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Overview

The problem

A high level logic model

The dilemma, “The magic in the middle”

A solution

Diffusion of innovations - a theory of change

Placement of a theory of change in the logic
model

A generic theory of change and two more
focused versions

Researchable issues deriving from the model
summary and conclusions
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The Problem

A governmental organization with many offices and programs
conducting energy research and delivering a broad range of
products and services

Program managers who need to meet statutory and
administrative requirements as well as to respond to intense
pressure for accountability from the Office of Management and
Budget (Executive Branch), the US Congress, and
Departmental Management

Program managers who have typically done well at defining
outputs and long term goals but who are being pressed to
demonstrate outcomes that link the outputs to long-term goals
— outcomes that have typically been ill-defined

Program managers who have a passing acquaintance with
evaluation who want and need to be more engaged in defining
and effectively managing evaluations

Budgets that could be stretched if tools were available to reduce
the current level of customization in current evaluation design
activities and to enable managers to modify generic designs to
more rapidly define and customize evaluations.
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The Office of Energy Efficiency and Renewable Energy of the US
Department of Energy Undertakes Activities to

Build Infrastructure Fund and Promote Adoption
Analyze Develop Assist Assist Outreach Assist and Provide Reviewing
and PIanE>TechnicaI I:> Public I:> Businesses I:> and I:> Fund I:> Tools and I:> and
Information  Entities Partner Purchases Technical Reporting
Assistance
To target + ¢ v v
Technical and other Federal, Manufacturers End-user organizations,
personnel in state, and distributors firms and individuals
laboratories, local retailers
government, firms, agencies
colleges,
universities
\ 4 i i
So that these target audiences will
Create, advance, Change the Create and enhance Adopt, replicate,
and package policies, products, create and institutionalize,
market and structure and align market and enculturate
technical operation of channels, enhance energy efficient
knowledge to make | | public entities to marketing, and technologies and
energy efficiency smooth the develop installation practices
more accessible advance energy and support
and implementable efficiency infrastructures
Thereby ¢ ¢ ¢
Reducing energy use and emissions, enhancing productivity, and
global security NNOVOLOGIE




Frequently the “theory of change”
associated with a program is not explicit

“I think you should

o O O be more explicit
here in step two.

Quote from a Sidney
Harris cartoon

for Intermediate Long-Term

Resources > Activities » Outputs | Custolers _>Short—Term \ Outcomes Outcomes

(Inputs) Outcomes (through & Problem
Reachsd .

customers) Solution

Laboratories

This can make it difficult for programs to:

—show intermediate progress, full range of outcomes/ benefits
— attribute outcomes to program activities
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The Office of Energy Efficiency and Renewable Energy of the US
Department of Energy Undertakes Activities to

EERE wants evaluations to
identify, measure, and track
change in these areas so that the
linkages between outputs and
impacts are apparent and market
effects and impacts can be
accurately attributed to EERE

So that t rget audiences will \
ate, advance, Change the Create and enhance Adopt, replicate,

and package policies, products, create and institutionalize,
market and structure and align market and enculturate
technical operation of channels, enhance energy efficient
knowledge to make | | public entities to marketing, and technologies and
practices

energy efficiency smooth the develop installation
accessible advance energy and support
and imp ble efficiency infrastructures
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The Office of Energy Efficiency and Renewable Energy of the US
Department of Energy Undertakes Activities to

— _BuildInfrastructure _ _ _ Fund and Promote Adoption_
Analyze Develop Assist Assist Outreach Assist and Provide Reviewing
and PIanE>TechnicaIE> Publicl:>Businesses|:> and I:> Fund I:>Too|s and I:> and
Information  Entities Partner Purchases Technical Reporting
Assistance
To target + l ¢ v v
Technical and other Federal, Manufacturers End-user organizations,
personnel in state, and distributors firms and individuals
laboratories, local retailers
government, firms, agencies
colleges,
universities

So that there will be

Actions of
Manufac-
turers and
Business

Actions of
Public
Entities

Actions of
Knowledge
Workers

Actions of

End-users

Thereby ¥ v

Reducing energy use and emissions, enhancing productivity, and
global security NNOVOLOGIE
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The Solution

A generic logic model that encompasses the
range of program delivery activities from
which program managers can choose
relevant elements to develop a logic model
customized to their own program

The inclusion of a widely accepted theory of
social change in the outcome space of the
logic model that will aid program managers to
systematically describe how their program
outputs will lead to their desired long term
goals
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Diffusion of
—— innovation
model

¢ Market structure

* Market segments Communication field

* Prior practice * Broadcast

Culture and norms » Contagion
* Innovativeness

Characteristics of the Product Adoptionies 5 J
decision-making unit Characteristics Pl 1 |
« Adopter type * Relative advantage — P> Rejection == - L
* Personality type * Compatibility
+ Communication * Complexity

behavior + Trialability

» Socio-economic

status + Observability

Source: Everett Rogers 2003 as modified by Innovologie, LLC. 2005
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A Version of Diffusion of Innovation to Link Outputs and Impacts

Broadcast Contagion « ¢ A
L ey l Changed practices
” o directly due to program
Innovators Early and .
- Finance / contract
Early late Desian/ ificati >
Adopters majority esign/ specification

\/

Awareness of resources,

Implement

Operation / maintenance

program and EERE
opportunities

'

Seek information /
become persuaded

v

Product value
accepted
Relative advantage
Compatibility
Complexity
Trialability
Observability

4/\

Decide to partici- N Decide to imple-
pate in a program ment practices /

i . measures

G andia
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Value confirmed

.

|

4_

Program
participants
emulate changes

—>

v

<_

External
households/
facilities/firms
observe
andemulate
changes

v

<_

Widespread
acceptance of
product

—>

Institutional change

* Incorporate into
standard operating
procedures

* Increased knowledge,
promotion & advocacy

= Government policy,
codes, programs
support adoption

= Product, sales, service
are available, high
quality, profitable

= Production and
transaction costs

v E g / decline
nergy and non:
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The Office of Energy Efficiency and Renewable Energy of the US
Department of Energy Undertakes Activities to

Fund and Promote Adoption

Analyze Develop Assist Assist Outreach Assist and Provide Reviewing
and PIanE>TechnicaI I:> Public I:> Businesses I:> and Fund Tools and and
Information  Entities Partner Purchases Technical Reporting

Assistance

As an example, insert the diffusion «\
innovations model here to help define
and identify the path between outputs

and long term outcomes (impacts)
So that these target audiences will

Create, advance, Change the Create and enhance Adopt, replicate,
and package policies, products, create and institutionalize,
market and structure and align market and enculturate
technical operation of channels, enhance energy efficient
knowledge to make | | public entities to marketing, and technologies and
energy efficiency smooth the develop installation practices
more accessible advance energy and support
and implementable efficiency infrastructures
Thereby

Reducing energy use and emissions, enhancing productivity, and
global security
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The Office of Energy Efficiency and Renewable Energy of the US
Department of Energy Undertakes Activities to

_ _BuildInfrastructure _ _ _ Fund and Promote Adoption_
Analyze Develop Assist Assist Outreach Assist and Provide Reviewing
and Plan[—) Technical Public I:> Businesses and Fund I:> Tools and I:> and
Information  Entities Partner Purchases Technical Reporting

To Target * l\ l . ¢\ Assistqnce

Appropriate versions of the model can
be developed for knowledge workeys,
public entities, and businesses as well

\ v
From
Manufac-

turers and
Businesses

So that tibre will be actions

From
Public
Entities

From
Knowledge
Workers

From
End-users

Thereby

Reducing energy use and emissions, enhancing productivity, and
global security
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A Generic Version of the Diffusion Model Appropriate to Manufacturers and Businesses

| Broadcast | | Contagion |4 A A
+ ‘::::::=-==::::::’;+ Implement production/distribution of products
Innovators Ea;'l and late -Finance
Early Adopters n):a'orit * Capital set aside
y P Jorty ¢ Subsidies accepted
\4/ -Design / plan
Awareness of: * Production facility
- information resources > * Distribution channels
- Technology potential *Showrooms
- Program opportunities * Training
* > Implement
Information Kina/ bersuasion ¢ Production facility built
° on seekingl persuasio * Product network established
- Product and market research
. * Products produced
- Persons trained < A «Trai || distribut
_KSA’s learned rain personnel / distributors
. . — * Products distributed
- Advice received from peers
. . . *Products stocked
- Participated in codes and standards
. *Products sold
setting .
. . *Products serviced
- Participated demonstrations . .
- Operation / maintenance
Supply production value accepted < *Service network established
PPy P P *Service / maintenance workers trained
- Relative advantage |
- Profit < v
- Goodwill - T
- Market leadershi Value confirmed
- P - Production goals met External firms observe
- Compatibility Fi . —»
. - - Financial goals met changes learn through
- Manufacturing facility . : .
I, . - - Demand stable / rising peer interaction
- Existing business lines .
. . —» - Profit goals met *
- Complements business environment P . .
. - Product leadership recognized -
- Complexity External firms emulate
- Low complexity + changes
- Ease of manufacture Sustained institutional change $
- Trialability - Production meets demand
- Demonstration - Economies of scale occur Increased promotion
- Pilot Test - Product becomes permanent part of |- Peer firms |
- Observablllty prOdUCt line - Advocacy networks
- Product captures market share - One-to-one interactions
Decide to participate in a Decide to implement - Product development path identified
prog Sandia practices / v M
. measur \/
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A Generic Version of the Diffusion Model Appropriate to End-users

| Broadcast | | Contagion

b

Innovators Early and late
Early Adop@rs majority

14

M

Awareness of:

- information resources

- potential/ efficiency
opportunities

- program opportunities
(program offerings/ labels, etc)

- EERE opportunities

v

Information seeking/ persuasion

- Literature/web search

- Audit

- Peer recommendation
evaluation

- Obtain and try tools

- Training

- Attendance at Showcase /
demonstration attendance

- Hands-on experience

T,

Decide to
implement
practices /
measures

Decide to
participate in a
program

Product value accepted

- Relative advantage

- Compatibility

- Complexity

- Trialability

-Ob m ilfigndia
Nauuridl
Laboratories

|

Changed practices
directly due to the
program

- Finance

* Life cycle costing
used

* Budgeting / capital
set aside

¢ Performance
contracts

* Loans

- Design/redesign/specif

ication
* System/whole
system approaches
* Purchasing
specifications

- Implement system
redesigns and
upgrades

* Install efficiency
measures
(insulation, control
systems, etc)

¢ One-to-one
replacement with
efficient equipment
at failure

* Early one-to-one
replacement

- Operation /
maintenance

g

A

Value confirmed

- Energy benefits
observed

- Non-energy benefits
supporting value

propositiogs observed

External households
[facilities/firms
observe changes
learn through peer
interaction

'

Program participants
emulates changes within
household/facility/firm

- Changes at the same site

- Changes at another site

External households
[facilities/firms
emulate changes

\ 4

v

Long term impacts

Sustained change
- Households

*Develop energy
efficiency orientation

* Adopts new energy
efficiency habits

* Take advocacy stance

-Firms

* Adopt corporate energy
policy

* Appoint corporate
energy manager

*Incorporate energy
efficiency as a criteria
for personal
performance

* Adopt energy efficiency
as part of competitive
strategy

*Incorporate energy
efficiency into branding

DU

Widespread
acceptance of
product among
target group

- Recognition

- Market tipped

- Increased market
penetration

- Product costs
decline

v

Increased promotion
- Advocacy groups

- Peer networks

- One-to-one
interactions

* Take advocacy stan
NNOVOLOGIE



The Diffusion of Innovation and the Important Questions

Broadcast Contagion «
L”/’/ \\‘\;l
Innovators Early and
Early late
Adopters majority

\/

Awareness of resources,
program and EERE >
opportunities

'

Seek information /
become persuaded

v

Product value
accepted
Relative advantage
Compatibility
Complexity
Trialability
Observability

Decide to partici-
pate in a program

Decide to imple-
ment practices /

15 @

measures

andia
gational #

v

Changed practices
directly due to program
Finance / contract
Design/ specification
Implement

Operation / maintenance

Laboratories +

>>

Value confirmed

!

|

Program
< participants
emulate changes

, .

External
households/
facilities/firms

_>.

Institutional change

Incorporate into

standard operating

procedures

Increased knowledge,
promotion & advocacy
Government policy,

<+ —» codes, programs
observe & support adoption
emulate changes - Product, Sales, Service
v are available, high
Widespread quality, profitable
<jacceptance of —»= Production &
product transaction costs

decline

b/
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The Diffusion of Innovation and the Important Questions

Is the word spreading through
program channels and too whom is
it being spread?

In response to program activities
are target audiences aware of the
program and the technologies and
practices being promoted by the
program?

In response to program activities, are
the target audiences seeking more
information and becoming persuaded?

Do the program’s products, and
the technologies and practices the
program is trying to sell, have the
“right stuff’?

Are the target audiences deciding
to implement because of the
program?

Sandia
16 National
Laboratories

Are target audiences implementing
their decisions to adopt and can
adoption be traced to the program?

When target audiences adopt do
they value what they have done?

Do target audiences repeat the
behavior in the same or different
ways?

Do others observe the changes to
behavior and decide to investigate
or try the behavior?

Do the changes to behavior become
ingrained or do the target audiences
revert to earlier behaviors?

NNOVOLOGIE



What we have done

* Created a generic logic model
* Added to the model using a theory of change

* Transformed that to a generic tool that
program managers can use to develop logic
models and to develop researchable
guestions and metrics

Sandia
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What the tool does - |

The identification of key activities and the theory of
change provides a common framework for
Implementation and evaluation across all programs in
a complex multi-program environment

It helps to move us from simplistic, ad-hoc, and post-
hoc explanations of behavior to a scientifically
grounded understanding of programs

It moves logic modeling from a descriptive analytic
posture to a program defining posture

As a result of using the tool, management and
program managers will share a common
understanding of how all programs work

Sandia
e borores NNOVOLOGIE



(M

What the tool does - Il

The tool should help program managers better
understand their programs and better define and
manage evaluations

Common language and approach should help to
Increase communication about programs and
evaluation among all players

The generic model should help to rapidly detect
details missing from our understanding of programs

It should focus attention on the important details
rather than all the detalls

In multiprogram environments it could move us in the
direction of:

— Common researchable questions

— Common metrics

— Shared evaluations and evaluation resources
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You can contact us at

John H. Reed, Principal and Owner, Innovologie,
LLC., 305 Summer Garden Way, Rockville, MD

20850-2887, 301 340-8701, jreed@innovologie.com,
www.innovologie.com

Gretchen Jordan, Sandia National Laboratories, 950
L’Enfant Plaza SW STE 110, Washington, DC 20024-
2123, 202 314-3040 gbjorda@sandia.gov

John Mortensen, Energetics, 45 Creekside Circle,
Elgin, IL 60123, 847 760-6849,
jmortensen@energetics.com
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