Review

A Discussion and Critique of
Market transformation

Challenges and Perspectives

“In the very general and abstract use of the term to date, there has
been little necessity to understand what a ‘market’ might actually
consist of or what a ‘transformation’ might look like.... When
viewed through the lens of scientific theory and empirical research,
we find that markets are complex human systems of exchange,
deeply embedded in a variety of socio-political and cultural
systems, all supported by long-lived technical infrastructure
(which has been shaped historically by a variety of interests--some
no longer present, some alive and quite well).”
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-- Loren Lutzenhiser




DIFF%J l:SION
“It 1s unthinkable to study diffusion
INNOVATIONS [of innovations] without some

knowledge of the social structure in
which potential adopters are located
as It is to study blood circulation
without adequate knowledge of the

veins and arteries.”
-- Elihu Katz

EVERETT M.ROGERS




A NEW PRODUCT GROWTH FOR MODEL CONSUMER
DURABLES® '

FRANK M, BAZ2
Purdue [nisersity

A growih model for the timing of initial purchase of oee products is developed
and trsted empirically agninst data far eleven eonsumer durables, The baske ssaump-
tios of the modal la that the timing of & consumer's initial parohsee is related to the
number of previous buyers. A bebavioral rationsle for the model is affered in terms of
Innovative and imitativs bohavlor, The model yields good predietions of the ssles
peak snd the timing of the peak when spplied to historical dats. A long-renge fore.
eaat is developed for the sale of eolor talevision seta.

The eonearn of this paper is the development of & theory of Hming of inftin] purchase
of new consumer products, The empirienl aspects of the work presented here deal exclu-
gively with consumer durables. The thecry, however, is intended to apply to the
growth of initial purchases of a broad moge of distinetive “new" genere clusses af
products. This, we draw s distinction between new elasses of products as opposed to
new brands or new maodels of older products, While further research concerning growth
rate behavior is eurrently in prosess for o wider group of produsets, attention fopuses
here exelusively upon infrequently purchased products.

Haines [6], Fourt and Woodlock [5], and others have suggested growth models for
new branda or new produsts which suggests exponential growth to some ssympiote,
The growth model postalated hese, owever, 1s best reflagted by growth patterns simi-
Iar to that shown in Figure 1. Sales grow to o peak and then lovel off ot some magnitude
lower than the pealk. The stabilizing effect is sceounted for by the relative growth of
the replacement purchasing component of aales and the desline of the initial purchaes
gomponent. We shall be soncerned bere only with the timing of initisl purchase.

Long-range forcensting of new product sales is s guessing game, at best., Bome things,
however, may be eagier to guess than others. The theovetical framework presented
bere provides a rationale for long-range forecasting. The theory stems mathematically
from the contagion madels which have found such widespread application in epidemol -
ogy [2]. Behaviorally, the assumptions are similar in certain respects to the theoratical
conpepts emerging in the Lteratore on new produot adoption and diffusion, [T, 8, 9,
13] s well a8 to some lenming models [3, 12]. The model differs from models bosed on
the log-normal distribution (1, 4, 10) and other growth models [11] in that the behavioral

The Theory of Adoption and Diffusion

The theory of the adeption and difusion of new ideas or new products by a soeial
gyatem has been discussed st length by Hogers [13]. This discussion is largaly literary,
It is, therafore, not always eagy to separate the premizes of the theory from the sonelu-
gong, In the dispussion whish follows an attempt will be mde o outling the mojor
idans of the thoory as they apply to the Bmeng of adoption.

* Received March 1067 and revied Augast 1067,

L Bome of the basic idens in this paper were originally suggested to the author by Pater Frevert,
now af the Univeralty of Kansse Thomes H. Brobn, Gordon Conatable, and My Silverman
provided programming snd computstionsl aasisinsnce.
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COMPLEX NETWORK SCIENCE
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SOCIAL SCIENCE

Computational Social Science

David Lazec' AlexPentiand,” Lada Adamic,” Sinan Aral ™ Albert-Liszlé Banbisi®

Deven Brewerf Nicholas Che stakis,! Noshir C

7 James fow loc! Myron Gutmann?

Tomy Jebara? Gary King.! Michael Macy.'* Deb Roy,” Marshal I Van Alstyne™ '

e Tive life in the network. We chedk

onxr e-mai ks regularty, make mobile

phone alls from almost sy Joca-
Son, swipe Transit cards to use public tans-
portition, and make puxhases with credit
aaxis. Our movemenss in public places may be
aptured by video mmeras, and our medical
moords ssomdasdigitl files. We may posthlog
entrissaccessible 10 yone, crmai ntan friend-
ships theough online social naworks. Fach of
these tmsmactions leaves digitl mces fatcmn
be compiled into comprehensive pictures of
both individual and group behavior, with the
potential 90 mansform our understanding of our
Tives, amganizasions, and societies.

The capacity o collect and analyze massive
anounts of dea has sransformed such fields s
hiology and physics. But the emergence of 2
daa-driven “computsi onal social scimce”™ has
been much slower. Leading journals i eon-
nomics, socolagy, and political science show
litle evidence of this fidd. Bt compatasional
socal science is ooccwrTing - in Inernet compa.-
mies such 25 Google and Yahoo, and in govern-

Fevard Uhiveesity Gendaidoe, MR, USA W s nstts
ndusof Tednobgy Gerdridge, MA, USA “Usverity
of Mchige, Ao Adsor, MI, USA W ww York Univer sity,
N Yorke, NY, LSA “Sow s Ukioss Ly, Boon, MR,
S Yrtw b iplinary Scamtific RBinanch, Seattle, WA,
WA Nothwwiten Univesity Evamiton, I, USA
U sty of Calidom ia-Sn Diwgs, La Jolla, €A, LSA
Noumisa Usvwily, New ik NY, USA ®Comell
Ui ity hac, NY, LUSA. "2ainn Ukiversity Soton,
WA, LSA. Eonail diavied_burwegd heviand s Complete
iletionm avldwd 0 the sgpotngonor mtesd

ment agendes such asthe 1S, National Seaur-
ity Agency. Compumasional social science could
become the exdusive domain of privase com-
panies d govenmentagendes. Alematively,
there might emesge a privileged set of aca.
demic resmrchers presiding over privase dan
foom whichthey pmduce papersthe canmot be

A fidd ¥ emerging $hat levegesthe
capacity © collect and aabe dataata
scale Bt may mveal pattems of indiided
and graup behavion.

critiqued or replicated. Newther scenario will
serve the Jong-tarm putlic merest of accum.
lating, vesifying, and dissemimating knowladge.

What value might a2 competgional social
science —hasad in an open academic environ-
ment—affer society, by enhancing undestand-
ingofindividmlk and collectives? Wha are the
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“computational social science i1s emerging that leverages the
capacity to collect and analyze data with an unprecedented
breadth and depth and scale”



solar market
transformation

diffusion of
innovation theory

complex network
science

Population-size datasets and powerful computational tools are
enabling new discoveries about how ideas and innovations spread.

It’s time for a paradigm shift in market transformation strategy.



Learning by doing? Peer effects—> diffusion of innovation
over time. Cost data is needed to better understand key
drivers of solar diffusion. Need to collect data on peer
effects, clustering by address.

Adoption: supplier vs. consumer adoption. On the supplier
side, can we begin to quantify the transition to the “new”
market place?

On the consumer side, in addition to understanding which
groups and subgroups, can we begin to better understand
the extent to what level technology is diffused?

Need for network data = more difficult at the company
level, more plausible at the consumer level. Data such as
linked in data currently underutilized. Specific data sets:
Sungevity, Solar City.

Clusters of suppliers (ex. relationship between contractors
and sub-contractors).

Perception of solar as a “gadget” a “want”, irrespective of
the economics/financial ROI.



Making solar as unobtrusive as a TV, “PLUG AND PLAY”".

To what extent can solar adoption be as easy as acquiring
a TV: OBSERVABILITY as a catalyst for adoption.

Network—> What is the “right” network?
Visible. Neighborhood level.

Social networks are relevant too, but the real research
qguestion here is how do ideas propagate from one
individual to another?

How do these different networks and nodes of influence
interact with one another to spur adoption?

TVs present an appropriate analogy, compared to fax
machines or internet, because of the social element.




What about the notion that online, social networks are representative
of “real” social networks. Examine Facebook friends network and then
interview to follow up and see if real life friendship networks translate
to online social, friendship networks. Ex) friends facebook > friends
real life. 2 means to measure strength of ties, attempt to identify
whether FB data would be useful.

Behind the meter space is removed from typical channels, complicates
decision making in behind the meter space. Network effects play a
stronger role in attracting potential adopters—> interface with the
decision maker. Given that utilities determine rates, (communicated
through monthly bill, removed from actual behavior of energy
consumption), devaluation effects linked to policy frameworks,
particularly with respect to Net Metering in the U.S.A. vs. FITs in
Germany. Role of networks in U.S.A potentially larger than Germany,
can we conduct a cost-benefit analysis comparing market leaders such
as Germany to U.S.A.

Survey, customer attitudes and how that correlates with consumer
behavior. 2 hierarchy of attitudes



Decision = Financial + Social (with different
weighting factors)

Premise that adoption is purely cost driven, and
when PV reaches SunShot goals, many market
barriers become obsolete.

Policy questions answered with different kinds of
network data 2 BUT, how do we USE the data?

What kinds of questions can inform policy?

(Ex.) low income households needs to be
addressed. We must be sure to not ignore the
geographic factors and income factors, to identify
adoption drivers amongst different socio-
economic groups/sectors of society.



Different actors in the pyramid of adoption (early
adopters on the consumer side vs. other adopters such
as land lords/lower-middle income populations).

Opportunities to identify/manipulate potential

outcomes based on experiment, not necessarily
EXTANT data.

In hardware sciences, learning curves are central to
understanding adoption. Is there a learning curve for
market transformation?

Energy efficiency programs separated from solar
programs (how can we get at the question of whether
it makes sense to have a building integrated approach
for efficiency first and solar second)



Behavior modification = responsible behavior—> ability to diffuse
via networks? The notion of self commitment to enacting a certain
change be it behavioral or otherwise.

Measure of effectiveness via randomized experiments to gauge
social networks ability to affect change.

Data, technology improvement to get data, agent based modeling.
How does one take into account the various factors of adoption (ex.
energy independence vs. environmental benefits, based on
geography) High dimensional model with various parameters, but
need to control for different causal variables to clearly isolate
individual effects. Using a iterative process to bring together
different individuals, (ex) study of deregulation in lllinois. Brought in
computational scientists, operations and maintenance
professionals, etc. and created a model of outcomes. AND MOST
IMPORTANTLY—=>WHAT IS THE PREDICTIVE CAPACITY of such
models?. Agent based models show us what data is missing =2
how to extrapolate behavior—> but still need to understand the
influence of behavior. NEED TO UNDERSTAND THE BOTTOM LINE.

Study interaction between cost declines—> adoption decisions.



Potential Tiered Program
0. Ask a certain question.

1. Data mining from different places that can be
used in models.

2. Design models
3. Validate models — do a social experiment



