
   “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).”   
-- Loren Lutzenhiser 



   “It is unthinkable to study diffusion 

[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 



                         

 

         
          
        

 



Internet 
High school 

social network 

COMPLEX NETWORK SCIENCE 

Gene regulatory network 



“computational social science is 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 
question 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. 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.  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  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 Illinois. 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  
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 

 


