory processing
2. individual place experience/history
3. group culture
4. national culture
5. personality
Color: for humans to excel at “knowledge” work a grayish green with white brightness increases
our ability to do work.
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Environmental Psychology
• studies of burnout, principally from the decades of work by Christina Maslach and Michael Leiter.
• They define burnout as workers who are overwhelmed, unable to cope, unmotivated, and display
negative attitudes and poor performance.
• These authors characterize three phases of burnout: exhaustion, cynicism, and inefficacy. It is
important to know the outcomes of burnout, and then their recommendations for how to avoid
burnout in the workplace.
Outcomes:
• Poor quality work
• Low morale
• Absenteeism
• Turnover
• Health problems
• Depression
• Family problems
• Self-harm, suicide
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Six Strategic Areas for Burnout
Mitigation:
1. Sustainable workload
2. Choice and control
3. Reward and recognition
4. Supportive work community
5. Fairness, respect and social justice
6. Clear values and meaningful work.
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Biophilia
Biophilia: bringing nature into the built environment. Patterns found in nature
comfort humans. Like wood grain patterns, plants, lighting, art, color. It has a
positive affect on human beings. It stimulates the senses and promotes “active”
physiological restoration. Satisfaction of Basic Human Needs!
• The biophilia hypothesis suggests that humans possess an innate tendency to
seek connections with nature and other forms of life.[1] Edward O.
Wilson introduced and popularized the hypothesis in his
book, Biophilia (1984).[2] He defines biophilia as "the urge to affiliate with
other forms of life".[3]
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Health, Well-Being & Productivity
https://berkeleyphw.catalog.instruct
ure.com/browse/ichw/courses/builtto-thrive-book-and-community
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