
Accepted Manuscript

Title: Framework for Communicating with Consumers Using
an Expectation Interface in Smart Thermostats

Authors: Pedro Ponce, Therese Peffer, Arturo Molina

PII: S0378-7788(16)31265-8
DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2017.03.065
Reference: ENB 7490

To appear in: ENB

Received date: 20-10-2016
Revised date: 25-3-2017
Accepted date: 28-3-2017

Please cite this article as: Pedro Ponce, Therese Peffer, Arturo Molina, Framework for
Communicating with Consumers Using an Expectation Interface in Smart Thermostats,
Energy and Buildingshttp://dx.doi.org/10.1016/j.enbuild.2017.03.065

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.enbuild.2017.03.065
http://dx.doi.org/10.1016/j.enbuild.2017.03.065


Framework for Communicating with Consumers 
Using an Expectation Interface in Smart Thermostats  

 
Pedro Ponce, *Therese Peffer and Arturo Molina 

Tecnologico de Monterrey Mexico City, *University of California Berkeley CITRIS 

   

Abstract  

One of the main problems for adopting smart thermostats is consumers’ expectations about smart 
thermostats. Generally, the interfaces in smart thermostats and smart devices in the energy market 
are designed without consideration for the expectations of the customers or are not adjusting their 
operation according to the consumers’ expectations and behavior. Moreover, the business model 
does not consider one part of the product as the main link between customers and value 
propositions. This study shows a structure for creating a smart interface based on consumers’ 
expectations and shows an extension of the CANVAS business model. Furthermore, the paper re-
defines the term “smart” in electric devices as the ability to adjust the system in order to reach the 
expectations of the consumer and to save energy. This term is not only defined in terms of saving 
energy but also it includes the customer’s expectations. If the system is only smart to control the 
temperature and save energy, the customer’s expectations may not always be achieved; thus, the 
smart devices are not successfully adopted in households. The design is based on artificial neural 
networks and a fuzzy logic controller to achieve the consumer’s expectations. The results show the 
interface operation on each block. The classification systems have to operate to detect changes in 
the customer’s market segment. The fuzzy logic controller tries to reach the customer’s expectations 
in order to move the customer into the energy saving market.  This expectation interface tries to 
motivate designers to focus on consumer’s expectations for smart devices in the energy market. 
Not only are the energy requirements important to design a smart thermostat, but also the 
consumer’s expectations to create a successful smart thermostat in the electric market. Smart 
thermostats can reduce the consumption of electrical energy, but they need to be accepted. This 
interface provides an effective manner to connect the consumer’s expectations with the 
consumption of energy. This papers shows a proof of concept about intelligent interfaces.  
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1. Introduction  

 

Although numerous energy devices have emerged in the market for saving energy in households 
and buildings [27 and 49], thermostats have a significant impact on saving energy when they are 
heating and cooling [26,44,46 and 50]. On the other hand, thermostats could be classified as 
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