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Executive Summary
Smart home technologies (such as smart thermostats, smart appliances, smart plugs, and smart
lights) can communicate within the home enabling improved, remote and autonomous control
over appliances, leading to greater levels of convenience, security, and comfort.
Globally, these technologies are rapidly becoming more efficient, cheaper, and more ubiquitous,
but to date there is little known about uptake in New Zealand, nor how NZ consumers perceive
these technologies.
This report explores NZ consumer awareness, knowledge, and attitudes about connected smart
home technologies, and the opportunities and barriers for widespread uptake, based on statistical
analysis of a national household survey (1636 valid responses). Key findings were:
Only 5% of the respondents were ‘very familiar’ with the concept of a smart home, with another
30% ‘somewhat familiar’.
25% were ‘very much’ interested in having a smart home, and another 35% ‘somewhat interested’.
When asked about specific smart home products, 54% were ‘somewhat’ or ‘very much’ interested
in smart thermostats; 51% in smart appliance; 50% in smart plugs, and 48% in smart lights.
The participants interested in purchasing smart home products were younger (by an average of 4
years) and higher earning (by an average of $20K pa) than others. Nearly 30% already own other
smart technologies.
The main perceived benefits were saving money, better control of energy, and improving comfort
and security. The main desired capabilities were remote control of appliances, remotely monitoring
appliances, and scheduling appliances to run at pre-defined times. The least desired capability was
enabling the retailer to adjust appliances.
A very low proportion of respondents own smart home products currently. Less than 5% own
smart thermostats, bulbs or plugs. Around 12% say they own smart appliances, although around
the same percent were unsure if they owned own one.
There is a significant gap between current levels of ownership of smart products, and aspirations
to own them. The most common barriers to uptake were stated to be lack of readily available
information and lack of knowledge about where to buy these products.
Of those who said they were interested in smart products, the main concerns were around data
security (40%), difficulty of installation (38%) and value for money (34%). These barriers will need
to be overcome if the sizeable market is to be realised.
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1. Introduction
In recent years substantial funding has been invested globally in developing the concept of and technologies associated
with smarter electricity systems1. While specifics vary between nations, smart grids all involve increases in information
and communication technology, a greater understanding of power flows, and two-way communication with customers,
providing the opportunity for consumers to have a more active role in managing their demand2. Alongside these advances
in demand management opportunities has been growing market around the Internet of Things (IoT). In particular, the
market for “smart home” technologies and services has been gaining momentum since 2005, with US$550 million in
venture investment between then and 20143, and a projected investment of US$380 billion by 20254.
Smart home technology has come a long way since the feedback devices, such as the TED (The Energy Detective)5
and Current Cost6 monitors, which were popular 5 years ago and enabled customers to gain greater insights into how
they were consuming electricity at home. Now, connected devices (such as smart thermostats, smart appliances, smart
plugs, and smart lights) can communicate within the home enabling improved, remote and autonomous control over
appliances, leading to greater levels of convenience, security, and comfort. Globally, these technologies are rapidly
becoming more efficient, cheaper, and more ubiquitous, and have the potential to markedly change the way in which the
users interact with their electrical appliances, but to date there is little known about uptake in New Zealand, nor how
NZ consumers perceive these technologies.
This report explores NZ consumer awareness, knowledge, and attitudes about connected smart home technologies,
and the opportunities and barriers for widespread uptake. Using the results of a national survey, we discuss the degree
to which consumers know about and understand connected smart home products, see benefit to the services they can
deliver, observe barriers to use, and desire particular technologies. It is hoped that the findings from this work can serve
to guide electricity industry stakeholders as to gaps in the market, mechanisms to enhance uptake, and opportunities for
supporting the development and delivery of smart home services to customers.

Research design
Our aim was to evaluate consumer interest in and adoption of smart home technologies. In particular, we wished to
understand where New Zealanders were positioned in relation to different stages of adoption - from not knowing about
these products, through to interest, purchase, installation, and use. We drew on the theoretical framing provided by
Rogers’ Diffusion of Innovation theory7, depicted in Figure 1, which lays out the process by which an innovation (in this
instance, smart home technology) spreads through a population.
Important influences on the uptake of innovations include individual characteristics and the channels of communications.
Individual characteristics include demographics, attitudes and values, as well as building characteristics, while
communication channels refer to the interpersonal or mass media sources through which people learn about the
technology. Both factors are important to understand when exploring consumer engagement with smart home
technology, as they may provide insights into differences between adopters and non-adopters.

Figure 1: The diffusion of innovation process
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International Trade Administration (2015). 2015 Top Markets Report Smart Grid: A Market Assessment Tool for U.S. Exporters.
Accessed Feb’16: http://trade.gov/topmarkets/pdf/Smart_Grid_Top_Markets_Report.pdf
Darby, S. J. (2013). Load management at home: advantages and drawbacks of some ‘active demand side’options. Proceedings of the
Institution of Mechanical Engineers, Part A: Journal of Power and Energy, 227(1), 9-17.
http://boston.citybizlist.com/article/327136/smart-home-tech-has-drawn-550-million-in-funding#sthash.UFY4YCYS.dpuf
http://www.researchandmarkets.com/research/594m7g/global_smart_grid
http://www.theenergydetective.com/
http://www.currentcost.com/
Rogers, E. M. (2010). Diffusion of innovations. Simon and Schuster.
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As shown in Figure 1, the first stage of the diffusion process relates to knowledge. Consumer awareness of a technology
is an important first step to achieving uptake; a lack of awareness or understanding has been identified as a key barrier
to their adoption8.
The second stage is persuasion, including attitudes toward the technology that determine whether the consumer sees any
benefits or barriers to adoption. If smart home technology can provide these values to the consumer, there is an increased
likelihood that they will move through to the next stages of decision and implementation. During these stages consumers
either decide to adopt or reject the technology, and having made this decision go on to purchase and install. Understanding
factors preventing implementation once a decision to adopt has been made is important to remove any barriers in this process.
Finally, confirmation refers to the tendency of those consumers that have adopted a new technology to seek to reinforce
their decision and to communicate their experience. Because of the importance of interpersonal communications
channels in facilitating widespread adoption, it is important to understand the benefits and barriers to adoption as seen
by those who already have experience with the technology.
To explore the different aspects of the diffusion of innovation process, this work aims to answer the following research
questions:
•

Are New Zealanders familiar with smart home technology? What do they think smart home technology is, how
familiar do they perceive themselves to be, and where did they learn about this?

•

What sort of smart home technology do New Zealanders currently own and are they interested in owning smart
home technology? What benefits and barriers do they perceive?

•

How do people who own smart home technology differ from people who don’t own smart home technology in
terms of demographics, attitudes, technical savviness, perceptions of the technology, and housing characteristics?

•

What are characteristics of the target market for smart home products?

This work also aims to facilitate a country comparison between the state of smart home technology uptake in New
Zealand, and the state of play in the US (where a similar survey has been implemented in a project funded by Pacific Gas
and Electric). This comparison is forthcoming as a journal publication.

Report Roadmap
The report is laid out as follows (Figure 2).
Section 2: Overview of the methods
Section 3: Overview of the survey participants
Section 4: Familiarity with smart home technology
Section 5: Technology ownership and interest levels
Section 6: Target market
Section 7: Implications and Conclusions
Figure 2: Report roadmap

Section 2 provides an overview of the methods used to collect data, including survey development, participant
recruitment, and data collection and analysis. In Section 3 an overview of the participants is provided, including both
personal and housing characteristics. Section 4 describes their familiarity with smart home products, and explores
their perceptions of what a smart home is, their stated levels of knowledge, and the communications channels though
which they learnt about the technology. In Section 5 levels of ownership are explored, as well as interest in ownership,
and drivers and barriers of adoption. The target market (i.e. those who identify that they are interested in purchasing
smart home devices) is explored further to identify any opportunities or barriers the industry can address. Section 7
concludes this report by providing a discussion on the implications of the findings for further deployment of smart
home technology in New Zealand.
8

Williams, E. D., & Matthews, H. S. (2007). Scoping the potential of monitoring and control technologies to reduce energy use in homes.
Paper presented at the 2007 IEEE International Symposium on Electronics and the Environment (pp. 239–244).
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2. Method
Survey development
The survey development was part of a larger research project on Home Energy Management being undertaken by the
lead author (Ford) and colleagues at SEE Change Institute9 for Pacific Gas and Electric (PG&E) in Northern California.
This bigger project has been driven by PG&E’s goals to develop a richer understanding how HEMS technologies,
stakeholders, consumers, and the market interact to save energy and promote customer engagement.
The survey developed with PG&E was reviewed by New Zealand stakeholders10 and adapted in some minor ways to suit
the New Zealand conditions. The parallel roll-out of the survey in California and New Zealand will enable comparative
benchmarking of adoption of smart home technologies, with a particular focus on smart appliances, smart plugs, smart
lights and smart thermostats.
The adapted survey was tested to ensure response time would be in the region of 10 minutes, and to ensure that all
questions were clearly understood. Following minor revisions the survey was finalised11 and deployed during November
and December 2015.

Data collection
New Zealand based participants of over 18 years of age were recruited through our five project partners – Powershop,
solarcity, Merdian, Mercury and Genesis Energy. On 19th November 2015 Powershop posted a message with the survey
link to their Facebook page, and solarcity sent an email out to its customers containing an overview of the study goals
and a link to the survey. The following day Meridian deployed the survey information and link to a representative sample
of 2,500 customers via email, and a few days after this a similar email was sent to just under 5,000 Mercury residential
customers. On 15th December Genesis came on board as a project partner and sent an email with information about
the study and an invitation to complete the survey out to a subset of their customers.
Participants were offered the chance of winning one of four $100 New World Supermarket vouchers for completing the
survey prior to January 1st 2016. After this the survey was de-activated, and responses downloaded for analysis.

Data preparation/cleaning
The survey data was cleaned by removing data for (i) the test survey, (ii) those who did not proceed past the consent
page, (iii) those who did not answer any survey questions, and (iv) the respondent who was younger than the minimum
required age for the survey (18 years). In summary, the raw data file contained 2286 entries, of which 2117 proceeded
past the consent stage. Removal of the data for those who did not complete any survey questions, removal of the test
survey data, and removal of the underage respondent left 1636 entries, of which 1442 (88.1%) finished the survey and
194 (11.9%) did not finish. All 1636 entries were used to complete the statistical analysis, with missing data dealt with
on a case-by-case basis.
The personal norms scale item “I don’t see any problem with using a lot of energy” was reverse scored prior to creating new
variables with average scores of the scale items for “personal norms”, “social norms”, “performance efficacy”, and “response
efficacy”. Cronbach’s alpha12 for the scales were: 0.746 (acceptable) for the 3-item personal norms scale, 0.840 (good) for the
3-item response efficacy scale, 0.513 (poor) for the 2-item social norms scale, and 0.536 (poor) for the 2-item performance
efficacy scale. Poor Cronbach’s values were expected for the 2-item scales because it is known that Cronbach’s is not a good
indicator of reliability for scales of that size. Pearson correlations and Spearman-Brown coefficients, which are commonly
used to assess reliability of 2-item scales, were therefore also computed for the social norms scale and the performance
efficacy scale. The Social norms scale had a Pearson correlation of 0.345 p<0.001, and Spearman-Brown coefficient of 0.513.
The Performance efficacy scale had a Pearson correlation of 0.366 p<0.001, and a Spearman-brown coefficient of 0.536.
These values indicate low to moderate significant correlations between the two scale items, which means the items are likely
to measure slightly different, but related constructs, rather than the same construct.

9 http://seechangeinstitute.com/
10 The Smart Grid Forum provided a wider stakeholder group, with additional and more detailed feedback and input provided by
Powershop, Meridian, Mighty River Power and solarcity.
11 Contact the lead author for a copy of the survey
12 Cronbach’s alpha provides a measure of reliability to ensure that individual items correlate with other items designed to measure the
same construct.
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Items relating to frequency of use/access to common technology were recoded (“never” = 0, “a few times a month or less”
= 1, “a few times a week” = 2, “at least once a day” = 3) to allow calculation of a technical savviness score. The new variable
“Techyn” corresponded to the sum of individual frequency of use items (each scored from 0 to 3, with a maximum total
technical savviness score of 27). Items related to ownership of different smart home products were used to create new
variables “ownsmartprod” (those who own smart products), “nosmartprod” (those who do not own smart products), and
“smarthomeprod” (whether or not they own smart home products; 1 = yes, 2 = no). Separate variables for ownership of
individual smart home products (yes or no) were also created, excluding those who selected “unsure” (“ownSA”, “ownPL”,
“ownST”, “ownSP” for smart appliances, smart lights, smart thermostats, and smart plugs, respectively). New datasets
were created with separate data for those who own smart home products and for those who do not own smart home
products. A further dataset was created with the data for the smart home product “target market” (i.e. those who selected
“agree” or “strongly agree” in response to the survey statement “I am interested in purchasing a smart home product”). To
allow comparison of target market versus other respondents, a new variable was created in the main dataset for the target
market (1 = target market, 2 = other respondents). New variables were also created by recoding interval variables to allow
the calculation and comparison of approximate mean values for electricity usage, income, and age. Variable categories
were recoded using the mid-point value for each interval category.

Data analysis
Descriptive analyses were conducted to determine the frequency of responses to the survey questions, including
cross-tabulation analyses to determine frequencies of responses across combinations of survey questions (e.g. number
of adults and number of children in household). Separate analyses were completed for: 1. The entire dataset, 2. The
dataset for owners of smart home products, 3. The dataset for those who do not own smart home products, and 4. The
dataset for “target market” respondents. Descriptive statistics (mean, standard deviation, minimum and maximum)
were also computed. The new variable “smarthomeprod” was used to conduct comparative analyses using crosstabulation and z-test to indicate significant differences (at 0.05 level) between column proportions (those who own
smart home products vs those who do not own smart home products). Further cross-tabulation analyses combined with
correlational tests looked at combinations of ownership for smart appliances, smart lights, smart thermostats, and smart
plugs and correlations for smart product ownership and ownership/intention to purchase for solar PV and electric/
hybrid vehicles. Independent sample t-tests were used to determine whether means for technical savviness, personal
norms, social norms, performance efficacy, and response efficacy scores differed significantly between those who own
smart home products and those who do not own smart home products. Independent sample t-tests were also used to
compare means for electricity usage, income, and age (using the recoded interval variables).
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3. Participants
Figure 3 shows the geographic distribution of the survey respondents in comparison to New Zealand population
ata (NZ Census 2013). As Figure 3 shows, the survey sample included a higher percentage of people from some regions
(e.g. Otago, Canterbury, and Wellington), and a lower percentage from others (e.g. Auckland), compared to the NZ
census data.

Figure 3. Geographic location of survey respondents compared with NZ population data (NZ Census 2013)

An overview of the age and highest level of education of the survey respondents is provided in Figure 4. The survey
sample represented a wide range of age groups, however a comparison with the proportion of New Zealanders in
different age groups from NZ Census data (2013) indicates that the younger age group (18-24) was underrepresented
while the older age groups (55-64, and 65+) were overrepresented in the survey sample (see Table 1). The majority of the
survey respondents had a tertiary qualification (51%) or postgraduate degree (23%).
Table 1. Comparison of age of respondents with NZ population data (NZ Census 2013)

Age range
		

% of NZ population
(NZ Census 2013)

% of survey
respondents (n = 1420)

18-24

13

2

25-34

17

14

35-44

17

17

45-54

19

21

55-64

15

22

65+

19

24
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Figure 4. Respondents’ age and level of education

Information about the survey respondents’ housing situation (type and age of dwelling, whether they rent or own, how
many bedrooms, how long they have lived at their current house, and how long they intend to continue living there) is
illustrated in Figure 5, Figure 6, and Figure 7. The majority of respondents lived in separate/detached houses that were
mostly older (built prior to 1978, 45%; and built between 1978 and 1999, 26%). Three quarters of the respondents owned
their home. The majority of houses were three-bedroom (46%) or four-bedroom houses (26%). A large percentage of
respondents had lived in their current house for more than 10 years (31%), while another large number had lived in their
current house for only 1-2 years (26%). The majority (63%) of the survey respondents said they intended to live in their
current house for a further five or more years (5-10 years, 21%; more than 10 years, 42%).

Figure 5. Type and age of dwellings
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Figure 6. Home ownership and number of bedrooms

Figure 7: Years of occupancy and future plan
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Inhabitants
The number of household inhabitants in survey respondents’ households is given in Figure 8. The majority of survey
respondents indicated they lived in a household with just two adults (40%), with the next most common group being
households with two adults and a child/children (21%).

Figure 8. Number of adults and children living in the respondents’ households

Income
Figure 9 gives an overview of the number of income earners per household, with most respondents’ households
consisting of either one (37%) or two (44%) income earners. Of the respondents who answered the survey question
about household income (n = 1409), 13.6% indicated they preferred not to say what their household income was. Figure
10 compares the household income for the remaining respondents (n = 1217) with New Zealand population data on
household income (NZ Census 2013). Based on these figures, it appears the survey underrepresented the lower income
brackets in New Zealand and overrepresented the higher income brackets.

Figure 9. Number of income earners living in the respondents’ households
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Figure 10. Respondents’ household income compared with NZ census data (2013)

Electricity
A summary of the survey respondents’ estimations of their monthly summer and winter electricity spend is presented in
Figure 11. Most survey respondents spent $101-150 (36%) or $51-100 (26%) on electricity in the summer. In contrast,
most survey respondents spend between $101 and $250 ($101-150, 19%; $151-200, 27%; $201-250, 20%) on electricity
in the winter (see Figure 12). Only a small percentage (17%) of respondents said they had a day/night tariff. Interestingly,
a large percentage (43%) of respondents did not know if they had a day/night tariff.

Figure 11. Respondents’ approximate monthly electricity spend (summer and winter)
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Figure 12. Number of respondents with/without a day/night tariff for their electricity usage

Heating
Figure 13 gives an overview of the survey respondents’ main source of household heating. Heat pumps were the most
common main heating method (40%), followed by enclosed wood burners (23%), and portable electric heaters (13%).

Figure 13. Respondents’ main method of heating
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4. Familiarity with smart home technology
What do they think smart technology is?
The survey included an open-ended question “What do you think about when you hear the term smart home”. The
text answers were coded into common themes. The number of responses for these themes is summarised in Figure 14.
The most commonly occurring themes were “remote controlled or controlled by smart phone”, “automated/intuitive”,
“energy saving/efficient”.

Figure 14. Themed responses to “What do you think about when you hear the term smart home”
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How familiar do they perceive themselves to be?
Figure 15 shows how familiar respondents were with the concept of different smart home technologies (smart home,
smart appliance, smart plug, smart light, smart thermostat). They were more familiar with smart homes, smart
appliances, and smart lights. Smart plugs were the least familiar, with 60% of respondents saying smart plugs were “not
at all” familiar. A very small percentage were ‘very familiar’ with any of these technologies.

Figure 15. How familiar respondents are with the concept of different smart home technology

Where did they learn about smart home technology?
Figure 16 gives a summary of where the survey respondents learnt about smart home technology. Media (e.g. TV,
internet, magazine, newspaper) was by far the most common means by which respondents learnt about smart home
products. The next most common method was by word of mouth (e.g. friend, family, or colleague).

Figure 16. Where respondents learnt about smart home products

A summary of “other” means of learning about smart home products is given in Table 2.
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Table 2. Where respondents who selected “other” learnt about smart home products

“Other” responses (n = 67)

Number of respondents

Work

23

Home/trade show

10

Personal interests/hobbies

8

Saw it in a building/ venue

5

Don’t know

3

Comments unrelated to question

3

Have some (own smart home products)

2

This survey

2

Common sense

2

Other selected, no text response completed

2

Scientific literature

1

Show home

1

Instruction manuals

1

Thermomix consultant

1

Heard of but no definition

1

CPS Solar

1

Advertising in mail

1
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5. What sort of smart home technology do New Zealanders
currently own and are they interested in owning smart
home technology?
Currently own
Figure 17 shows the percentage of respondents who said they own, do not own, and are not sure if they own different
smart home products. The majority of respondents did not own smart appliances (76%), smart plugs (96%), smart lights
(93%), or smart thermostats (93%). Among the different smart home products, the highest ownership appears to be
of smart appliances. This result was somewhat surprising since smart appliances are not yet very common in the New
Zealand marketplace. The unexpectedly higher level of ownership of smart appliances (compared with smart plugs,
lights, and thermostats) could be a result of survey respondents misunderstanding what the survey meant by a smart
appliance. Looking at the answers the respondents who said they own a smart appliance gave for question 3 on the survey
(“please name any smart home products with which you are familiar.”), a high number listed smart television, heat
pump, smart meter, and smart phone as smart home products they know of. While these devices may offer additional
monitoring and control capabilities, they tend not to provide the type of information and control functionality that
enable more advanced energy management through behavioural or automated efficiency and/or demand response
gains. It is also notable that over 10% were ‘not sure’ if they owned a smart appliance, compared to lower percentage of
‘not sure’ with other technologies. This uncertainty suggests a lack of understanding of smart products, which is also
borne out in later findings.
Respondents who owned one type of smart home product were more likely to own other smart home products. Crosstabulation analyses showed that a higher proportion of those who owned a smart appliance also owned smart plugs,
smart lights, or a smart thermostat, compared with those who did not own a smart appliance. The same tendency was
observed when looking at ownership of smart plugs, smart lights, and smart thermostats. Chi-square statistic values
from the cross-tabulation analyses and correlations (Phi coefficient) of smart home product ownership are given in
Table 3. Chi-square values and Phi coefficients were all significant (p < .00113).

Figure 17. Current ownership of smart home products

13 The significant Chi square values indicate that there are statistically significant associations among ownership of different smart home
products. The Phi coefficient values indicate that weak positive associations exist for ownership of smart home products (e.g., owners
of smart appliances are slightly more likely to own smart lights, thermostats, or plugs, compared with those who do not own a smart
appliance).
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Table 3. Concurrent ownership of smart home products

Cross-tabulation

Chi-square

Phi coefficient

Smart appliance and smart lights

69.4

0.234

Smart appliance and smart thermostat

97.1

0.279

Smart appliance and smart plugs

72.6

0.240

Smart lights and smart thermostat

37.8

0.165

Smart lights and smart plugs

116.7

0.288

Smart thermostat and smart plugs

61.6

0.211

Interest in owning
Interest in smart home technology
People’s perceptions of how interested their peers would be in owning a smart home is shown in Figure 18, and their
own interest in purchasing a smart home product is illustrated in Figure 19. From the data presented in these figures it
appears that respondents rated their own personal interest in purchasing smart home products higher than perceived
peer interest in owning a smart home. Only 29% of respondents agreed or strongly agreed that most people they
know would want to have a smart home while 38% of respondents agreed or strongly agreed that they were personally
interested in purchasing a smart home product.

Figure 18. Perceived peer interest in owning a smart home
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Figure 19. Individual interest in purchasing smart home products

Appeal of smart home technology
The appeal of smart homes and different smart home products is illustrated in Figure 20. The data presented in Figure 20
indicates that the appeal of a smart home is higher than the appeal of any of the individual smart home products. This
could have implications for what kind of packages of products people will be interested in (i.e. they may prefer a smart
home package where numerous products work together rather than a single smart product/appliance).

Figure 20. Appeal of smart homes and different smart home products
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Perceived benefits and capabilities of smart home technology
Figure 21 gives an overview of the respondents’ perceived benefits of smart home products for their own households. The
most commonly selected benefits were “save money on energy bills” and “reduce energy use”, followed by “enable better
management of energy use”. This indicates there is a strong interest in smart home products that can be used to reduce
energy use and thus save money on electricity bills. Also of high interest were “make home more comfortable”, “protect home
from theft/vandalism”, and “alert me when equipment needs attention”. The appeal of different smart home capabilities is
outlined in Figure 22. The most appealing capabilities of smart homes related to remote control and monitoring of devices/
appliances and scheduling of their operation. As illustrated in Figure 23, a large number of the survey respondents (46%
agreed or strongly agreed) knew of at least one smart home product that would benefit their life.

Figure 21. Perceived benefits of smart home products

Figure 22. Appeal of smart home capabilities
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Figure 23. Do respondents know of smart home products that would benefit them?

Potential barriers to smart home technology uptake
A substantial proportion of respondents indicated that they could see some benefits to having smart home products,
found the capabilities of smart technology appealing, and knew of at least one smart home product that would benefit
their life. However, respondents had major concerns about smart home products in terms of ease of set-up/installation
and security of personal information (see Figure 24). These concerns could be addressed by providing set-up support
and information about how to keep data/access to smart home products secure on the Internet. A further concern was
about the cost of smart home products, suggesting that, in their current form, smart home products have limited appeal
to justify the additional cost to purchase.

Figure 24. Concerns about smart home technology

20

The most common “other” responses included concerns about smart technology being too expensive (n = 42), lack of
security/risk of hacking (n = 25), the devices/control system malfunctioning (n = 20), having no benefits (n = 16), and
health concerns about EMF or wifi exposure (n = 13).
Furthermore, a lack of access to information about smart home products and a lack of knowledge about where to buy
them appear to be further barriers to potential uptake; only a small percentage of respondents strongly agreed (2%) or
agreed (21%) that information was readily available, while a large percentage of respondents (38%) disagreed or strongly
disagreed (see Figure 25). Almost half the respondents (49%) did not know where to purchase smart home products and
a further 38% appeared to be unsure (neutral response) about where to purchase smart home products (see Figure 26).
These barriers could be easily addressed with effective marketing.

Figure 25. Perceived availability of information about smart home products

Figure 26. Knowledge about where to buy smart home products
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6. How do people who own smart home technology differ
from people who don’t own smart home technology?
Demographics
Demographic characteristics (age, education, household income, age of house, and whether they rent or own their
home) for respondents who own smart home products were compared with respondents who don’t own smart home
products (Figure 27 - Figure 31). The main difference between the two groups (own vs don’t own) was found to be
their age. Respondents who own smart home products were, on average, older than the respondents who do not own
smart home products (mean difference = 3.6 years, p = .001). Interestingly, level of education did not differ significantly.
Figure 29 shows the distribution of household incomes reported by respondents who own smart home products and
respondents that do not own smart home products. While some income categories appear to differ between the two
groups, only one income category differed significantly ($40,001-50,000). In addition, there was no significant difference
in mean income between the respondents who own smart home products and the respondents who do not own smart
home products (M own = $74,672, M don’t own = $74,988, p = .916).

Figure 27. Comparison of age of respondents who own smart home products and respondents who do not own smart
home products

Figure 28. Comparison of level of education of respondents who own smart home products and respondents who do not
own smart home products
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Figure 29. Comparison of household income of respondents who own smart home products and respondents who do
not own smart home products

Figure 30. Comparison of age of dwelling of respondents who own smart home products and respondents who do not
own smart home products

Figure 31. Comparison of home ownership for respondents who own smart home products and respondents
who do not own smart home products
23

Technical savviness
How technically savvy is our sample?
All the respondents who own smart home products had access to the internet at home. Almost all of the survey
respondents (99%) also had access to the internet at home. Their level of access to more common technology (internetready devices and apps) is outlined in Figure 32.

Figure 32. How often respondents use or access more common technology

A high frequency of use of laptop or desktop computers and smartphones was evident among all the survey respondents
(daily use 87% and 71% for computers and smartphones, respectively). The respondents with smart home products
frequently used or had access to tablets as well as computers and smartphones (daily use 88%, 77%, and 49% for
computers, smartphones, and tablets, respectively).
Technical savviness scores were calculated based on the reported level of access to more common technology, with
higher scores meaning the person more frequently interacts with a variety of different technologies. The distribution of
technical savviness scores for the survey respondents is shown in Figure 33. The mean technical savviness score for the
survey respondents was 10.8 out of a possible maximum of 27 (range 0 to 27, standard deviation 5.1).
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Figure 33. Distribution of technical savviness scores for survey respondents

Do owners of smart home technology use electronic devices/smart
apps more frequently?
Figure 34 compares the mean technical savviness scores for respondents who own smart home products and respondents
who do not own smart home products. The mean technical savviness score for owners of smart home products was 12.3,
which was significantly higher than the mean technical savviness score for those who do not own smart home products
(mean difference 1.8, p < .001).

Figure 34. Comparison of technical savviness scores for respondents who own smart home products and respondents
who do not own smart home products
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Perception of smart home technology
Figure 35 compares how respondents with or without smart home products perceive the interests of their peers in
owning a smart home. The data shows that people who own smart home products are more likely to believe their peers
want to own a smart home than people who do not own smart home products. A similar trend is apparent for individual
interest in purchasing a smart home product (see Figure 36), which shows that people who already own smart home
products are more likely to be interested in purchasing smart home products.

Figure 35. Comparison of perceived peer interest in owning a smart home for respondents who own smart home
products and respondents who do not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who don’t is significant.
The same letters = no significant difference; different letters = significant difference at 0.05 level.

Figure 36. Comparison of individual interest in purchasing smart home products for respondents who own smart home
products and respondents who do not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who don’t is significant.
The same letters = no significant difference; different letters = significant difference at 0.05 level.
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A comparison of how respondents who own smart home products and respondents who do not own smart home
products think that smart home products could benefit their household is shown in Figure 37. From the data presented,
it is clear that people who own smart home products see more benefits of smart home products. The majority of the
benefits asked about in the survey were selected by a significantly larger proportion of respondents who own smart
home products (p = .05). Exceptions were reduction of energy use, saving money on energy bills, and making household
chores easier, for which no significant differences were found between those who do and those who do not own smart
home products.

Figure 37. Comparison of perceived benefits of smart home technology for respondents who own smart home products
and respondents who do not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who don’t is significant.
The same letters = no significant difference; different letters = significant difference at 0.05 level.
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The appeal of smart home capabilities also differed between respondents who do (versus those who do not) own
smart home products (see Figure 38). A larger proportion of respondents who own smart home products found the
capabilities allowing devices/appliances to respond to changes in electricity price14, and allowing the electricity retailer
to adjust appliances to save energy appealing, and a larger proportion listed other capabilities that appealed to them (p
= .05). In addition, a larger proportion of respondents who own smart home products (67%, compared with 42% of
those who do not own smart home products, p = .05) knew of at least one smart home product that could benefit their
life (see Figure 39).

Figure 38. Appeal of smart home capabilities for respondents who own smart home products and respondents who do
not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who is significant. The
same letters = no significant difference; different letters = significant difference at 0.05 level.

14 As time varying electricty prices are not yet widely available, this could be more indicative of insufficient understanding of the tariffs
available, rather than the benefits of smart home technologies.
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Figure 39. Respondents’ knowledge of smart home products that would benefit their lives – comparison of respondents
who own smart home products and respondents who do not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who don’t is significant.
The same letters = no significant difference; different letters = significant difference at 0.05 level.
The data in Figure 40 shows that a larger proportion of respondents who own smart home products agreed or strongly
agreed that information about smart homes was readily available (39%, compared with 20% of respondents who do not
own smart home products, p = .05). Similarly, Figure 41 shows that a larger proportion of respondents who own smart
home products knew where to buy smart home products (44%, compared with 18% of respondents who do not own
smart home products, p = .05).

Figure 40. Perceived availability of information about smart home products – comparison of respondents who own smart
home products and respondents who do not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who don’t is significant.
The same letters = no significant difference; different letters = significant difference at 0.05 level.
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Figure 41. Knowledge about where to buy smart home products – comparison of respondents who own smart home
products and respondents who do not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who don’t is significant.
The same letters = no significant difference; different letters = significant difference at 0.05 level.
Figure 42 shows the concerns that respondents who own smart home products have about smart technology, in
comparison with the respondents who do not own smart home products. Based on this data, it appears that people who
own smart home products have fewer concerns about smart technology. Significant differences were found between the
groups, with fewer owners of smart home products being concerned about the cost not being worth it, data security, and
whether smart home products perform as well as basic devices/appliances (p = .05). Both groups were equally concerned
about difficulties with set-up/installation and smart technology overcomplicating simple tasks.

Figure 42. Concerns about smart home technology – comparison of respondents who own smart home products and
respondents who do not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who don’t is significant.
The same letters = no significant difference; different letters = significant difference at 0.05 level.
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Attitudes to energy conservation and the environment
Personal norms (a person’s expectations about their own behaviour), social norms (an person’s beliefs about how others
act and others’ expectations of their actions), and response efficacy (a person’s belief about whether their actions will
be effective) scales gave an indication of the respondents’ attitudes to energy conservation and the environment. A
comparison of mean scores on personal norms, social norms, and response efficacy scales revealed differences between
those who own smart home products and those who don’t own smart home products (Figure 43). Significant differences
were found between mean social norms scores (mean difference 0.17, p < .001), and response efficacy scores (mean
difference 0.13, p = .018) but not the mean personal norms scores (mean difference, 0.09, p = .087).
The difference in social norms scores indicates that those who own smart home products perceive their community/
neighbours as more concerned about energy conservation than those who do not own smart home products. The
mean difference was, however, only small with both means close to 3 (out of a possible score of 5). A score of 3 on
the social norms scale corresponded to feeling “neutral” in relation to the statements – thus, on average, respondents
neither agreed nor disagreed with statements relating to their community/neighbours’ energy usage and environmental
responsibility. The difference in response efficacy indicates that those who own smart home products, on average, agree
more with the idea that reducing energy usage is important and beneficial to the environment and to society. However,
again the mean difference is small and both means are around 4 (out of a possible score of 5). This indicates that the
survey respondents, on average, agreed that reducing energy usage is important and beneficial. Personal norms scores
for both groups were also around 4 indicating that, on average, the survey respondents agreed that as individuals they
had a responsibility to do their part to reduce energy usage.

Figure 43. Comparison of personal norms, social norms, and response efficacy scores for respondents who own and
don’t own smart home products
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Time and skills to reduce energy usage
The performance efficacy scale gave an indication of the respondents’ perceived time and skills available to commit to
reduction of energy usage. The performance efficacy scores differed significantly between those who own smart home
products and those who don’t own smart home products (mean difference 0.23, p < .001), with owners of smart home
products scoring higher (see Figure 44). This indicates that owners of smart home products are able to invest more time
and effort into reducing energy usage and have better skills for energy management.

Figure 44. Comparison of performance efficacy scores for respondents who own smart home products and respondents
who do not own smart home products
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Uptake of/interest in other products that contribute to energy
conservation/ reduce environmental impact
Figure 45 gives a comparison of ownership and intention to buy Solar PV for those who own smart home products
and those who don’t own smart home products. A higher number of those who own smart home products also own
or are planning to buy solar PV, compared to those who don’t own smart home products (all differences significant at
p < .05). A similar trend is seen when comparing ownership of and intention to buy an electric or hybrid vehicle
for those who own smart home products and those who don’t own smart home products (Figure 46). However, the
difference between those who own smart home products and those who don’t is statistically significant for intention to
buy an electric/hybrid vehicle but not for ownership of an electric/hybrid vehicle (p = .05). It is likely that this occurred
because ownership of electric/hybrid vehicles is not yet very commonplace in New Zealand. Ownership of solar PV and
ownership of electric/hybrid vehicles was moderately correlated (C = 0.620, p < .001)

Figure 45. Comparison of ownership of/intention to buy Solar PV for respondents who own smart home products and
respondents who do not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who don’t own smart
products is significant within categories of Solar PV ownership (Yes, No, and I’m planning to buy). The same letters = no
significant difference; different letters = significant difference at p < .05 level.
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Figure 46. Comparison of ownership of/intention to buy an electric/hybrid vehicle for respondents who own smart home
products and respondents who do not own smart home products

Note: letters above bars indicate whether difference between those who own smart products and those who don’t own smart
products is significant within categories of electric/hybrid vehicle ownership (Yes, No, and I’m planning to buy). The same
letters = no significant difference; different letters = significant difference at p < .05 level.

34

7. What are characteristics of the target market for
smart home products?
Who are the people who want to own (what characterises them)?
A total of 558 respondents indicated an interest in purchasing smart home products (i.e. agreed or strongly agreed with “I
am interested in purchasing a smart home product”). Of these respondents, 28.5% already owned smart home products
(smart appliance 21.1%, smart lights 7.6%, smart plugs 5.0%, smart thermostat 4.5%). The majority of these respondents
(99.8%) have access to the internet at home. Demographic characteristics (household inhabitants, education, age of
dwelling, whether they rent or own their home) for the target market appear to be similar to the overall survey sample,
except for age and household income. In contrast to the group of respondents who already own smart home products,
the target market group (those who are interested in buying smart home products) are, on average, younger than the
other survey respondents (mean difference = -4.1 years, p < .001). The distribution of reported household incomes for
the target market respondents is shown in Figure 47. A high percentage of the target market had a household income
of more than NZ$120,000 per annum (26% of the target market group, compared to 16% of the overall survey sample).
Just over half of the target market group (52%) had a household income of NZ$80,000 or more (compared to 39% of
the overall survey sample). In addition, the target market group had a significantly higher mean household income
compared to the other survey respondents (mean difference = NZ$19,054, p < .001).

Figure 47. Household income of target market respondents

Technical savviness
The mean technical savviness score for the target market group was 12.6, which is similar to the mean score for those
who own smart home products, but higher than the other survey respondents (mean difference = 3.1, p < .001). This
indicates a high frequency of use of more common technology among the target market respondents. In particular, this
group frequently uses computers and smartphones (around 90% use a computer at least once per day and around 80%
use a smartphone at least once per day).

Attitudes to energy conservation and the environment
Target market respondents scored higher on the personal norms (4.2), social norms (3.1), and response efficacy (4.1)
scales, compared to other respondents (p < .001).

Time and skills to reduce energy usage
Target market respondents also scored higher on the performance efficacy scale (M = 4.0, p < .001).
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What is the target market interested in?
All the target market respondents found the idea of a smart home appealing, with more than 50% indicating that the
idea of a smart home appealed to them “very much”. Individual smart home products (smart appliance, smart lights,
smart thermostat, and smart plugs) were also somewhat or very appealing to the majority of target market respondents,
but less so than the idea of a smart home. Again, this indicates that smart home package deals may be of more interest
to New Zealand consumers than the promotion of individual smart products. All the target market respondents were
able to see ways in which smart home products would benefit their household (i.e. no-one selected the option “none of
these”). Just like the observed overall trend for all survey respondents, the target market respondents most frequently
selected benefits that were related to saving money on energy bills (86%), improving energy management (82%), and
reducing energy usage (85%). Other important perceived benefits for target market respondents included making the
home more comfortable (72%), equipment alerts (62%), protecting the home from theft/vandalism (60%), reducing
negative environmental impact (54%), and saving time (52%).
Nearly all the smart home capabilities were appealing to a large proportion (> 60%) of the target market respondents.
The most appealing capabilities were about remotely controlling (79%), remotely monitoring (73%), and scheduling
(71%) the operation of devices and appliances. The least appealing smart home capability was allowing the electricity
retailer to adjust appliances, which only appealed to 48% of the target market respondents.
While it appears that target market respondents have less concerns about smart home technology than the other survey
respondents, most did have some concerns. Only a small proportion (18.5%) of target market respondents indicated
they had no concerns about smart home technology. As with the other survey respondents, a proportion of target market
respondents were concerned about data security (41%) and difficulties setting up/installing smart home products (38%).
The cost of smart home products was also a concern for many target market respondents (34%).
In order to successfully market smart home products to the target market, it will be important to market smart home
package deals that reduce energy usage (and thus save money on energy bills), improve home comfort, allow equipment
alerts, and improve home security. Specialised additional packages could be offered for people who are interested in
reducing environmental impact, and for people who are interested in saving time. Products offered should be able to
be controlled and/or monitored remotely and/or have the capability to be scheduled. To alleviate the concern about
set-up/installation, packages could be marketed inclusive of set-up/installation or with a technical support hotline
made available. Information about how to ensure the security of remotely accessed smart home products could also be
provided.
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8. Conclusions
One of the major findings from this study is the confirmation that smart home products are not particularly common
within New Zealand homes, despite the interest amongst all age groups and genders of having a smart home and owning
smart home products. While there appears to be some confusion about what constitutes a smart appliance (and perhaps
other types of smart technology also), this is perhaps a result of the lack of information available about these products
and where to buy them.
Those who are interested in owning smart home products are attracted to the potential benefits they could derive
around reductions of energy bills, improvements in home comfort, and increases in household security. The additional
capabilities they are seeking in these technologies are correspondingly the ability to remotely monitor and control
appliances, and the ability to schedule the operation of household devices. However, concerns about data security and
set-up/installation difficulties are common, irrespective of current smart product ownership or intention to buy smart
home products.
The additional cost, particularly compared to their perceived benefits, appears to be a major barrier to uptake of smart
home technology, with higher income earners being more likely to be interested in purchasing smart home products.
Additionally, those who are owners or interested in own these technologies tend to be more technologically saavy and
use common technology more frequently, they are more concerned with energy conservation and the environment and
believe they have more time and skills to commit to reduction of energy usage (compared to those who do not own/
want to buy smart home products).
If greater adoption of smart home products and home energy management systems was desired, this study suggests it
would be best to: (1) focus on marketing products that give households advanced monitoring, scheduling and remote
control over appliances such that they can better manage their energy use and power bills, improve comfort levels, and
increase security; (2) provide better information about smart products and where they can be purchased; (3) support
households in setting up appliances and ensuring to focus on solutions with high levels of compatibility with existing
systems in homes; (4) address concerns around data security; and (5) target the appropriate population segment to
support the initial deployment of these technologies in New Zealand.
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