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Game plan for workshop

Introductions

Part 1: Building a Logic Model
A Lecture
A Exercise
A Lecture

Part 2: Readability and Information Content
A Lecture
A Class critique

Part 3: Process for developing an evaluation logic model
A Exercise
A Lecture
Part 4: Discussion
A How did this workshop affect your thinking about evaluation?
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Round table introductions

Part 1: Building a logic model
Lecture
Break
Open question and discussion

Yelena Thomas presentation of her logic model

Breakout discussions and report

Lunch
Part 2: Visual clarity and information density
Principles
Examples
Natalya Kuziak presentation and discussion of her model
Break
Part 3: Working with stakeholders to build a model
Mi ke Coplen: Working with
Process for developing a logic model

Discussion of questions summary questions and evaluation
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Quick overview

A Draw a picture that describesthe program

A Use the picture to guide evaluation and work with stakeholders

A The rest of the day is commentary

© 2008 Jonathan Morell



Questions we will address at the end of the workshop

A How has your thinking changed about the relationship between logic
models and other aspects of evaluation?

A How can logic models be useful for reasons other than getting
consensus among stakeholders about program operations?

A When is it useful to use multiple forms of a model for the same
evaluation?

A What is the value of making the information content of a logic
model more dense and multidimensional?

A What are the different uses of a logic model at different points on
the evaluation life cycle?

A Why/when can logic models be useless or counterproductive?

© 2009 Jonathan Morell



Extending Logic Models: Beyond the Traditional View

A You will learn the basics, but this workshop is about
connections.

A What is the relationship between logic models and:

© 2009 Jonathan Morell

' Methodology
I Measurement
I Program theory

Principles of visual display

I Principles of group process
I Contours of knowledge about program operations



At the end of this workshop participants will know:

A What an evaluation logic model is

A How to build a logic model

A How to choose appropriate models i detail, content, complexity
A What logical relationships can be modeled

A Types of information that can be included in a model

A How to use logic models along the whole evaluation life cycle: Initial
design to A Report writing

A Connections between logic models and data, methodology, and knowledge
use

A Using form to affect the trade -off of information density and readability
A Limits of logic models

A How to work with stakeholders to develop a logic model

But dependi ng on peopl edbs I nterests, y
than others
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But what good Is the knowledge?

A Someti mes evaluators have no choice
Into a required form
o Input A throughput A output A outcome A impact
o If A then statements
I People are familiar with the form
I Funders expect or mandate its use
I Itreally does work very well in many cases

i Simplicity and face validity are accessible to people with limited evaluation
knowledge

A But there is good reason to go beyond the common form

I Sometimes we do have choices about the forms of our models

I Practice what we preach. Conceptual use is valuable even when instrumental use
is limited

I Trap of defining the construct by a particular operational definition precludes
opportunity for improvement

I In depth understanding of logic models teaches us something about evaluation
even if we never made a model

A Multiple versions are useful

© 2008 Jonathan Morell 8



Part 1
Building a Logic Model



Models and evaluation logic model

What is a model?

A model is an abstraction designed to identify important elements and
relationships within a system

What is an evaluation logic model?

A A model to understand relationships between program activities, its
consequences, and its environment

Ve

A Usuallya picture that addresses any or all of three questions
i If a program works as intended, what will be different? (Summative evaluation)
I What does it take for a program to work as intended? (Formative evaluation)
I What is needed to sustain a program after start-up? (Sustainability evaluation)

A Represents views (consensus?) of some (all?) stakeholders

A Work in progress, evolves with program, evaluation findings

© 2007 TechTeam Government Solutions, 2007 Jonathan Morell
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Incompleteness and error: The system behavior

view

A Because a deterministic model cannot fully specify an open system,
logic models are always incomplete approximations

A Error potential increases with:

' Length of causal chains
Number of feedback loops
Network richness (nodes:edges)

Accuracy of assumptions (e.g., does an element really belong in the
model ? | s there really a feedback
Programés departure from previous

o Small change + proven program + known setting vs.

o Innovative program + innovative solution + novel setting

o Rate of change in program or its environment

A If logic models are always wrong, why do we make them?

© 2007 TechTeam Government Solutions, 2007 Jonathan Morell

Because they are good enough to guide practical decisions
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Incompleteness and error: The domain expertise
view

A Reasonable people may think of program theory by drawing on different
experience and bodies of research

A Can we really say who is right?

A Is there much likelihood that any of them will get it completely right?

A Do we really think all these people will have the same program theory?

Intellectual Lens

Stance toward
program Economics Education Anthropology Liberal Conservative

© 2009 Jonathan Morell 12



Depending on use, logic models can be
simple or complicated

A Scale and complexity of
program

A Diversity of information needed
to design the evaluation

A Number of
I Elements represented
I Systems represented

T Nested models of different
scales

I Feedback loops

A The same evaluation might
need multiple versions, e.g.

I Technical development vs.
I Explanation to outsiders

© 2007 TechTeam Government Solutions, 2007 Jonathan Morell
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Different versions for different reasons

g 120" E180°
G

Areas get larger with distance from
equator, but straight lines are rhumb lines,
you can use the map to navigate.
(Mercator)

Areas are correct with respect to
each other, but charting courses is
problematic. (Hammer i Aitoff)




Who and what is a logic model good for?

A For evaluators
I Organize data
I Understand how the program works

I Gui de data collection plans (i f 11to6s
measurement)

A For stakeholders

I By starting with an understanding of program logic, stakeholders are prepared to
understand results

I Even knowledgeable stakeholders often gain insight from developing and seeing
the model

A Evaluator / Stakeholder relationships

I Knowledge transfer

I What will be evaluated

I Topics to be covered in the analysis

I Assistance with evaluation implementation
A Promote understanding

I Causal

I Explanatory

© 2007 TechTeam Government Solutions, 2007 Jonathan Morell
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Uses of logic models over the evaluation life cycle

Evaluation Life Cycle Stages

Initial Data Collection & Final
Planning Analysis Report
Model Use
Guide design

and planning

Evaluation
Implementation

Track/document
program change

Data analysis /
Interpretation

Knowledge
Transfer
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Logic model can change over time
A New stakeholders
A New stakeholder needs
A Bad management or process control
A Emerging connections among related programs

A Change in program e.g., new staff mix, funding, clients,
services

A Findings may change views of program, e.g., Culture
change happens earlier than expected

A But keep the old ones. Tracking the evolution is good
data in its own right

We usually assume that program theories will be stable over time
unless they are buffeted by fate. But sometimes they are planned to be
fluid.

© 2007 TechTeam Government Solutions, 2007 Jonathan Morell
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Some evolutionary logic models

The Kalamazoo Promise is a pledge by a group of anonymous donors to pay up
to 100 percent of tuition at any of Michigan's state colleges or universities for
graduates of Kalamazoo's public high schools

What might happen when a program like this is unleashed?

R Logic models can be highly path-dependent
One possibility : L

Rotary Club starts a program to work sl P
with the parents of school age children ) @:{; 7 |
Tutors detect mental health issues P=51 L@ =5
Cooperative arrangement pop up - 5\
between the mental health system and )
the schools.

Many other innovations are bound to arise
Each may depend on what went before
Connections among some/many of them
will further change the landscape of
possibilities

Possibilities are limitless and unpredictable

Except at the highest and most
abstract level, it is /mpossible
to develop an a priori logic
model

© 2009 Jonathan Morell 18
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What can be in a logic model?

A Feedback loops

A Verbal description

A Outside influences

A System boundaries

A Stakeholder priorities

A Timeline for observation

A Estimates of measurement feasibility

A Relationships among program elements
A Program content , process, and structure
A Guess as to whether parts of the model are correct
A Any other useful information

© 2007 TechTeam Government Solutions, 2007 Jonathan Morell
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What kinds of relationships can a logic model show?

Al:1

A 1: many

A Many : many

A Precedence
I A before B

I A & B simultaneously
I Agnostic with respect to precedence

Which of these do we want to use?
Let 6s 1 | lustrate with an

© 2008 Jonathan Morell
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Should we use 1:1 relationships for all variants of a management training program to

increase worker safety?

A Each version increases
complexity and detail.
Can we do evaluation at
those increased levels?

A Even if we can collect
and analyze the data,
can the system be
explained by the sum of

its parts?

A Each element is a
hypothesis. Error can

pile up.

© 2008 Jonathan Morell
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Reconfigure the logic models and reconsider the possibilities

Considering:

A Our ignorance of relationships

A Interactions among elements

A Likely error if we over-specify

Maybe we should change the evaluation
guestion to a many:1 evaluation question
for the first part

Or maybe we should stick with 1:1 but use a
gualitative methodology for the first part of
the model.

We canodt make the dec
considering relationships among

A Metrics

A Methodology

A Models

© 2008 Jonathan Morell

Managers show
serious effort in
improving safety

Many : 1 21
Managers show
serious effort in
improving safety
Managers Workers
improve safety perceive effort, Improved safety
processes act accordingly
)
|
Six Sigma
program I\_Iev_v qorpora_te
discipline policy
—1:1 case study— —1:1 quantitative—

Managers Workers
improve safety perceive effort, Improved safety
processes act accordingly
3
]
Six Sigma
program New corporate

discipline policy
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Models and methodology: Example of relationship

Do we have what we need to evaluate a
novel teacher training program?

A Historical data
A Comparison group data

A Knowledge if implementation
schedules

Ability to time data collection

\ >\

A Information on quality of each
individual program?

Maybe the best we can do is to test this
model instead.

© 2009 Jonathan Morell

I mplement novel
teacher training >

Better teaching

Higher student
achievement

program
Parent education |
program Improved student
behavior

Nutrition program

After school
tutoring

| mplement novel
teacher training
program

Parent education
program

Nutrition program

After school
tutoring

Better teaching

N

Higher student
achievement

Improved student
behavior
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Visual form of logic model should reflect the state of knowledge
of program theory

Operations Activities Outputs Outcomes Impact

One reason thiS Legislation Rulemaking  Rules Reduced defects Reduced fatalities
form is so Funding Inspection Reports Reduced failures  Reduced industries
common iS Im ||C|t Industry Enforcement = Penalties Limited Less environmental harm
P Industry Investigation | Information = Propagation Less property loss
aCknOWledgement standards State grants Reliable delivery
that the best we SEIG
] programs
can do is to say \
that T / T /
If a bunch of stuff A bunch of stuff will happen
happens here there

This is just fine. A model can only depict what we know.

© 2008 Jonathan Morell 24



How do logic models relate to other elements of

evaluation ?

Metrics T what gets measured?

Methodology T what is the logic
that allows us to interpret data?

Knowledge transfer i how do
we get people to listen to us?

© 2008 Jonathan Morell

|dentify constructs, but usually not at the
level of detail needed for measurement

Partially. Patterns in logic model may be a
pattern that can be tested

Partially. The model /s knowledge. Also,
stakeholder involvement sets
expectations and provides structure.
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Sometimes logic models can be the design

| f a complicated pattern i1 s val
causation even without comparison groups.

1. Model validated, reasonable to

assume program brought about Program outcomes

desired results achieved?
- Logic model
Program theory is wron
J h y i validated? s NO
3. Program theory wrong, but
something went right Yes 1 2
No 3 4

4. Nothing went right

But logic models do not tell us
A\ What mix of cases to pick

What comparison groups to use

When or how to triangulate from multiple sources of data

Over how long a period to map pre -implementation trends
When/how to make cross group and within group comparisons
Number and length of post-treatment follow -up data collections

> > > > P

j>\

© 2007 TechTeam Government Solutions, 2007 Jonathan Morell
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Different Ways to Model an Evaluation can be Complementary

A Project plan and logic model

A Do not match 1:1

A Should not match 1:1 because they serve different purposes
A But mapping the overlap increases ability to

A Work with stakeholders

A Manage the evaluation

n_|o Tack hama Ay 908 Imuu 16,09 I|ﬂ~1.|u 23,09 I|ﬂu_|u 30,09 [Sep .00 || Sep 13,09 [Sep 20.'09 |

1 Build lagic madel [ : .

2 4 Formal model approv al + 8/21 :

3 4 Develop instruments : !

4 Test instruments : %

5 4 Diata collection short term outcomes :

E [Ed  Interim report : ; . ;

7 4 Data collection interim outcomes : : :

& |[Ed  Data collection lang term outcomes

9 |[Ed  Final report : : ; ; 'y
Greee funr:tm_nal Better solutions EfFECt'VE i s Improved safety
probem solving implemented

© 2009 Jonathan Morell
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Programs for which  logic models are not appropriate

A Very stable programs with simple program theory

A Program is deliberately poorly specified, i.e.

I Rapid prototyping T continual testing and revision approach to program design
and implementation

I Continuous improvement rapid cycling of evaluation

A Models imply program stability. Programs may be unstable
i Rapid change in programb6s environment
I Formally complex systems-- self organization, phase shifts, etc.

I Multiple causes, highly networked and cross-linked

o Different combinations of changes among multiple causes can bring about the same
change

0 Best plan is to focus on issues that are richly linked, on the assumption that the system
will loosen and somehow change

© 2008 Jonathan Morell
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Do you need a logic model?

A Would the evaluation get better or worse if we did NOT have a logic model?
A Consequences (positive or negative) for other aspects of the evaluation:

I Metrics

I Methodology

I Knowledge transfer to stakeholders

i Ability to successfully implement and carry out the evaluation
A Costs and benefits

I Do we have resources to build a model that would truly improve the evaluation?

i Time to develop the model given the schedule needed to begin data collection?

i If we develop the model late, will having it help anyway?

i What else could be done with the time, money, and labor?

© 2008 Jonathan Morell 29



A

A

Complex Systems

Garden variety logic models

Deterministic, or at least stochastic
1:1, 1:many, many:many relationships can be specified and make intuitive sense

Complex system behavior is different, a long way from common sense, and
hard to depict visually

Stability

Chaos (not the same as random)

Edge of chaos

Position with respect to states is difficult to know
Emergence, which is not the same as

Self organizatipon

Autonomous agents

Systems comprised of large number of autonomous agents

I Agents sense environment and act according to a few simple rules

Result is emergent well organized behavior at a higher system level

30



Complex Systems Present Problems for Logic Models

How do we know that program theory really behaves in a complex fashion?

If it does, what does this do to how we work with stakeholders and for how they
understand their program theories?

i Can we use program theory to define the agents and their interaction rules?

How can we depict the logic model in a visual fashion?
I Inasense itis easy because agents have simple interactions
T Not so easy at the system level

How can we test program theory without computer simulations?

My solution is to ignore whether a system is formally complex, and proceed by asking
myself a few simple questions

I How certain am | that the program theory is reliable?

i Can | identify sources of uncertainty?

i Are there alternate program theories to consider?

i Is the program stable or unstable?

I If unstable, can | convince the client to agree to frequent logic model revision exercises?

31



How to handle unanticipated program change?

Continuum from change
I That is somewhat foreseeable but not foreseen A
I Change that cannot be anticipated

Research literature, experience with similar programs and diverse
expertise can reveal likely (possible) program behavior

Program monitoring can increase lead time for detecting impending
change

Evaluation designs can be made more agile

The way in which logic model revision is built into the evaluation
change process can help to detect unanticipated events and to
adjust evaluation designs

Evaluation in the Face of Uncertainty: Anticipating Surprise and
Responding to the Inevitable Guildford Press,2010
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Breakout exercise

A Workshop attendee presents a logic model in development
A Small group discussion of possibly useful changes
A Report back from groups, discussion with presenter

Yelena Thomas
Director-Performance and Evaluation
Investment and Performance Group
Ministry of Research, Science +
Technology

Telephone +64 4 917 2842

Facsimile +64 4 471 1284

© 2008 Jonathan Morell
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AExample 1: Logic Model for
Visi on Mbtaur an
knowl edge) and
Knowledge and Development
output class (MKDOC)



Mbt auranga Mbor i

A' Mbt auranga Mbori in a tra
knowledge, comprehension or understanding of
everything visible or invisible that exists across the
universe.'



A summary of information we had:

AVision MBastaastategicrpgliey document. Its
objective 1Is Ato unlock the
knowledge, resources and people to assist New
Zeal anders to create a bett e

Al nt entVi ¢nonit MAadbe nfnsadragrass the
government 0s broader RS&T 1Ir

A MkDOC was used as a tool to implement Vision
Mbt aur anga

AMKDOCGO6s objective: fdevel op
capability across the themes ofthe V/ s/7 on Mbt au
framewor ko



What Is special about this strategy?

A No other country has a comprehensive research strategy
that sees indigenous people, knowledge and resources,
as a source of opportunity and potential national benefit
In research, science and technology



Evaluation

A The primary evidence sources used In this
evaluation were interviews with people involved
In strategic and operational decisions related to
Viisi on MbAaAhdAVIKDGCn g a

A We had to evaluate the process rather than
outcomes

Vv

A Fully described activities that are happening,
nossible outcomes that they may achieve and
orojects that are funded

Ve

A Recommended further policy work and clarified
targets and monitoring requirements



Example 2: R&D tax credit
evaluation



> >

Background

R&D tax credit policy was introduced on 1 April 2008
The aim of the research and development tax incentive is to:

Al mprove the productivity and 1 ni
Zeal and businesses by encouraging b

The policy basis of an R&D tax cred
their products and processes, which directly contributes to productivity and
competitiveness. At the moment, businesses are likely to under invest in
R&D because they do not capture all of the benefits from that investment i
the investment results in wider benefits that boost productivity and
competitiveness for other firms as well. R&D tax credits should help to
address this underinvestment, resulting in businesses developing more new
products and processes. 0

The R&D tax credit is being administered by Inland Revenue Department

(IRD).[2]

Evaluation framework was designed in September 2007



Logic model for introduction of R&D tax credit

Logic Model

—

NZ Policy
Situation intervention
Firms under -
invest in R&D Provide tax
compared credit to
with most eligible
OECD nations firms

Input R&D — Output Qutcome
investment
Increased Better Socio-
inputs to economic economic
R&D by performance benefits at the
beneficiary by R&D active macro level
firms

firms




Evaluation overview

A The purpose of the evaluation of the effectiveness of the

R&D tax credit Is to:

Determine the effectiveness of the tax credit In
meeting the government aim.

A The proposed evaluation will assess

The effectiveness of its design and delivery; and its
Impact on the level of R&D undertaken in New Zealand,
focusing on the benefits to firms. [1]



Evaluation Framework based on the logic
model

A A set of evaluative questions for each stage for the R&D
tax credit evaluation.

A Each question will be answered though a set of
Investigative gquestions, with the methodology being
appropriate to the question, size of sample and quality of
data required- page 7 of the attached report



What happen next:

A R&D tax credit policy was removed on 1 April 2009

A We now have rich baseline data that we can use for
future R&D policies



Part 2
Visual Clarity and Information Density

Principles
Examples



Subtle changes in content can preserve logic and greatly

Improve visual presentation

Adv.

A

HF committee
customers

Policy at XYZ
agency

o Dept. 1

e Dept. 2

e Dept. n

XYZ R&D and
technical

Human factors

committee activities

External policy

program
managers
e Others

e XYZ agency HF

l

Internal activities
e Awareness
Outreach

R&D community
in other
Departments
and agencies

Collaboration
Knowledge
updating
Coordination
HF review

HF guidelines

Others

—Adv.>

XYX Agency Policy

Procurement

Rule making

Non-regulatory
activity

R&D & tech.
support

XYZ agency outcomes
e HF activity in modes

e Application of HSI to XYZ
infrastructure and operations.

e Increased inter-dept.
cooperation

e Leverage resources
e Responsiveness to public needs

. %thers?

External

e Industry procurement
e Industry policy

e Industry practices

e Government policies and
practices

e Others?

Outcomes in respective agencies

A

HF in policy / decision
making at requesting non
XYZ agency
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Adv.

4

Human factors
committee customers

Policy at XYZ
agency
e Dept. 1

Human factors
committee activities

e Dept. 2
e Dept. n

XYZ R&D and

External policy

e XYZ agency HF
program
managers

e Others

J

technical

R&D community
in other

Departments
and agencies

Internal activities
e Awareness
Qutreach
Collaboration
Knowledge
updating
Coordination
HFCC review
HSI guidelines
Others

~Adv.»

Policy

XYZ Procurement

XYZ Rule making

XYZ Non-
regulatory activity

XYZ agency outcomes

HF activity in modes

Application of HSI to XYZ
infrastructure and operations.

Increased inter-dept.
cooperation

Leverage resources
Responsiveness to public needs
Others?

XYZ R&D & tech.
support

Policy / decision
making at
requesting non
XYZ agency

External

Industry procurement
Industry policy
Industry practices

Government policies and
practices

Others?

Outcomes in respective agencies
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Sometimes the changes are not so subtle

Draft 1. deliberately done
quickly to capture the logic

Draft 2: cleaned up for
presentation

Cvin ||
Personal
Development

Self
Esteem
4

Personal Worth

Communication,
Knowledge,
Information

Internal Politics
and Clique A

ork Unit

Employee A
Sagqtisfaction J— .
| Supervisor
Formal PA Operations and MGT
System Organizationa
- | —{ I Process and 4—‘
—nd Procedures
RRewards. and | Senior
ecognition .
7 Leadership
Perf Appraisal And Rewards
Personal Worth \ Work Unit
Communication,
Personal —
Mission Teamwork Knowledge,
Development ;
Information
}
Self Esteem Internal F_’olltlcs
and Clique
A ) Employee
o Supervisor | /| Satisfaction
Perf Appraisal Operations and MGT
And Rewards
Rewards and
Recognition
X (@) izational
Formal PA . rganizationa Senior
+/ Remuneration Process and |« .
System Leadership
Procedures
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File formats matter if you want to print large scale

1 x 2 original as a Path

bitmap P=. 5‘#5 }E ZJ-IJ_'I

P=.5 ﬁ_‘g

1 x 2 original as a Path dependenc

vector graphic E‘; P= .5’ >&|
p= 5%y _P=.5

P=5 & -

0000000000000000000



Color characteristics make a difference

Modality makes a big difference in color
Computer screen Projection monitor

Screen set to
e Red 30
e (reen 255
e Blue 131

Read me

Read me Read me

Color saturation can assure that |f screen color

differences show in B&W gets too dark,
text is unreadable

© 2009 Jonathan Morell
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Type characteristics make a difference

A . Operations Activities Outputs Qutcomes Impact
All pOIﬂt Legislation Rulemaking | Rules Reduced defects | Reduced fatalities
A Serif Funding Inspection | Reports Reduced failures | Reduced industries
- . . Industry Enforcement| Penalties Limited Less environmental
A O line Spacing Industry Investigation| Information | propagation harm
A . standards State grants Less property loss
A BIaCk Ilnes State programs | Evaluation Reliable delivery
Education

< . Operations Activities Outputs Outcomes Impact
All pOlnt Legislation Rulemaking  Rules Reduced defects | Reduced fatalities
A Sans Serif Funding Inspection Reports Reduced failures Reduced industries
A %) oint Iine Industry Enforcement = Penalties Limited Less environmental harm

P _ Industry Investigation  Information = Propagation Less property loss

Spacing standards State grants Reliable delivery
A Gray lines State
programs

© 2009 Jonathan Morell 52



Guideline for choosing appropriate logic models

A Logic models are
I Technology (not science)
I Must be Aigood enougho to guide practical

A nNGood enougho usually means si mpl ¢

A Art to choosing the right level of complexity
I Overly complex = distracting, wasteful, prone to error
I Overly simple blinds to possibilities

© 2007 TechTeam Government Solutions, 2007 Jonathan Morell 53



Let 6s critique so0me
variety to some exotic species

Common problems Good
Ink to information? E.g. decoration that does not convey information

Does the model hold the readers

Does the form of the model tell the story that needs to be told?

Does the model contain the necessary information for its audiences?

How much explanation is needed for someone to understand the
model?

Are there false distinctions? E.g. different colors or shapes for the
same categories

Spatial relationships of elementsi do they reveal or confuse the
logic?

Visual clutter, e.g., intersecting lines that do not have to intersect

Lack of visual cues for distinctions that matter, e.g., same shape,
color, column for short and long term outcomes

Overall, how does the model nr e

© 2009 Jonathan Morell
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Bad

Indifferent

S
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Example # 1.1: Root cause problem solving innovation in a
transportation industry
Detailed view .

|
A Culture in railroad industry
g::’igr’ga“ageme"‘ 10 L, | Organizational functioning . safety
«  collective bargaining | ! Safety - speciic | 17 [+ general trust,
o st 3l __ _ accident rate L
o disciplinaryactions | — — — — L | injury time off L
| 1 '« improved protocols importance, value to
N A company
Program proves itself Non-safety specific o belief that safety
'« Corrective actions umml:mbels " Ampm;/smsm is 5
Analyze, recommend perceived as useful ’ «liabilty claims possiboe.
correntive action Implement changes | —>{ Confidentiaty Substantive reporting  — | gperations (e.g.
maintained fuel, insurance,
11 13 o protection 14 16 delay ime) 1|
«  C/Bratios |
«  profitabilty | LsJvalue of of program inspires
+  operating costs L more rigorous Cl in
+  PMschedules 1 company
« disciplinary actions 21
'« mechanical defects

Input to mgmt More outreach to workers

CI Committee operations

12 15

New data for FRA decision
making —

Changes in FRA policy

19 23

Sustainability monitoring and assessment

Program operation: 1- common guidelines across industry, 2- protection of confidentialit, 3- transition planning when new people get involved, 4- resources for Committee activity, 5- trust in data, 6- management support and interest.
Impact of 1- operational efficiencies 2- profitability 3- safety/QOL of employees

Beliefs about program: 1- s it succeeding, 2- dealing with important issues, 3- action being taken based on reporting

Labor/imanagement 1- Program role in contract negotiation, 2- entanglement with other bargaining issues, 3- regulation vs. problem solving approach by management, 4- union beliefs about ownership of safety programs, 5- local labor
commitment, 6- role in labor relations.

«  Role of outside organizations: 1- FELA real and perceived impact on ability to sue, 2- Office of Safety position on enforcement

Environmental and non-specific impacts

«  Government - Secretary level visibility, congressional action/budgets, operating rules « Management support at corporate level
«  Expectations - Media, employee awareness of similar programs in other industries « Labor support at national level

High level view of the same program

r_-. - - - - - - - - - - - - - - - - —-"T —-" —"T —"T—"T—TZ-T 777771

N I
VAV, Committee activity | |

L] Human
Resources

Organizational
functioning

Program

implementation,
initial testing

Data analysis, < . Org.

reporting to local
committees

structure

. Problem
analysis

e  Solution
generation

<{—

Implement
changes

e  Safety
Operations

Safety culture /

climate

Sustainability
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Example #1.2: Root cause problem solving innovation in a

Substantive reporting to
FSA

16

transportation industry

Organizational functioning

Safety - specific
e accident rate
e injury time off

e improved protocols

17

Non-safety specific
outcomes

e liability claims

e oOperations (e.g.
fuel, insurance,
delay time)

C/B ratios
profitability
operating costs

18 €

INE

Culture in industry

safety

general trust,
communication
employee sense of
importance, value to
company

belief that safety
improvement is
possible. 20

IS value of sp inspires more

>

PM schedules L — rigorous Cl in company
disciplinary actions 21
mechanical defects

New data for FOS decision S Changes in FOS policy

making

19

23
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Critigue of Example #1 Root cause problem solving
Innovation in a transportation industry

Solid vs. dotted arrows clarify feedback loops

Uses color to distinguish three Dbrec
ARempl oyee testingo and Aoutcomeo
A Index numbers to details of measurement procedures
A Color also differentiates gray shading. Visual cues preserved in black
and white
Inconsistent level of detail
i ASustainabilityo and Aenvironment
i AProcesso | ess detailed than outc
A No explanation of reason for the color coding
A Small print, only partially offset by blowing up separate parts of model
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Example #2.1 Root cause problem solving innovation in a
transportation industry

s———Implementation 2= 1* Order——a B—2" Order——a B——3" Order—a
FSA FSA
b Leadership »  Monitoring & improving FSA FSA
» Resource planning + Data analysis «  Policy decision making
B  Training
Data agency Data agency Data agency Data agency
» Leadership = System operation »  Communication = Sampling reports
» Resource planning »  Processing reports
> Training 4 357 | » Resource planning 16
Regulated industry Regulated industry gulated industry Regulated industry
» Leadership » Corractive action (CA) Safety enabling &  Rigorous Clin company
» Resource planning review behaviors p  Trend analysis
Alignment to other safety | b Safety policy
pragrams 12f
1/2f8 8 Communication 13 21
Cl teams Clteams Cl teams
» Leadership e Report analysis Analysis of even more
»  Resource planning »  Corrective action (CA) reports
b Launch identification e Resource planning
» Effactivensss of CAs
Multiple stakeholders Hultiple stakeholders ultiple stakeholders Hultiple stakeholders
MOU Implementation of ulture e Liability
cormactive actions ncidents » Safety costs
Injuries e Production
Accidents B Profitahility
Mechanical defects
Operating costs
14.-"1B_l-|

Regulated industry Regulated industry

- - . s Industry-wide reporting Safety culture

We experimented with a more contrasting system Best safety practices 20
color to illustrate the “swim lanes”

Long run sustainability of safety program  and  Outside influences



Example #2.2: Root cause problem solving innovation in a

transportation industry
Logic Model: How C3RS Works

[implementation il Firstorder il Second Order 2l Third Order g
N e

FRA/Volpe If- Leadership Manitoring and h Data analysis Policy decision-making
+ Resource planning improving
« Trainin
’ - J . J
BTS (_ Leadership . BTS Communications A « Communication h Sampling reports h
« Resource planning « Report Processing - Processing of even
« Training maore reports
+ Resource planning
N . J AR J
Railroad /_ Leadership Corrective action h (- Safety-enabling A - Rigorous continuaus h
Corporate « Resource planning review behaviors improvement in
- Alignment with other company
safety programs - Trend analysis
« Communication: - Safety policy
quality, amount,
consistency
\ \ AN AN J
4 ] . ™ ] ™
PRT « Leadership « Report analysis - Analysis of even more
« Resource planning «» Corrective action reports
- Launch identification + Resource planning
« Effectiveness of + Outreach to employees
corrective action
\. \. V. N J
C3Rs- Employee submission ) « Employee involvement h Employee morale )
Targeted of reports to BTS inC3Rs
Employees + Safety practices
» Awareness
\ J Y, \. Vi
. . ! 4. '
Multiple IMOU Implementation of - Culture « Liahility
Stakeholders corrective action - Incidents - Safety costs
- Injuries « Production
- Derailments, collisions - Profitability
- Mechanical defects
- Decertifications, FTX
- Operating costs
. J - \ J
'
Railroad Industry-wide reporting - Safety culture
Industry system « Best safety practices
pN pN
9/11/2008

59



Critigue of Example #2 Root cause problem solving
Innovation in a transportation industry

Al ternate version of t he Afl ow c¢chai
evaluators, swim lanes for stakeholders

Wor ks very well Il n public because I

Color reproduction in works on screen but not readable in print

Gray tone version improves on color by keeping distinctions with less
contrast differentiati on. Easier ol
better.)

A Neither version does very well on readability
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Example 3: Input

A Impact for a federal regulatory agency
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