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Management Summary 

Over the last hundred years, there has been a t:rend in domestic technology. At a 

conference in 1984, the National Association of Horne Builders introduced the smart 

house concept. The synonym smart home used today was int:roduced by researchers years 

later. Today the smart home market is relatively fragmented as numerous companies are 

involved, operating in different sectors of the economy. As a result, a variety of technol-

ogies and software protocols are deployed, which represents a significant banier to the 

development of smart appliances. In the early 2000s, the concept of a two-sided platform 

gained traction. Rochet and Tirole were among the first researchers to propose a paper on 

two-sided markets with network extemalities. The concept describes that a two- or multi-

sided platform coordinates interactions or t:ransactions of different users and, thus , acts as 

an intermediary. 

The primary objective of this thesis was to detennine to what extent key global 

smart home companies are compliant with literature definitions and concepts on 

platforms. Therein, the focus was to identify their business models and st:rategies applied. 

In the literature review, a theoretical understanding was established through a compre-

hensive examination of the origins , definitions, concepts, and strategies of platforms and 

their progression through the literature. Based on that, a Platform Business Model was 

developed to analyze the global smart home players thoroughly. The identification of 

these companies was gathered from secondary research and three expert interviews with 

Swiss smart home firms. 

The result was that all four companies analyzed were in line with the platfo1m con-

cept. Apple is a two-sided, while Google, Amazon , and KNX Association are four-sided 

platforms. However, they have applied different monetization schemes to gain significant 

market share. Firstly, Google's business model is driven by the revenue from the sale of 

advertising opportunities on its search engine. Smart home users who use Google's voice 

assistant direct their t:raffic through that search engine, increasing the value of advertising 

opportunities. Secondly, Apple's largest income stream is derived from the sale of its 

proprietary hardware. Thirdly, Amazon's business model aims to int:roduce its voice as-

sistant Alexa to the most significant number of households possible in order to increase 

the t:ransaction volume of its e-commerce p latform Amazon Marketplace. Lastly, the 



KNX Association has developed a business model conceming licensing agreements of its 

software platform solution paired with its international bus standard. 

As there are different types of pricing schemes present in the smart home market, 

future research could focus on providing empirical evidence for such schemes and their 

recombination. Tue Platform Business Model includes the fundamental concepts of the 

cunent platfo1m literature and has proven its applicability. Nevertheless , it is most likely 

incomplete in terms of inc01porating numerous strategies that are detailed in the literature. 

Further research in this area should be conducted. 
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1 . Introduction 

Over the last two decades, the global smart home market has seen significant de-

velopment. In the book The World is Flat, Friedman (2007) defines his terminology of 

the third stage of globalization. He lists ten occunences in the 1990s tliat collectively 

constituted Globalization 3 .0. A number of these occun-ences, including the enormous 

growth in bandwidth and the worldwide use of the Internet, established a global founda-

tion for innovation and collaboration. In essence, the Internet triggered the first digital 

revolution, and now the Internet of Things (loT) is driving the idea of a second digital 

revolution, and thus the establishment of smart homes. 

Through lo T, connected devices will equip households with advanced new services 

and enable adaptable and automatable capabilities. More important, however, is the new 

integration of the Cloud, as it off ers higher computing power and therefore facilitates the 

operation of large amounts of data, such as speech processing. Besides, the Cloud enables 

remote prognostics and interaction with devices via apps. As more and more devices are 

becoming interconnected, the smart home ecosystem will not only grow in numbers but 

also gain in relevance and convenience (Knöpke & Carter, 2015). According to Blumtritt 

(2019, p. 6), the smart home hardware market alone was at least $57.5 billion worth in 

2018 and is expected to grow more than twice as large at a compound annual growth rate 

(CAGR) of 19.7%. Investments in smart home technologies are snowballing, and the 

prices of various smart appliances, from voice assistants to smait security systems, are 

beginning to fall. As smart home appliances become more affordable, consumer adoption 

rates are rising, and the perception of an unnecessaiy luxury good is dwindling (Ali & 

Yusuf, 2018). 

In the realm of academics, companies that offer their services to facilitate interac-

tions and transactions between parties are considered platform providers. This thesis aims 

to detennine to what extent important smart home businesses conform with the platform 

concept and what business model and strategies they apply. Hence, the following thesis 

provides first an extensive overview of essential platform concepts and strategies that 

appear in the literature. Second, a concluding Platform Business Model is proposed based 

on the literature. Third, the thesis identifies important players in the global market for 

smait home products and services and asserts if they act as platform providers. Fomth, 

their business models and strntegies are analyzed based on a Platfo1m Business Model 
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and presented in the findings table. Fifth, futme trends and possible areas of innovation 

are discussed. Finally, a closing conclusion and futme research proposals are presented. 

2. Theoretical Framework 
Tue following chapter provides the reader with a context 011 how and on what basis 

the analysis was conducted. 

2.1. Methods 

Tue methodological approaches utilized are outlined in the following section. In 

order to provide the reader with a conclusive overview of the platform literature and the 

global smart home market, a combination of primary and secondary research methods 

was used. Tue fundamental methodological approaches applied to each of the methods 

are outlined in the subsequent passages. 

2.1.1. Research Design 

Qualitative research differs from quantitative research by its flexibility. Qualitative 

research follows methods that are serni-strnctured and contain open questions (Mack et 

al., 2005, p. 3). In this way, the researcher can adapt to individual perspectives and take 

up other essential aspects that may not have been initially recognized. Hence, this partic-

ular data collection approach was chosen because it was the most inclusive and flexible 

for this thesis in the given time frame. 

2 .1.2. Literature Review 

Tue theoretical framework forms the foundation of this thesis. Secondary research 

was therefore used as data retrieval for the literature review. Tue literature has been col-

lected via the following online databases: Business Source Premier, Google, Google 

Scholar, IEEE, JSTOR, NEBIS, Orbis, and ScienceDirect. Additionally, several books 

and e-books were used to complete the literature review. 

Tue literature review was carried out as follows: First, existing literature reviews 

on multisided platforms were used to derive the critical concepts of the platform litera-

ture. Second, these concepts were trnced back to the original authors , and the process of 

their evolution was mapped. Finally, the most conclusive definitions were selected and 

used to create the platfo1m business model. 
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2.1.3. Determination of Global Smart Horne Players 

An in-depth analysis was conducted based on secondary research by renowned con-

sulting firms, a telecommunications provider, the Emopean Commission, and a statistical 

database. Subsequently, the first group of key players in the smart home sector was de-

rived from the analysis. Simultaneously, primary data was collected through expert inter-

views with technical managers from Swiss companies active in the smart home segment. 

All three interviews were conducted by telephone, due to the impossibility of direct quo-

tations for reasons of commercial confidentiality, they were anonymized using the sam-

ples Company A, B, and C (see Appendix 1). Tue resulting data was then merged with 

the first set of players to finalize important players in the smart home market. 

2.2. Literature Review 

This section provides a comprehensive overview of the origins, definitions, con-

cepts, and strategies of platfo1ms and their evolution in the literature. They differ con-

ceming topology, orientation, pricing, and strategic approach. In addition, a short excerpt 

on the smart home literature has been appended. Tue literature research concludes with a 

developed theoretical model, the platform business model. Tue model encompasses var-

ious academic definitions and concepts of one-, two- and multi-sidedness, platform ty-

pologies, single- and multihoming, platfo1m openness or integration, pricing, and plat-

form strategies. 

2.2.1. Origin of Platforms and Smart Hornes 

Tue true historical origin of platforms is unknown. Nevertheless , academic inquir-

ies have found examples dating back all the way to the second millennium BC. In 1923, 

Lehmann-Hartleben introduced the term emporium, which was used to describe meeting 

places of merchants based outside of a town or even at an unoccupied coast. These Ports 

ofTrade, as Polanyi (1963) titled them were conspicuous on the north Syrian coast ever 

since the second millennium BC. In Greece, Athens, the emporium was a matchmaker 

(i.e., aiding two or more types of customers find each other and cany out reciprocal ben-

eficial interactions) between traders, lenders, and owners of ships. Tue harbor, wharf, 

warehouses, sailors' hostel, and administrative properties were managed by the city coun-

cilor itself rather than a private actor (Garland, 1987, pp. 83-95). 
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Early cases of matchmaking can be found in the pre-modern era of ananged mar-

riages in China. Parents would seek the assistance of a matchmaker or meiren (9lA) to 

aid their single children in finding proper marriage partners (Liu, 2000, p. 71). China' s 

first poetty anthology, Tue Book of Songs, featured three hundred and five poems that 

have been traced back from the eleventh century BC to the sixth century BC (Luo, 2011 , 

p. 15). Waley's (1988, p. 68) English translation interpreted maniage the following way: 

"How does one take a wife? Without a matchmaker she cannot be got" . However, as Yu 

(1983, p. 379) pointed out, over one-third of the songs, mostly those of comtship and 

maniage, had been allegoricall y interpreted by W aley. 

Tue 20th century witnessed an ever-increasing change domestic technology, as peo-

ple opted for state-of-the-art technologies, a significant number of households were con-

nected to information and services beyond the household via the personal computers 

(Aldrich, 2003, pp. 19-21). By 1984, the commercial interest in harne automation had 

grown considerably. In line with the National Cooperative Research Act, the National 

Association of Horne Builders (NAHB) held a conference related to home products and 

the housing industt·y. As a result, the term Smart House was registered as service mark 

by the Smart House Development Venture, and alongside the first multidisciplinary con-

sortium for research and development on home automation was established (Merrifield, 

1988, p. 54; Smith, 1988, pp. 12-15). Around the 2000s, scholars switched from refe1ring 

to the term smart house to the now commonly used term smart home. 

2.2.2. Platform lntroduction 

Tue academic origin of multisided markets and platforms is unknown. However, 

Shapley and Shubik (1972, p. 111) published a paper that used the terminology two-sided 

market, and they were able to trace it back to Comnot in 1838. In 2000, the first empirical 

paper on the importance of network effects in a two-sided context was received from 

Rysman (2004). However, Rochet and Tirole (2003) were the earliest to propose an anal-

ysis of markets with network externalities, which are two- or multisided markets. In this 

scenario, platforms subsidize the interactions between two or more sides. Both the num-

ber of tt·ansactions and the platform's profit depend not only on the total price charged to 

the sides but also on its decomposition (pp. 1017-1018). Other academics (Armstrong, 

2006; Caillaud & Jullien, 2001 ; Evans, 2003; Parker & Van Alstyne, 2000b) have 
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contributed to the development of this theory, although applying a different terminology. 

According to Evans and Schmalensee (2016, The Discovery of Multisided Businesses 

section, para. 3), economists now refer to these businesses as multisided platforms. 

2.2.3. One-, two-, or multisided 

Whether to be one-, two- or even multisided is a critical question in the literature. 

Figure 1 below serves a visual representation of the concept found in the literature. 

One-sided Platfonn 

r 
one-sided platform * 

. a ffüiatioo r· 

1\,•o-sided Platform 

r SideA 
affil~uion 

two-sided platfonn 
Hffiliation - , 

Sidc B 

' ' ,_ - - - - -- - - - - - - - -- - - - - - - - -- - - - - - - - -- - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' 
direct interaction or transaction 

Multi-sided Platförm 

affiljation . affiliation 
'~ multi-sided platform (MSP) ,..__ ___ -< Siele B 

r. =-·~ --_.:.-- r : 
t ____ J ----------------------------------------------------------' ____ , ' 

dirccl intcraction or lnrnsac:lion 1 

' ------- --------- ------------- - ------ --------- ----- --------------------------------- ' 
"n-ut c1m~i1ler«I ;i ln lt' pl.tfhrm 

Figure 1. Multi-sidedness. 

Rochet and Tirole (2006, pp. 664-665) provided a model for two-sided or multi-

sided markets encompassing usage and membership extemalities. The model measures 

three factors, namely transaction costs distribution, platform-enforced pricing re-

strictions, and fixed membership costs and or fees among end-users. This analysis con-

cludes that the total quantity transacted relies on the buyer, seller, and intermediary 

amount and their respective fee per unit. On the other hand, a market is one-sided given: 

end-users negotiate away the negative effect (the conesponding usage), asymmetric in-

formation between seller and buyer, or the price is set through bargaining or monopoly. 

Fmthermore, transaction-incentive costs or fixed memberships charges (membership ex-

temalities) are not present (Rochet & Tirole, 2004, 2006, pp. 664-665). According to this 

definition, the sum of the prices of the sides, as well as the price level of the respective 

sides, is therefore relevant. If a platform can influence the total quantity sold by increasing 

the price for one side and decreasing it for the other, the market is refened to as a two-
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sided market. However, one-sided platforms are not considered trne platforms as they 

only have the potential to mature into multisided platforms (Tiwana, 2014, p. 32). 

Nonetheless, Evans (2003) was the first to offer a comprehensive definition of 

multi-sidedness: "Multisided platforms coordinate the demand of distinct groups of cus-

tomers who need each other in some way." (p. 191) . Unlike Rochet and Tirole's termi-

nology, Evans recognized the prospect of platforms that do not manage ti-ansactions. lt 

has its deficiency, though, as this definition was too broad, and vittually all exchanges 

could fit. 

According to Rysman (2009), the main distinction is made by focusing on the ac-

tions of market intermediaries . He points out that interdependence between end-users 

through market intermediaries are mostly extemalities. Therefore, there is a close rela-

tionship with the literature on indirect network effects (i .e., the advantage arising to an 

agent of one group increase as the pool of end-users from the other group enlarges). He 

concluded that the emphasis on these intermediaries is the main distinction between one-

and multi-sidedness (pp. 126-127). 

In 2015, Hagiu and Wright reviewed pioneering literature definitions of multisided 

platforms and models. They concluded that Rochet and Tirole's (2006) model, as well as 

the cross-group network extemalities concept driven by Rysman and Evans (2003, 2004) 

and other authors needed tobe simplified. Hagiu and Wright's (2015) basis were two key 

features firstly, "they enable direct interactions between two or more distinct sides" and 

secondly, "each side is affiliated with the platform". In this interpretation , direct interac-

tion refers to the retainment of control over the fundamental terms of the interaction by 

two or more sides. On the other hand, affiliation alludes to platform-specific contributions 

made by users in order to interact with one another, for instance, fixed access fees, an 

expenditure of resources, or opportunity costs (pp. 163-164). Tue proposed definition by 

Haigu and Wright is interesting as it does not depend on indirect or cross-network effects. 

However , the authors acknowledge that a consequence of direct interaction or affiliation 

could be indirect network effects (Hagiu & Wright, 2015, pp. 171-172). 

Meanwhile, Evans and Schmalensee (2005, p. 2) conected themselves and stated 

that the term market was meant loosely and did not conelate with the academic definition 

in antitrust. In 2016, Evans and Schmalensee reformulated their paradigm. One-sided 

businesses purchase and or alter resomces of numerous types from providers and sell 

these finished goods or services to clients. For these businesses, the primary focus is on 
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remaining cost-effective while appealing to customers. On the contraiy, multisided busi-

nesses concentrate on enabling reciprocal interaction for two or multiple users on benefi-

cial conditions. Hence, their customers ai·e generally their most significant asset (Tue 

Discovery of Multisided Businesses section , para. 6). 

2.2.4. Markets and platforms 

Another aspect of criticism connected t:o the initial definitions by Roch.et and Tirole 

(2006) and Rysman and Evans (2003, 2004) is that they refer to mai·kets rather than busi-

nesses or platforrns . In 2009, Rysman refo1mulated his distinction since it may be better 

to use the terrn two-sided strategies rather than two-sided markets (p. 126) . In the book 

Matchmakers: The New Economics of Multisided Platforrns, Evans and Schmalensee 

(2016) rephrased the definition the following way: Matchmakers are named multisided 

platforrns since they commonly handle a physical or virtual place that aids several types 

of customers to get together. Moreover, pait of the products and services they sell to users 

of each group is access to one another (lntroduction section, para. 2, Tue Discovery of 

Multisided Businesses section, para. 8). Tue observations of Spulber (2019) were 

acknowledged through reseai·ch on the concept of markets and platforrns. While the def-

inition of platforms is broadly used for digital mai·kets, it may also designate markets 

generally. A mai·ket is a place where economic agents do business with each other. A 

conventional mai·ket typically is a physical place, such as a geographic area, a trading 

post , a public place, a private business, or a managed exchange. On the other hand, a 

platforrn describes a scenario where digital technologies enable interactions in a market. 

lt can be a virtual place where agents conduct business over the Transmission Control 

Protocol in conjunction with the Internet Protocol (TCP/IP) . These interactions consist of 

internet websites, applications (apps), online merchants and wholesalers, and online fi-

nancial facilitators. Moreover, mai-kets and platforrns can be hybrids of physical and vir-

tual places (Spulber, 2019, pp. 159-161). 

Therefore, Spuler's definition of a platforrn was considered prevailing. Firstly, a 

platforrn has a location that is either virtual or a hybrid of virtual and geographic. Sec-

ondly, its multi-sidedness or sides stem from buyers and sellers (end-user or agents) and 

or other groups. Thirdly, it has some sort of interrnediaries such as matchmakers (Evans 

& Schmalensee, 2016), market makers (Spulber, 1996a, 1996b, 2009), and other busi-

nesses that handle transactions . Fomthly, a platforrn employs transaction technologies in 
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order to cope with pmchases and sales, contracting, negotiating, market making, and pair-

ing. Lastly, it offers a system that encomages participation through stimuli, which it man-

ages by coordinating the decisions made by members of each side of the market (Spulber, 

2019, p. 160). 

2.2.5. Typologies of multisided platforms 

At first, Evans (2003) specified three categories for multisided platforms, namely 

Market-makers, Audience-makers, and Demand-coordinators. Market-makers are plat-

forms that enable users of various groups to do business with one another. The key for 

these platforms is an abundance of users of various groups present on a platform as it 

raises its service valuation by its group users. In the advertisement business, Audience-

makers a.re platforms that generate revenue by matching advertisers with audiences while 

offering these various groups a service or good in retum. Demand-coordinators offer 

goods and services that generate indirect network extemalities across two or more groups 

(pp. 193-195). Hence, they profit from the subsidiary or complementary products and 

services offered through their platfonn or fixed fees. However, Evans conceded that this 

categorization is not exhaustive, and its sole purpose was to illustrnte the variety of plat-

form indust:ries. 

Later, Evans and Schmalensee (2005, pp. 4-9) fo1mulated four types of two-sided 

platforms: exchanges, advertiser-supported media, transaction devices, and software 

platfom1s. However, as Sanchez-Cartas and Leon (2019, p. 5) have pointed out, from a 

theoretical point of view, there is no point in regarding all digital platforms as software 

platforms independently of their features. 

Filistrucchi (2008, pp. 9-13) developed a presently relevant taxonomy. This classi-

fication has the advantage of being more academically correct as it relies on the following 

two categories (Filistrucchi et al. , 2012, pp. 3-9): Firstly, two-sided non-transaction mar-

kets are platforms in which tTansactions do not exist or are imperceptible. Hence, mem-

bership costs are fixed. Secondly, two-sided transaction markets are distinguishable 

transactions between one or multiple sides. Thus, transaction and adoption fees are 

charged by monitoring the tTansactions conducted on the platform. 
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2.2.6. Singlehoming or Multihoming 

Rochet and Tirole (2006) emphasize that "multihoming stems from the users' desire 

to reap the benefits of network extemalities in an environment of non-interconnected 

platforms" (p. 659). Hence, each platform user has three possibilities: firstly, do not join 

any platform; secondly, join one platform exclusively (i.e., singlehoming); lastly, join 

more than one platform (i.e., multihoming). 

The concept of multihoming originates from the topology of computer networks. 

Orda and Rom (1990, p. 133) outline that it occurs in a context where a network 

subscriber is connected to more than a singk node of the network. Moreover, they state 

that the occurrence ignited as a side effect of intemetworking. In the early 2000s it gained 

traction in the platform literature (Armstrong, 2006; Armstrong & Wright, 2007; Caillaud 

& Jullien, 2001, 2003; Choi, 2010; Evans, 2003; Rochet & Tirole, 2003, 2006). Here, it 

describes a frequent pattem observable in multisided markets, especially in digital 

markets, as some end-users are inclined to utilize multiple platforms concmrently. 

Caillaud and Jullien (2001, p. 800, 2003) assessed that consumer interest in 

multihoming stems from the greater probability of matching as well as saving on 

transaction fees as one can opt for the most cost-effective option. This is confirmed by 

other authors as they noted that given exclusive content on platf01ms, users have an 

incentive to multihome as they can profit from network extemalities of various platforms 

(Armstrong & Wright, 2007; Choi, 2010, pp. 616-619). 

Furthermore, the incentives for members to connect beyond one platform declines 

as more members of the other group are present on many platforms. Thus, to some extent, 

the added-value of multihoming correlates negatively with the degree of multihoming on 

the other side (Gabszewicz & Wauthy, 2004, p. 7). 

Armstrong and Wright (2007) proposed that the mitigation of multihoming in 

specific market segments is driven by offering exclusive contracts and thus, benefiting 

from the rise in demand from members on the other side. For instance, an incentive for 

sellers to sign up exclusively is that as a result, buyers are pulled as weil. Nevertheless, 

the mitigation of multihoming may also leaid to negative consequences since imposing 

such terms could induce sellers to turn to a rival platform (p. 22). 

Altematively, Doganoglu and Wright (2006), Salim (2009, pp. 2-4) and Schiff (2003) 

state that singlehoming behavior can be driven by costs since inter compatibility mitigates 
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the incentives of the platform to increase production, which leads to higher prices or 

membership fees. 

In 2006, Hagiu developed a model to analyze platform compositions with combi-

nations of multihoming and pricing commitments. From the appliance of this model, it 

can be deduced whether it is profitable for platforms to credibly commit to the amount of 

the later entering side when tlying to entice the earlier entering side. There are four types 

of platfo1m compositions in his model. Firstly, platforms cam1ot commit, and sellers can-

not multihome. In this case, platforms only break even in terms of revenue, and sellers 

are indifferent between platforms. Secondly, platforms cannot commit, but sellers can 

multihome. This scenario has two outcomes; one being a dominant platfonn monopolizes 

the market and one where several platf01ms are operative. Thirdly, platforms can commit, 

but sellers cannot multihome. In this instance, profits are driven down to zero. However, 

this is fragile and opens the opportunity for a new platform deviation of type one or two. 

Lastly, platforms can commit, and sellers can multihome as well. Accordingly, it can have 

two equilibria as well; however, positive profits can only be achieved if sellers prefer 

multihoming over exclusivity (pp. 730-736). 

2.2.7. Platform Openness and Integration 

As illustrated in Figure 2 below, vertical platform integration occurs when a plat-

fo1m decides to produce a service or product itself to provide a unique selling point 

(Hagiu & Wright, 2015, p. 164). In accordance with Forte (2010, p. 12), implementing a 

vertically integrated platform may result in one-sidedness as the platform de facto takes 

ownership of one side. Additionally, the platform lowers the transition costs among dif-

ferent services and may thus be able to offer a more competitive value proposition com-

pared to a non-integrated platf01m. 

In a similar vein, Parker, Van Alstyne and Jiang (2016) state that the advantages 

of vertical integration lie in eliminating subsidies as well as price and output enlarge-

ments. On the other hand, open innovation increases the chance for market growth and a 

higher adoption rate. More specifically, they illustrate how non-approval-based innova-

tion may dominate vertical integration due t:o network extemalities. If a developer base 

or platform community reaches critical mass, platf orm openness will promote research 

and development spillovers. In contrast, by applying vertical integration in the form of 

platf orm internalization of products or services , network externalities cannot occur. 
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However, the core value of the platform may develop to such an extent that the platfonn 

owner may decide that market growth stimulation is less critical than monetization . 

Hence, the platform may implement control mechanisms and fmther restrictions on open-

ness. 

afliliation 
SideA multi-sided platfom1 (MSP) 

Figure 2. Vertically Integrated Platform. 

2.2.8. Pricing 

Earlier academic papers on multisided platforms focused on their pricing scheme 

(Armstrnng, 2006; Caillaud & Jullien, 2003 ; Evans, 2003; Gabszewicz & Wauthy, 2004; 

Hagiu, 2006; Rochet & Tirole, 2003). While most of them analyzed different aspects of 

pricing, they all shared a mutual consensus that the pricing mechanism is different from 

a platfo1m without network extemalities. 

A common observation in multisided platforms is that one side is charged below-

cost or nothing at all while the other side pays a greater price. One side is, therefore, 

effectively subsidizing the other side. According to Rochet and Tirole (2006, p. 659), this 

is an illustration of the Seesaw Principle as high prices that increase a platform's margin 

on one side are the direct result of an attempt to attract members of immense value 

through low pricing. Similarly , Aimstrong (2006, p . 675) argues a platform focuses on 

one group more offensively if it is situated on the side of the market, which is more com-

petitive and or causes a more significant profit to the other group than vice versa . Evans 

and Schmalensee (2016) agree and break down to the equivalent to the following word-

ing. Many multisided platforms charge members on one side fees that do not cover the 

costs, demand nothing, or arrange for rewards when using the product or service. Plat-

forms compensate subsidy-side deficit by imposing prices that more than cover the costs 

to the members on the other side. Hence, there is a subsidy side and money side of the 

platform (Pricing for a Profitable Balance section, para. 9). Nonetheless, Weyl (2010, pp. 

1659-1661) criticized Rochet and Tirole's (2003) initial comparative statics analysis as 
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he claims the notion of price is unclear. Furthermore, while reformulating their definition 

to a broader proposition, Weyl discovered that it does not always hold, as the initial anal-

ysis relied on the source of membership heterogeneity. He concluded that Arrnstrong's 

(2006) definition is more precise. 

In principle, multisided platforms can impose two forms of prices, membership or 

access fees, and transaction or usage fees. This follows the previously described distinc-

tion between transaction and non-transaction platforms taxonomy by Filistrucchi 

(Filistrncchi, 2008; Filistrucchi et al. , 2014). However, as Evans and Schmalensee (2016) 

illustrate, not every platform is predestinated to charge a usage fee over an access fee or 

vice versa. For instance, while it may reflect the value of the platform to users better, 

charging a usage fee for articles read or time spent reading an online newspaper is not 

always the better option. lt could be quite resource-intensive or costly for an online news-

paper to monitor a user's reading behavior (The New Rule Book section, para. 7-8). 

Another notion that Evans and Schmalensee (2016) address is that pricing may not 

always be of critical impo1tance for platforms. In competitive industries, platfonns can 

roughly pursue the same pricing strategies as their competitors. In contrast, pioneering 

platforms may be free from constraints and are, therefore, able to experimentalize at-

tributable to first-mover advantages (Tue New Rule Book section, para. 9-10). 

2.2.9. Multisided Platform Strategies 

Tue fundamental dilemma every multisided platform must solve is how to attract 

two or more types of users simultaneously. This challenge is also known as the chicken-

and-egg problem (Caillaud & Jullien, 2003, p. 310). In the progression of platform liter-

ature, the following strategies have been identified: 

As previously addressed, one of the most extensively studied platform strategies is 

subsidizing. When a platform applies this strategy it subsidizes one side of the market 

until the critical point of inflection is reached to attract the money side of the platform 

(Armstrong, 2006, p. 675; Evans, 2002, p. 51; Evans & Schmalensee, 2016, Pricing for a 

Profitable Balance section, para. 6-9; Fath & Sarvary, 2003, pp. 326-327; Rochet & 

Tirole, 2006, p. 659). As per Parker and Van Alstyne (2014), most subsidies are either 

temporary penetration prices or permanent discounts but may manifest themselves in var-

ious forms. Other types may be direct cash transfers and free information; however, the 

former must only have value when consumed with the platform, else users would tend to 
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only accept the subsidy without using the platform (Parker & Van Alstyne, 2000a, pp. 

32-34, 2005, pp. 1498-1499, 2014, p. 3). 

Exclusivity agreements were initially analyzed in conjunction with anti-competitive 

issues since they may refrain competitors from entering or foreclose them (Bemheim & 

Whinston, 1998; Mathewson & Winter, 1987). According to Bemheim and Whinston 

(1998, p. 65), exclusive dealing rest:ricts a merchant or dist:ributor that holds a product 

from selling other products. Armstrong and Wright (2007, p. 22) stated that platforms 

apply the concept of exclusivity in order to prevent users from multihoming. Hence, this 

strategy allows a platform to capitalize on increased demand due to the constraint of one 

side. 

In connection with the exclusivity, the concept of marquee users (Evans, 2009, p. 

112) gained traction in literature. Later, a distinction between a seeding strategy and 

marquee strategy was made by Parker and Van Alstyne. They state that seeding solves 

the issue of involvement on one side of the platform by providing sufficient value to users 

of this type to adopt, while the marquee strategy provides inducements to attract members 

of a critical user group to a platfotm. Seed interactions must be offered until both sides 

have reached critical mass. Hence, transaction volume has achieved self-sustainment 

(Parker et al., 2016, eight strategies for beating the chicken-or-egg dilemma section para. 

15-21; Parker & Van Alstyne, 2014, p. 3). Stummer et al. (2018, Single Target Group 

section, para. 1-2) further split the marquee strategy into marquee users and loyal users . 

They raised the point that this second variation, loyal users , occurs when platforms 

concentrate on users who are captive on a platform for reasons such as fewer price 

sensitivity (Rochet & Tirole, 2003, p. 1018), greater sunk costs (Evans, 2003, p. 197) or 

favorable expectations for platform development (Zhu & Iansiti, 2012, p. 89). 

Nevertheless, Rochet and Tirole (2003) were the first to note that marquee users are 

drivers that can generate a higher surplus for a side (p. 1013). According to Eisenmann et 

al. (2006), a platform that concentrates on marquee users may accelerate its own growth 

as these users represent a tremendous value for platform users on the other side. Thus, 

securing exclusive participation in the form of an obligation from these key users not to 

join other rival platforms is critical. However, persuading marquee users to relinquish 

prospects in other networks is relatively costly (p. 6). 

A platform enveloprnent strategy describes a scenario where a platfo1m enters an 

adjacent platfotm industty and thereby attacks or even sallows the whole network of 
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another platform (Eisenmann et al. , 2006, p . 100). Subsequently, by applying the concept 

of bundling, the market entrant may foreclose the attacked platform's access to customers 

and diminish their size as part of a network bundle (Eisenmann et al., 2011, p. 1275; 

Whinston, 1990. p. 848). Ultimately, this will drive most standalone platforms to exit the 

market as they are unable to retaliate with regard to price-cutting and or offering a 

comparable bundle. Tue convergence of these markets has a high chance of success if a 

significant overlap in user bases, price discrimination benefits or high economies of scope 

are present (Eisenmann et al., 2011, pp. 1279-1282). 

Tue two-step (Evans, 2009) or single-side (Parker et al., 2016, eight strategies for 

beating the chicken-or-egg dilemma section) or platforrn staging strategy (Stummer et 

al., 2018, Platform Staging section, para. 1) all describe the same approach. Two distinct 

steps, firstly, getting a single set of users of one side on board by establishing a business 

around products or services, secondly, after reaching a cmcial user mass one converts the 

business into a platform by attracting the other side of users who want interact with the 

first set. According to Rogers (2003, p. 343), a cmcial mass occurs at the point after which 

additional diffusion becomes self-sustaining or, in other words , when sufficient adopters 

have chosen a particular technology so that further rate of adoption becomes self-

sustaining. By applying this strategy, multisided platforms can avoid negative indirect 

network extemalities. However, this strategy only succeeds if the fi.rst side does not value 

access to the second side (E vans, 2009, p. 113). 

Tue producer evangelisrn (Parker et al .. , 2016) or side-switching strategy (Stummer 

et al., 2018) evolves around creating a platform design that allows users to fill both sides. 

For instance, a platform attJ:acts producers, who, in turn, induce customers to become 

users of the platform. Tue notion of side-switching was previously addressed by Gaze 

and Vaubourg in 2011 when they proposed that a consumer may be tempted to buy 

products on a platform if he appreciated the possibility of being able to seil them quickly 

later (p. 164). In practice, this strategy is often illustrated by platforms supplying tools 

for customer relationship management (CRM), which are used to entice producers, who, 

in turn, target consumers from their own customer base (Parker et al., 2016, eight 

strategies for beating the chicken-or-egg dilemma section). 

Tue zigzag strategy is another option to reach critical mass quickly by attracting 

multiple sides simultaneously. Tue term zigzag stems from the way a platform drives up 

platform participation through the process of product diffusion. With varying degrees in 
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customer acquisition effort, each successive group of potential users makes the platform 

more valuable (E vans, 2009, p. 113). 

Tue virtually instantaneous creation of a nearly fully-developed platform is refened 

to as the big-bang adoption strategy. lt is based on push marketing strategies to achieve 

a high level of exposure, which in turn triggers a contemporaneous on-boarding effect. 

This phenomenon is also more commonly known as a breakout, but as businesses con-

tinue to pursue this strategy, it has become increasingly more challenging to reach a crit-

ical mass of awareness (Parker et al., 2016, eight strategies for beating the chicken-or-

egg dilemma section). 

By contrast, the micro-market strategy emphasizes the notion that a smaller scope 

of a precisely delimited community experiences strnnger network effects if a vast fraction 

of the community utilizes the platform. In sta.ges , the capacity can later be scaled towards 

other and larger markets, pulling new users onto the platform (Parker et al., 2016, eight 

strategies for beating the chicken-or-egg dilemma section; Parker & Van Alstyne, 2014, 

p. 4). 

According to Terpst:ra and Yu (1990), an early fo1m of strategic alliance is com-

monly known as an indirect export mode. Tue term connotes canying on one's back and 

involves two or more parties, caniers, and riders (Terpstra, 1987; Terpstra & Yu, 1990, 

pp. 52-53). Parker and Van Alstyne (2014, pp. 4-5) applied this concept to platforms. 

They state that the piggyback strategy is used by businesses (riders) lacking a user base 

of their own and attempt to recruit users from other platforms ( can·iers) user base to ignite. 

Therefore, the rider piggybacks on the carrier to some extent without having to attract 

new demand. 

Another concept by Parker et al. (2016) related to this is the follow-the-rabbit strat-

egy. Here, a business leverages a non-platfm:m asset in possession, instead of an existing 

platform, to create a platform which others may use. For instance, this is illustrated by a 

business that can open its own marketplace to other businesses to sell their products and 

services (eight strategies for beating the chicken-or-egg dilemma section). 

In management literature, the concept of excess inertia, which is a bias towards the 

system with the largest number of users with network extemalities, has been extensively 

discussed (Fairell & Saloner, 1986, p. 940). In platform literature, the winner-take-all 

paradigm (Arthur, 1996; Kelly, 1998; Shapiro & Vati.an, 1999) advocates thatplatforms 

should undertake aggressive strategies to expand both sides so that benefits achieved on 
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each side of the market are mutually reinforcing. Moreover, the resulting get-big-fast 

strategy (Lee et al., 2006) would force platforrns to develop their user base rapidly, detain 

those users and thus subvert the capacity of competing platforms to do the equivalent 

(Cennamo & Santalo, 2013, p. 1332). As specified by Eisenmann, three conditions must 

be present for a winner-takes-all outcome. F irstly, there are high multihoming costs on 

one or multiple sides. Secondly, at least one side expresses a clear preference for the 

diversity of t:ransaction participants (i .e., cross-side network effects) and lastly, differen-

tiated platform functionality is offered selectively or is not desired by either side 

(Eisenmann, 2007, pp. 9-10; Eisenmann et al., 2006, pp. 99-100). In other words, a plat-

form must decide whether to share its platform with competitors or fight till death 

(Eisenmann et al. , 2006, p. 99). 

Regardless, various scholars have questioned this concept. Suarez (2005, p. 718) research 

suggests that, due to network effects, excess inertia does not consistently apply as plat-

forms may have multiple equilibria and thus not wholly tip in favor of one alternative. 

Tue analysis by Lee et al. (2006) indicates that a get-big-fast strategy combined with local 

bias may lead to a loss of resources and no substantial gain (p. 1846). Cennamo and 

Santalo (2013) criticize that a simple winner-take-all approach would mean positioning 

the platform only where the most extensive imstalled base is , virtually excluding the pos-

sibility of distinctive positioning (pp. 1332-1333). 

2.2.10. Ecosystems 

Emerging from the biological concept, ecological systems in short ecosystems con-

sist of a multitude of interdependent species; derived from this, business ecosystems 

(Moore, 1993) are interdependent networks of organizations. In doing so, Moore intro-

duced business ecosystems as a st:rategy for business to coevolve their capabilities around 

new innovations. In this innovation cycle, businesses support new products and services 

to meet customer needs and then reinvest in new innovations (pp. 75-76). 

Later, Moore (1996, p. 26) proposed the following terminology for busin.ess eco-

systems: "An economic community supported by a foundation of interacting organiza-

tions and individuals - the organisms of the business world. This economic community 

produces goods and services of value to customers, who are themselves members of the 

ecosystem. Tue member organisms also include suppliers , lead producers , competitors, 

and other stakeholders." As they evolve , they align themselves with a central direction 

set by one or multiple businesses. These businesses are subject to change; however, an 
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ecosystem leader is desired since it enables each community member to move towards 

shared visions. In a similar vein, lansiti and Levien (2004 , pp. 72-73) defined a business 

ecosystem as a network's ability to persistently transfonn technology and other sources 

of innovation into value for customers, while the ecosystem leader is referred to as the 

keystone. Likewise, did Evans (2009, p. 100) refer to these leaders as catalyst innovators. 

On the other hand, an extensive terminology for software-based platfonn ecosystern 

was provided by Tiwana et al. Based on the synthesis of platf01m architecture by Baldwin 

and Woodard (2009, p. 41) , Tiwana et al. (2010, pp. 675-677) defined a software-based 

platform as an extensible codebase that offers the essential features shared by applications 

that interact with it through interfaces. In this regard, applications or modules refer to 

add-ons or services of subsystems that access and build upon the capabilities of the plat-

form via interfaces that reflect specifications to enable interactions or data transfers be-

tween platform and application. Hence, the multiplicity of components specific to the 

platform and applications or modules represents the platfo1m's ecosystem (Cusumano & 

Gawer, 2002, p. 58; Tiwana, 2014, pp. 5-7; Tiwana et al., 2010, p. 675). Tue standardized 

integration process through inte1faces and the modular structure of software-based plat-

fo1m ecosystems limits the dependence between modules. Furthermore, it promotes net-

work extemalities by minimizing communication costs between various modules (Farrell 

& Saloner, 1985; Katz & Shapiro, 1994). Thus, this type of platfonn has not only tremen-

dous potential for economies of scale but also promotes economies of substitution (Garud 

& Kumaraswamy, 1995; Thomas et al., 2014). 
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2.2.11. Smart Horne 

Tue first terminology for smart home was introduced by Aldrich (2003). He con-

solidated earlier publications on Smart Houses and derived the following: "a residence 

equipped with computing and information technology which anticipates and responds to 

the needs of the occupants, working to promote their comfort, convenience, security and 

ente1tainment through the management of technology with the home and connections to 

the world beyond." (p. 17). 

According to Bonneau et al. (2017), consumers are opting to create their own smart 

home for three main reasons. Firstly, to upgrade their existing houses in order to conform 

with new safety and security advances in access control, intrnsion detection, and alaiming 

through security systems. Secondly, the control of energy consumption through heating, 

ventilation, and air conditioning (HV AC) systems by automated or remote control. 

Lastly, smart homes offer a higher degree of convenience for their user base. Beyond 

automated temperature levels, they allow for remote control of lights, multimedia, and 

other appliances (p. 2). 

Tue smart home market is very fragmented, with a multitude of categories of play-

ers involved. These categories include but are not limited to: Automation systems, Energy 

systems, lighting, appliances, retailers, pure players, internet players, telecom providers, 

security system providers, utilities, and insurers. As a result, numerous technologies and 

protocols are being used and form a significant batTier in the market. In the pursuit of a 

wider adoption by consumers, an increasing amount of companies were investing in the 

consolidation of standards and unification of interfaces (Bonneau et al. , 2017, p. 4). 

Hence, various consortia or working groups: were launched, such as Open Connectivity 

Foundation (OCF), AllSeen Alliance, Thread Group, Zigbee Alliance, IPSO Alliance, 

and Z-Wave Alliance (Rayes & Salam, 2019, pp. 264-270). Tue multitude of consortia 

and their proposed solutions ultimately led to further fragmentation of the smait home 

mai·ket. 
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2.3. Platform Business Model 

Based on the key concepts and strategies of the platfo1m literature, the platform 

business model in Figure 3 was developed to analyze the different platform business mod-

els in the smart home industry. There are four main spheres, namely, typology, orienta-

tion, price, and strategies . An evaluation of the platform typology provides illformation 

Oll the parties involved, the platform strncture, the type of locatioll, and the incelltives of 

the individual parties . Tue assessment of the orientation identifies the degree of integra-

tion or opelllless Oll the platform and possible matching restrictiolls . Tue platform pricillg 

evaluates the interactions and transactions betweell the parties involved. Finally, the 

sphere of strategies provides an overview of various platform strategies that have been 

applied. 
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Figure 3. Platform Business Model. 
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3.Analysis 
In this chapter, the platform business model is applied to key players in the smart 

home segment. The following four companies, which were derived from secondary and 

primary research, are analyzed by platform typology, platform orientation, platform open-

ness, platform pricing, and platform strategies. 

3 .1. Determination of Global Smart Horne Players 

In a market analysis report by Deutsche Telekom, Knöpke and Carter (2015) state 

that there is a race among key players to establish Smart Horne Platforms. Fmthermore, 

they mention the high costs associated with the development of these platfmms, of which 

cunently only a few allow for interoperability with other products. They conclude that 

Alphabet (Google), Apple, and Amazon play a significant role in the current global smart 

home platfo1m market (p. 35). In a similar vein, Ali and Yusuf (2018, p. 5) mapped the 

smart home market for the Boston Consulting Group and identified the digital giants' 

Amazon, Samsung, and Alphabet (Google) as the most aggressive investors in smart 

home technologies. In an insurance report on smart home from Deloitte, Feurstein and 

Karmann (2017, p. 5) stated that Philips, General Electric, and Honeywell are among the 

largest smart home appliance producers . Additionally, in a report for the European Com-

mission, Bonneau et al. (2017, p . 4) also identify IKEA as one of the upcoming vital 

players in the retail segment for smart home products. In accordance with the authors 

mentioned above, Alphabet (Google), Apple, and Amazon were selected for further 

analysis as they are currently making the most massive financial investments to change 

the smart home landscape (Ali & Yusuf, 20] 8; Blumtritt, 2019). 

The conducted interviews with Company A, B, and C have revealed that all three 

provide their own software gateway system and frontend applications on top of common 

wi.reless or bus standards such as KNX (Konnex), ZigBee, Z-Wave, Enücean, and Pow-

erline. At present, most of their solutions are installed in new buildings, but there are 

some orders from individuals who want to upgrade their homes. To equip a single-family 

home with automated blinds, light and heating control , alarm system, spring sensors , 

smoke detectors, water monitoring, and networked multi.media systems, one must reckon 

with costs of at least 15,000 to 20,000 Swiss francs. These prices , however, depend on 

individual preferences and the number of devices that one wishes to connect in one's 

home. Nevertheless , all three of them are in relation to the KNX Association. Tue KNX 

20 



Association consist of 480 companies in 44 countries that have agreed on uniform signal-

ing standard between sensors and actuators in a bus system. Fmthermore, KNX is the 

most popular protocol in most Emopean markets (BusSysteme, 2017; KNX Association, 

2019c). They offer companies the tools to build a standardized smart home system expe-

rience that meets the highest demands for modern home and building automation appli-

cations. Companies A, B, and C concluded that KNX, the world's first open standard for 

the control of smart buildings, is being actively developed and is therefore suitable for 

their customers, as this standard will enable them to provide long-term support. Hence, 

based on these expert interviews, KNX Association was identified as another important 

player in the smart home market to be further analyzed. 

3.2. Alphabet (Google) 

A visual illustration of the following exposition of Google's Smart Horne Platform 

is shown in Figure 4 below. The cun-ent Google Smart Horne Platfo1m enables users to 

control their connected devices through their Google Horne App and the Google Assis-

tant. These are available on a multitude of devices such as smart speakers, phones, cars, 

TVs, headphones, and watches and communicate with the Google Developer Cloud 

(Google, n.d.-e). The Cloud is the backbone of the platform as it offers a multitude of rich 

APls (Application Programming Interfaces) to developers. In order to simplify, Google 

simply refers to smart home APls as Assistant Services, which allow developers to con-

vert speech into commands and connect to the Horne Graph Database. In essence, the 

Horne Graph is a logical map of a home. lt stores structmes, rooms, and device infor-

mation. As an example, Horne Graph might captme the model of a house with a living 

room that includes several types of devices from various complementors, such as a light 

bulb, a TV, and a speaker (Google, n.d.-d) . Google 's core business stems from a digital 

revenue stream: In 2019, 134' 811 million dollars or 83 .9% of the total revenue segment 

were made from advertising (Alphabet lnc., 2019, p. 24). 
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Figure 4. Google Smart Horne Platfo1m. 

3.2.1 . Typology 
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Four sides have been identified of the Google platform business. Firstly, the smart 

home user or occupant which engages with the platform through smart home devices. 

Secondly, retailers or producers of various commodities which are affiliated with Google 

and its Google Shopping market. Thirdly, the advertisement business which provides 

Google with content to serve. Lastly, in line with Degrande et al. (2018, pp. 377-378), 

this paper argues that complementors may also be seen as a side as their smart home 

devices were only purchased in order to interact through the Google Smart Horne Plat-

form. They enrich the platform while simultaneously growing the market and revenue 

share, as they provide additional products .and functionality which are not offered by 

Google's own smart home segment. 

Google smart home appliances and services in connection with its Developer Cloud 

serve as the intermediary. However , they made use of existing services such as Google 

Shopping and Google Ads to complete the platform. 

Strictly speaking, the Google Platform is a virtual business model. However, one 

can argue that it is a hybrid of sorts , as it needs to provide home occupants with a physical 

hub first, in the fo1m of a smart speaker or any other Google Assistant compatible device, 

to control other complementary smart home appliances. 

The participation stimulus differs among the various sides. Firstly, users want to 

upgrade their home security systems, automate temperature levels, and make use of 
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Google's convenient speech and remote control for their home. Secondly, Advertisers 

want to seil their technologies to retailers who provide them with tools to promote their 

products on multiple platforms, including Google's. Thirdly, retailers try to interact and 

sell their products to users via the Google Shopping interface. Finally, in accordance with 

Degrande et al. (2018), complementors want to sell their additional appliances and ser-

vices, which in turn interact with the user. 

3 .2.2. Orientation 

Tue Google Smart Horne Platform is part of a broader ecosystem that Alphabet is 

developing. In its cunent multi-sidedness, itt serves mostly APis and some control de-

vices. As the smart home market has yet to reach maturity, it is still in the growth stage 

(Blumtritt, 2019, p. 8). Thus, the current platf01m goals are in line with platf01m open-

ness. Its non-approval-based smart home API increases the likelihood that complement-

ors make their products compatible with the platform. Tue complementary services 

Google Shopping and Google Ads are in opposition to its orientation. In 2017, Google 

established approval-based certification for Google Shopping partners or Google Express 

retailers (Wang & Adams, 2017). A year later, it announced a new identity verification 

for political adve1tisers (Walker, 2018). Furthermore, this year, it extended the identity 

verification process to all adve1tisers on its platfo1ms (Canfield, 2020). Nevertheless, its 

reuse of the opensource Android at Horne implementation, which eventually became the 

backbone of Google Horne, and additional services (Google Shopping and Google Ads) 

to complement the smart home devices are perf ect examples of development spillovers 

(Riley, 2012, pp. 203-204). Furthermore, it promotes research through various divisions 

such as the Google Brain Team in the realm of the neural sciences (see Chan et al., 2016; 

Jaitly et al., 2012; Requeima et al., 2019). 

The Google Horne app built by Google is available on iOS and Android (Google, 

n.d.-a). However, the Google Assistant SDK supports all gRPC (google Remote Proce-

dure Calls) platforms, which include the critical software platform architectures: Win-

dows, macOS, Linux, Android, and iOS (Google, n.d.-c). Hence, it technically allows for 

multihoming between all major software platforms. Furtl1e1more, its API allows anyone 

to integrate smart home functionality into its devices, and it even provides developers 

with a Local Horne SDK, which allows for circumventing the proprietary Horne Graph 

Database (Google, n.d.-d). However, from an advertisement perspective, Google ' s 
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intermediation strategy is more aligned towards singlehoming. According to the antitrust 

report by the Emopean Commission (2019), Google started to include exclusivity clauses 

in 2006, prohibiting users of the ad service from placing competitors ads in their search 

results. In 2009, they eased the clauses to such an extent that competitors were merely 

prevented from placing their ads in the most visible places. In addition, they contained 

new clauses requiring publishers to obtain written permission for competing advertise-

ments, which allowed them to control how attractive competing search ads could be. 

3 .2.3. Price 

Google' s plat:form pricing flow is as follows: Firstly, retailers either directly pay 

for advertisement placement on Google or s:eek adve11isement businesses to place it for 

them. This effectively subsidizes its smart home platform. Secondly, Google' s digital 

revenue finances its Developer Cloud and the production of smart home devices and ser-

vices. Thirdly, the user either already owns a Google Assistant compatible device or buys 

it from Google directly or one of the complementors. Tue complementor may offer addi-

tional services for the smart home device with or without a fee. Lastly, the user may buy 

additional commodities using Google Assistant, which in turn finances the retailers . 

Hence, Google's cmrent platf01m pricing evolves around providing users with personal-

ized ads and suitable product offerings tln:ough Google Shopping (Wang & Adams, 

2017). Therefore, the Google Smart Home Platform was identified as a non-transaction 

market with costs arising from the pmchase of smart home products (access fees), while 

the advertisement is transaction-based (usage fees) . 

3.2.4. Strategies 

As previously stated, Google's smart home products, services, and R&D are fi-

nanced through its digital revenue stream, which mostly consists of advertisement 

through Google Shopping and Google Ads (Alphabet Inc. , 2019, p. 24; Wang & Adams, 

2017). This allows Google to offer its Smart Horne Platfo1m services for free while keep-

ing the cost of smart home devices to a minimum. Hence, Google applies the subsidizing 

strategy in order to increase the adoption rate of smart home users, which in tmn increases 

the demand of its money side (adve1tiser and retailer side), where it may raise pricing. 

lndicated earlier, Alphabet has a history of Antitmst fines by the Emopean Com-

mission. However, it is argued that Google practices the exclusivity agreement strategy 

on its money side. Therefore , these fines are confined to exclusivity clauses and 
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agreements. In 2018, Alphabet was fined for granting substantial financial incentives to 

several major device manufactures and network operators on the condition that they ex-

clusively preload Google Search, which is linked to Google Ads and Google Shopping 

(European Commission, 2018). Moreover, Alphabet was penalized in 2019 for the abuse 

of its market dominance of implementing multiple exclusivity clauses preventing rivals 

from competing in the advertising intermediation market (European Commission, 2019). 

Google is actively developing its own complements for the Smait Horne Platform 

while providing incentives for adve1tisement placement and richer APis for developers. 

Hence, it applied the Seeding strategy in order to provide adequate value for users and 

retailers to adopt. Cuuently, it supplements the smart home device market in the follow-

ing categories: smart speakers, control hubs, digital media players, security cameras, and 

HV AC systems (Google, n.d.-b). 

According to Aliff (2014), in an Energy Solutions report for Deloitte, Google be-

came the largest new market entrant in the US electric industry through its acquisition of 

Nest Labs in 2014. lt gave Google access to Nest' s Leaining Thermostat and additional 

smait devices such as its smoke and carbon monoxide detector (HV AC system) and se-

curity cameras. Subsequently, this allowed tliem to enter the living room, and the hai·d-

wai·e from Nest was finally the gateway to the rest of the house (Aliff, 2014, p . 8; 

Engblom, 2014). In 2018, the global Smart Horne Energy Management Market had a size 

of $4.5 billion, and growth was primarily driven by tech companies such as Nest, Google 

Horne or Samsung SmaitThings, while global Smart Horne Security Market accounted 

for 12.7 billion dollars (Blumtritt, 2019, p. 151). Hence, Google utilized the platform 

envelopment strategy in order to enter adjacent industries (Smart Horne Energy Manage-

ment and Smart Horne Security) and applied bundling in the fo1m of Google smait home 

integration with Nest hai·dware. 

3.3. Apple 

Apple's cmTent smart home portfolio allows users to control their devices through 

the Horne App and Apple's Siri virtual assistant. Siri is solely available on proprietary 

products by Apple: Mac, iPhone, iPad, iPod, Apple Watch, Apple TV, and the HomePod, 

a smait speaker (Apple, n.d.-i). In order to offer remote control functionality, a user needs 

to purchase a hub device (HomePod, Apple TV, or iPad) , which then always needs tobe 

connected to the local home network. Furthermore, the iCloud synchronization is only 
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necessary if a user has more than one Apple device (Apple ,n .d.-d, n.d.-g, 2019c). Apple' s 

core business is mostly in selling hardware while charging for certain services. In 2019, 

213 '883 million dollars or 82.2% of the total net sales were made from selling iPhone's, 

Mac's, iPad 's and Wearables, Horne and Accessories . Moreover, solely 24'482 million 

dollars or 9.4% stem from Wearables , Horne, and Accessories (Apple , 2019a, p. 19). 

Complementors who want to seil Apple-branded appliances need to implement the 

HomeKit Access01y Protocol and enroll in the MFi (Made for ' iDevices ') program, which 

includes a HomeKit ce1tification (Apple, n.d.-j). Initially, HomeKit-certified products 

had to contain a special chip approved by Apple (Tilley , 2014). In 2017, a confidential 

Apple document obtained by Reuters suggested that these chips cost between 50 cents 

and $2 , with prices tending tobe lower for larger buyers (Nellis, 2017). However, after 

years of hesitation on the part of the complementary companies to implement these chips, 

they announced a software-based authentication system in 2017 that would replace the 

need for chips (Matt & Praveen, 2017 , pp. 198-199; McCarthy, 2017). Figure 5 below 

shows Apple' s Smart Horne Platform in detail to provide a visual illustration of the above. 
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Figure 5. Apple Sma11 Horne Platform. 
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Tue Apple Smart Horne Platfo1m was determined as two-sided. Firstly, the user 

side which purchases one of the products in Figure 5, manufactured by Apple. Secondly , 

complementors which develop new smart home devices for the platform with chipsets 
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provided by Apple through the MFi HomeKit Program. Additionally, the MFi Program 

helps with discoverability as the user can find compatible HomeK.it products through Ap-

ple' s website listings (Apple, n.d.-e). 

Tue hardware provided by Apple interconnected through the HomeK.it Framework, 

and its Horne App forms the intermediaty of Apple's Smatt Horne Platform. Tue iCloud 

and its storage capabilities may also be included if the user decides to utilize remote con-

t:rol management functionality and synchronization capabilities. 

Apple's platform relies heavily on the sale of hai·dware, which empowers the Smart 

Horne Platfo1m and enables it to control other complementaiy smart home devices. 

Hence, the Apple Platform is a physical business model. However, this paper acknowl-

edges the fact that the HomeK.it Framework, which enables interconnection between de-

vices, is software-based (virtual). 

Tue patticipation stimulus is the chanoe for users to upgrade their homes to a smart 

home. Apple provides a range of different smatt home device categories on their website: 

Air Conditioners, Air Purifiers, Bridges, Cameras, Doorbells, Fans, Faucets, Garage 

Doors, Humidifiers, Lights, Locks, Outlets , Receivers, Routers, Security systems, sen-

sors, speakers, sprinklers, switches, the1mostats, TVs and Windows (Apple, n.d.-e). For 

complementors, it represents the opportunify to sell their devices to a potentially new 

consumer segment. 

3 .3 .2. Orientation 

Apple's orientation can be characterized as vertically integrated. lt cunently pm-

sues the simultaneous development of hardware, software, and services in order to build 

seamless integration for its users (Apple, 2019a, pp. 19-20). By applying the concept of 

vertical integration along its supply chain, it has successfully established a relatively 

closed ecosystem for developers, manufactures, and users (Eisenmann et al., 2009, pp. 

132-133). In order to produce a HomeKit device, companies must acquire a manufactur-

ing license through the MFi Program. Said program includes quality reviews and allows 

additional control over the distribution of smart home accessories (Apple, n .d.-j). As 

pointed out by Pai·ker, Van Alstyne and Jiang (2016, p. 259) , most platfo1ms have an 

exclusionaty or non-compete period that allows developers and manufactmers to charge 

for their applications or services offered through the platform. However, Apple' s Program 

License states that it reserves the right to develop its own similai· competing applications 
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or products without notifying or compensating the individual at any time. Fmthermore, 

anything physically submitted to Apple may become its own property (Apple, n.d.-a, p. 

38). Hence, it reserves the right to absorb or vertically integrated any innovation into its 

ecosystem, which in turn pennits Apple to charge higher prices and generate higher mar-

gins (Parker, Van Alstyne, & Jiang, 2016, p . 257). 

In a similar vein, Apple limits its operating systems (iOS, iPadOS, macOS, tvOS, 

watchOS) to be run or virtualized solely on Apple-branded products (Apple, n.d.-h). 

Therefore, it advocates that users may only control its HomeKit devices through its pro-

prietary hardware. However, in a recent press release on December 18, 2019, Apple an-

nounced its partnership with Project Connected Horne over IP, which intends to simplify 

the development of smart home devices and increase interoperability for consumers 

(Apple, 2019a). Following this announcement, Apple open-somced its HomeKit Acces-

sory Development Kit (ADK), which is written in the C programming language andin-

tended tobe run on the open-source operating system Linux (Apple, n.d.-f). Hence, any 

non-commercial hardware is now able to control HomeKit devices without the MFi Pro-

gram. Ultimately, it is suggested that Apple encomages multihoming on the comple-

mentor side, while the user side is still mainly tied to the ecosystem (i.e., singlehoming). 

3 .3 .3. Price 

Apple's pricing scheme is relatively simple as there are only two sides involved. 

Firstly, the user side is charged a premium for Apple's products catalog (Johnson et al., 

2012, pp. 14-15; Parker, Van Alstyne, & Jiang, 2016, p. 257). The hardware revenues 

then permit Apple to create a seamless software solution for all its devices and provide 

the API to developers free of charge. Secondly, the complementor side, which used to 

pay for Apple-approved chips, however, following the announcement in 2017, the MFi 

manufacturing license is completely free, and a software-based authentication is availa-

ble. Nevertheless, most complementors also develop software for their smart home de-

vices, so commonly a complementor also pays 299 dollars per year for an Apple Devel-

oper Enterprise License (Apple, n.d.-a) . The Apple Smart Horne Platform is classified as 

a non-transaction market with costs arising from the pmchase proprietary Apple products 

and smart home devices (access fees), while complementors may optionally charge a li-

cense fee, which would be transaction-based. 
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3.3.4. Strategies 

Apple's HomeKit platform was built on a two-step strategy. Firstly, it established a 

business around proprietary hardware and attracted user interest through its software ex-

perience. Secondly, the Apple HomeKit platform was built by developing new software 

to cont:rol third-party devices using its proprietary devices. Tue newly formed platform 

attracted complementors that interacted with their user base through smart home acces-

sones. 

The Apple Smart Horne Platform stands out when it comes to its subsidizing strat-

egy as it incorporates the marquee or, more precisely, the loyal users' strategy in order to 

increase its overall revenue and market share. As previously noted, Apple has success-

fully created a relatively closed ecosystem. lt capitalizes on the fact that its user side is 

willing to pay a premium for its hardware, given that it can provide a seamless software 

experience and product innovation occurs. Furthermore, Apple offers an operator subsidy 

model where users may trade in their old devices for credit toward their next Apple de-

vice, which further ties them to the ecosystem (i.e., Singlehoming) (Apple, n .d.-c; 

Krishnan, 2014, p. 51; Pinson & Brosdahl, 2014, pp. 8-9). As mentioned above, 82.2% 

of the total net revenues were generated by the sale of hardware to users, while comple-

mentors are able to integrate Apple' s HomeKit API into its smart home accessories free 

of charge (Apple, 2019a, p. 19). These accessories are then sold to consumers, indicating 

that Apple effectively subsidizes its complementor side with the revenue generated by 

the user side to increase adoption (money side) further. 

Since the announcement of HomeKit in 2014, Apple has successfully enveloped 

the Smart Horne Control and Connectivity segment. Initially, the existing Apple TV was 

used as a gateway control hub. However, according to Blumt:ritt (2019), gateways in this 

segmentare starting to stagnate and are being replaced in their purpose by smait speakers. 

In 2018 Apple entered the Smait Speaker indust:Iy with the Apple HomePod in combina-

tion with its voice assistant Siri and gained around 10% market share in just one year. 

Another demonstration of platform envelopment provided by Tile; a manufacturer of 

smart Bluetooth tracking devices designed to be attached to any object. Apple is rumored 

to release a similai· device named AirTag, tightly integrated into its Smart Horne Platform 

(HomeKit), continuing the absmption of innovations into its own ecosystem (Clover, 

2020). Hence, it is determined that Apple has successfully applied the platform 
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envelopment stJ:ategy to enter the sma1t speaker industry and is currently in the process 

of enveloping another adjacent consumer electronics industJ:y for smart tJ:acking devices. 

lnterestingly, this ongoing development led to a Congressional hearing on March 

30 , 2020, at which Tile accused Apple of foreclosing and anti-completive behavior. 

Through its latest mobile software release, it enabled preferential behaviors for its own 

apps and services to continuously access location data in the background while enabling 

this featme has been hidden in the operating settings for its competitor's apps. An addi-

tional irritation has been implemented for users as they are now prompted to change the 

background location usage intermittently on third-paity apps. Fmthermore, Tile claims 

that such behavior has discomaged investors as Apple threatens future competition on the 

platform (Tile, 2020). Hence, Apple applies the concept of exclusivity to its own apps 

and services in order to preclude its competitors ' devices from competing with its upcom-

ing AiITag accessory. 

3.4. Amazon 

A visual illustJ:ation of the following exposition of Amazon's Smart Horne Platform 

is shown in Figure 6 below . Tue Amazon Smait Horne Platform provides users with the 

ability to operate their connected devices through their Alexa voice assistant on any of 

the Amazon Alexa-compatible devices. Amazon's own catalog of smait appliances con-

sists of smart media players, smait speakers, tablets , e-readers, and smart displays 

(Amazon, n.d.-b). Recently in 2018, Amazon tacitly announced on its developer blog that 

it would release the Alexa Skills Kit for smait home developers, which will pe1mit them 

to seamlessly integrate the entirety of Alexa into their complementor appliances at no 

cost (Cai-ragher, 2018). The Smait Horne Skill API featmes capability interfaces that pro-

vide developers with the ability to describe their connected devices and functions they 

support to the Alexa voice assistant. Tue Alexa Cloud is technically an Amazon Web 

Services (AWS) Lambda server , which is another service offered by Amazon. This server 

hosts the skill code and a database holding the smart device state. Complementors are 

free to integrate the A WS Lambda server into their Cloud or host their entire service on 

AWS (Amazon, n.d.-g) . Dash Replenishment Services enables connected devices to di-

rectly order physical goods from Amazon' s e-commerce platform (Amazon, n .d.-d). 

Amazon's core business lies in two digital revenue stJ:eams, namely e-commerce and 

A WS. In 2019, e-commerce ( online stores and third-party seller services) totaled 
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$195'009 million, and AWS accounted for $35'026 million, or 70%, and 12.4% of net 

sales , respectively (Amazon, 2019, p. 68). 
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The Amazon platf 01m business was asserted as four-sided. As illustrated in Figure 

6 above, the smart home user interacts through Alexa compatible devices with comple-

mentors smart home accessories. Moreover, Dash Replenishment Service (DRS) enables 

users to interact and transact with online stores and third-party sellers on Amazon's e-

commerce platform and vice versa . Lastly, complementors can integrate Amazon' s Smart 

Horne Skills API and Kit in order to sell its accessories to platform users . Additionally, 

through Dash Replenishment, users can discover new Alexa compatible smart home ac-

cessories of other complementors; subsequently, these devices may also be used to inter-

act with stores and third-party sellers . 

Amazon' s voice assistant Alexa in combination with its Smart Horne Skill API and 

Amazon Web Services, form the intermediary. Nevertheless, they used their existing e-

commerce platform and A WS server infrastrncture to enhance the overall smart home 

platform attractiveness. 
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Amazon's Alexa Cloud is based on AWS servers, which are technically hardware 

being sold to customers. However, the value to complementors is to run a virtual code on 

these servers. Moreover, the largest revenue stream is from e-commerce, which it imper-

atively tied to Alexa voice assistant through Dash Replenishment. Thus, it is argued that 

Amazon' s platform business model is virtual. 

The participation stimulus of the four sides varies among sides. Users want to en-

hance their domestic security systems, control temperature levels automatically, and use 

Amazon's convenient voice assistant Alexa and its e-commerce business. Stores, as weil 

as third-party sellers, want to sell their products to users by utilizing Alexa's voice assis-

tant in connection with Dash Replenishment Service. Finally, Complementors implement 

Amazon' s Smart Horne Skill API and or ADK in order to seil their additional smart home 

appliances and services to users, which subsequently interact with said devices. 

3.4.2. Orientation 

Tue Amazon Smart Horne Platform corresponds largely with platfmm openness. lt 

is part of a larger scheme by Amazon, which is trying to establish Alexa as the premier 

voice assistant for connecting and controlling a smart home. lnstead of developing their 

own proprietary voice assistant, driven by deep learning to strengthen their smait home 

ecosystem, third parties can conveniently employ Alexa. This ecosystem Amazon is 

building has the primaiy purpose of pushing its e-commerce business. With Dash Replen-

ishment Service, Amazon has created dynamic access to the devices that sunound and 

interact with users every day. Complementors can pro gram their devices to communicate 

with Amazon's e-commerce store to automatiically replenish all the products or household 

items that users need as they run out. According to Blumtritt (2019), Amazon had 13.7% 

of the worldwide online retail sales mai·ket share , and around 7400 brands have already 

adopted Alexa as the voice assistant (pp. 19, 83). Nevertheless, it has imposed some ver-

tical integration as complementors are forced to run their Smait Horne Skills code on 

AWS servers (Amazon, n.d.-g). In 2018, Amazon generated $15.5 billion from the sale 

of infrastructure as a service or AWS, achieving a market shai·e of 47 .8%, surpassing the 

four next largest companies in the market combined (Gai·tner, 2019). Moreover, when 

considering its complimentaiy e-commerce platform, this paper acknowledges the fact 

that Amazon has conducted vertical integration for its delivery services and warehouses 

(Bostoen , 2018 , pp. 21-22; McArdle, 2016). 
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Amazon offers several ways to integrate Alexa into sma1t appliances. Tue Smart 

Horne Skill API, in combination with its AWS servers, is the most common approach. 

Amazon also enables local connections via the Zigbee protocol. Another option is hard-

ware modules managed by Amazon and the Alexa cloud service with the Alexa Connect 

Kit (Amazon, n .d.-a) . Tue Amazon Developer Kit is offered in different programming 

languages and is not bound to an operating system. Tue only restrictions imposed by 

Amazon are the hardware requirements (Amazon, n .d.-e) . Moreover, in a statement from 

Amazon interviewed by Newman (2019), they specify that they are committed to provide 

flexibility for users and enable Alexa to function seamlessly alongside other voice ser-

vices. Alexa Cloud further fortifies this statement as they allow complementors to transfer 

all collected user data and states from their Lambda servers, after the skill code has been 

triggered, into their own cloud backends. Therefore , it was asserted that Amazon allows 

for multihoming among various Smart Horne Platforms. 

3.4.3. Price 

Amazon platform pricing is based on its e-commerce and AWS. In the beginning, 

Amazon was merely a reseller, but in its present multisidedness ,Amazon earns fixed fees , 

a percentage of sales, per-unit fees, interest, or a combination of these, from its seller 

programs (Amazon, 2019, p. 3). Amazon Web Services , on the other hand, is an on-de-

mand cloud computing platform on a paid subscription basis (Amazon, n.d.-f). Amazon' s 

Smart Horne Platform pricing flow is as follows: First, stores and third-party sellers pay 

through one of the previously mentioned methods. Second, Amazon's e-commerce reve-

nue is utilized to build rich developer APis, Alexa voice assistant capabilities, and few 

proprietary Amazon smart devices. Third, smart home users buy one of the Alexa-com-

patible devices from Amazon or one of the complementors. Fourth, these complementors 

pay for their AWS server costs and a per-device fee for integrating Alexa into their de-

vices (Amazon, n .d .-c) . They are free to offer additional services bundled with their smart 

appliances. Last, users interact with Alexa voice assistant and possibly purchase items 

through Amazon's marketplace from stores or third-party retailers . Hence, Amazon is a 

transaction-based market, as its pricing is ba:sed on usage fees with a small percentage of 

hardware sold (non-transaction market) . 
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3.4.4. Strategies 

As mentioned above, Amazon's smart home appliances, its developer APls and Kit, 

and Alexa voice assistant technology are funded through imposed transaction fees on 

AWS and its marketplace. This scheme grants Amazon the ability to offer its smart home 

platform, including the Alexa voice assistant, to users for free. In addition, its platform 

orientation promotes competition among complementors Alexa-enable smart devices, 

which keep the cost of said devices at a minimum. Therefore, it was determined that 

Amazon applies the subsidizing strategy in order to increase the adoption rate of Alexa-

enabled smart home accessories. As a result, these smart devices increase the number of 

transactions on Amazon's e-commerce platform (stores and third-party sellers) and the 

number of AWS subscriptions (complementors). 

In 2018, Amazon acquired Ring through its Alexa Fund. Subsequently, this allowed 

Amazon to enter the Horne Security System market (Bemard, 2017; Soper & Levy, 2018). 

According to Blumtritt (2019, p. 85), this global Smart Horne Security segment realized 

around $12.7 billion in 2018. l t is argued that Amazon utilized the platform envelopment 

strategy in order to enter the adjacent home security industTy and bundle its Smart Horne 

Platf01m se1vices with the newly acquired security hardware to gain further market share 

as a smart home platf orm provider. 

Despite the fact that Amazon wishes to be everywhere, it has recognized that it 

cannot win the battle for the primary voice assistant of smart homes on its own. By in-

vesting in the Alexa Connect Kit, it has created the resources for other companies to build 

smart home appliances with Alexa as a voice assistant. This has tumed potential compet-

itors into powerful allies . These allies or complementors consequently encourage their 

user base to become smart home users for Amazon. As a result, Amazon has enough data 

to develop further the Alexa voice assistant or, more precisely, the deep leaming technol-

ogy behind it. In addition, these complementors make their e-commerce platform more 

valuable to businesses and third-party vendors. Therefore, it was assessed that Amazon 

is applying the strategy of producer evangehsm. 

As previously mentioned, Amazon started off as an online retailer. lt then opened 

its own marketplace to other businesses to sell their products and services, known as fol-

low-the-rabbit. Similarly, with the introduction of the Amazon Echo speaker in 2014, the 

company began to compete with other companies specializing in voice assistants. 

According to Blumtritt (2019, p . 31), the whole digital economy, including the Smart 
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Horne Market, was dismpted. Amazon then used its speech recognition and high-quality 

speech synthesis, a non-platform asset, to create a voice-controlled Smart Horne Platform. 

However, this paper acknowledges that Amazon's strategy was to combine two already 

established platforms, namely AWS and Amazon Marketplace. Nonetheless, one can ar-

gue that Amazon's intention was to apply the follow-the-rabbit strategy in order to estab-

lish a Smart Horne Platfo1m with a voice assistant at its core. 

3 .5. KNX Association 

Tue KNX (Konnex) Smart Horne Platform enables users to control their connected 

devices through KNX hardware sensors and actuators, each provided with a rnicrochip, 

connected via a bus cable. Noteworthy is that KNX does not require any central compo-

nent, yet it is still capable of central management (KNX Association, 2019b, pp. 4, 15). 

Tue development and promotion of the proprietaty KNX Bus Standard is the backbone 

of KNX, while it is technically opensource one must be a member of the KNX Associa-

tion in order to utilize the software commercially. In addition, KNX offers development 

tools and support, in the form of a handbook or training , to help developers build com-

patible sensors and actuators. Subsequently, KNX tools and third-party software compo-

nents for these devices is distributed through the KNX centralized software shop (KNX 

Association, n.d.-b, 2017, p. 4). Tue Bus Standard certification process is outsourced to 

KNX accredited Test Labs; nevertheless, the association still conducts non-approved sys-

tem feature tests for new specifications (KNX Association, n.d.-a). KNX core business 

lies in licensing. In 2019, the KNX Association made around € 143 .7 million in fees from 

annual and cost apportionments as well as KNX Royalty-per-Unit (KNX Association, 

2007, p. 2, 2019a, p. 9). Figure 7 below shows KNX's Smait Horne Platform in detail to 

provide a visual illustration of the above. 
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Tue KNX SmaitHome Platform was determined as four-sided. Firstly, the user side 

decides to either build a new smart home or upgrade an existing accommodation. Users 

may either purchase and integrate KNX hardware themselves or use one of the certified 

installation specialists. If the user decides to do it on his own , he will have to pmchase 

complementors software components and the KNX Engineering Tool Software with a 

license through the webshop of the KNX Association. Secondly, by certifying comple-

mentors, the platform promotes them and enables them to sell their products to installa-

tion specialists and users . Thirdly, quality assurance of these products is assured through 

neutrnl affiliated KNX test laboratories . Lastly, installation specialists can offer their 

competences of KNX Smait Hornes to users (KNX Association, n.d.-b, n .d.-a , 2017) . 

The KNX bus standard, in combination with its software and support based ser-

vices, serves as the intermediary of the KNX Smart Horne Platform. 

According to KNX Association (2007, pp. 2-5) , the platform's activities consist of 

promotion, maintenance, development, documentation , support, standardization , intellec-

tual property management, and the sale of KNX softwai·e tools. Hence, the KNX platform 

business model is entirely vittual. 
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Tue participation stimulus differs among the various sides. Users want to build or 

upgrade to a smart home. Subsequently, profiting from greater control , convenience, se-

curity, and a reduction in energy costs. Complementors can sell their products and devices 

to users or installation specialist through the promotion and certification of the KNX 

standard. In a similar vein, installation specialists are offered a chance to gain market 

share by promoting their business through website listings and the use of the KNX logo. 

Finally, accredited KNX test laboratories may increase their brand awareness and sell 

their services to complementors. 

3 .5 .2. Orientation 

The KNX Smart Horne Platform is built on an open standard that allows for inter-

connectivity among its appliances. Moreover, through plugins and third-party extensions, 

it allows for gateway functionality to communicate with virtually any other manufacturer 

devices or platforms such as Google Assistant Services, HomeKit, and Alexa Smart 

Horne Skill API (ProKNX, 2019). In order to develop this standard and its software com-

ponents, the KNX Association relies on licensing fees. Therefore, it restricts the manu-

facturing of devices relying on the bus standard and its development tools to members 

only. Nevertheless, becoming a member is a relatively simple process but involves annual 

intellectual property rights and a trademark license fee. The fees paid are based on a lump 

sum basis according to the size of the enterprise or , more precisely, the number of em-

ployees (KNX Association, 2007, pp. 3-4). The testing of certified devices is mostly con-

ducted by third-party KNX accredited laboratories, which undergo an annual surveillance 

process. Even though the KNX platform is not completely open due to its membership 

requirement, the bus standard has evolved into an interoperable medium. Thus, it is ar-

gued that the platform's overall ambitions are more in agreement with platform openness. 

KNX is not based on a single hardware architecture or network; it is an entirely 

decentralized bus system. In other words, the entire functionality of the system is divided 

among the individual bus devices that together fo1m the system (KNX Association, 

2019b, p. 15). Depending on the requirements of the sma1t home or the budget, vütually 

any 8-bit hardware may be used as a controller. Nevertheless, the proprietaiy Engineering 

Tool Software (ETS), which only rnns on Windows, is necessary to configure the appli-

cation software and its comrnissioning software of KNX devices via the system interface 

component (KNX Association, n.d.-c, n.d.-b). Ultimately, manufactures and installation 
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specialists are free to multihome and add support for multiple platforms on their devices. 

Users are also able to multihome due to the system's decentralized nature. Hence, it was 

determined that the KNX platform strongly encourages multihoming. 

3 .5 .3. Price 

As previously mentioned, for the development of the bus standard and its ETS, the 

KNX platform relies on licensing fees paid on a lump sum basis. New KNX members are 

offered the option to directly influence the development of the bus standard by becoming 

shareholders, which must pay an annual cost apportionment. In 2007, the annual cost 

apportionment or basic fee unit (BFU) was set at 12'500 euros. These shareholders or 

complementors pay 20%, 50%, or 100% of the BFU, depending on the number of em-

ployees. Furthermore, there is also a royalty per unit payment method to increase market 

share provided to some extemal licensees to encourage the use of the KNX standard and 

its certification in certain niche areas. However, for simplicity reasons , this paper also 

refers to them as complementors. Installation specialists, on the other hand, must pay 

either 8% or 16% of the BFU. Furthermore, in order to become a KNX accredited Test 

Lab, companies must pay a lump sum audit fee of 1000 euros per inspection personal 

who is sent. Moreover, all the above must pay an annual administi-ative surveillance fee 

of 75 euros for the supervision of the certification process (KNX Association, 2007, pp. 

2-4, 2016). Hence, the KNX Smart Horne Platfonn was classified as a st:rictly transaction-

based market. 

3.5.4. St:rategies 

Tue KNX Smart Horne Platform followed a zigzag strategy, as it tried to reach 

critical mass by driving platform participation through the process of product diffusion. 

Tue association was founded in 1999 as a merger of the European Installation Bus Asso-

ciation (EIBA), European Horne Systems Association (EHSA) and BatiBUS Club Inter-

national (BCl). In 2006, their proposed KNX standard document was approved, it thereby 

became a Worldwide Standard for Horne and Building Control (KNX Association, 2015, 

pp. 10-13) . Following the approval of the standard in 2006, KNX statistics on the annual 

increase in the number of manufacturers or complementors, test laboratories, pattners, 

and scientific pa1tners demonstrate that KNX Association has significantly improved its 

marketing positioning by varying degrees of customer acquisition efforts (KNX 
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Association, 2019a). Accordingly, this also has led to a higher end-user market share and 

made the platforrn more valuable each time it gained a new shareholder. 

In a similar vein, it is argued that thrnugh the promotion of the KNX licensing 

model, it attracted manufacturers or complementors, which subsequently induced its own 

customers to become KNX Smart Horne Platforrn users. In line with Parker et al. (2016) 

findings , the KNX Association also provides KNX tools as well as the means for the 

promotion of its KNX Standard and Certification through its Trademark License Agree-

ment (KNX Association, 2017) . Hence, the KNX Association applied the producer evan-

gelism strategy. 

As previously mentioned, the KNX Association provides an inducement to com-

plementors and installation specialists with application-specific potential in important 

niche areas in the form of a royalty per unit fee to promote the sharing of the KNX market 

(KNX Association, 2007, p. 4). Simultaneously, they try to gain user market share 

through these new companies as they promote the KNX Standard and certification. In 

addition, the KNX Association (2007) mentioned that the validity of this inducement is 

at least five years , after which the license should be renewed or, depending on market 

growth, an application for shareholding should be filed (p. 4). Thus, trnnsaction volume 

has achieved self-sustainment in this niche area, so they command them to pay the regular 

basic fee per unit. This licensing principle was identified as a marquee strategy to attract 

new key niche area members. 

3 .6. Findings 

A summary of the findings is given in Table 1 below. Based on the analysis of four 

major Smart Horne Platfo1m Business Models of Google, Apple, Amazon, and KNX As-

sociation, two trends were able tobe observed. First, with regard to the platf01m typology 

in coherence with the platforrn orientation. The limited sample size of businesses indi-

cated a trend towards a higher degree of platf01m openness and multihoming capabilities 

when the platform model was rather virtual than physical. Second, a platforrn with a 

strenger focus on a virtual business model was more likely to lead to a transaction market 

than a non-transaction market in the global smart home market. 

Another interesting finding is that all four platfo1m business models diff er in regard 

to their monetization. Google's business model is primarily driven by revenue made from 

selling advertising opportunities on its search engine. Advertisers bid for opportunities to 
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advertise their products or services on relevant search query result pages. A combination 

of the price of the bid and the quality of a potential ad influences whether an ad appears 

at the top of the page where it is likely tobe seen by more users. For them, the smart 

home platform increases the amount of engagement on their search engine and, thus, the 

overall value of its advertising opportunities. In contrast, Apple's largest source of income 

stems from the sale of hardware. As such, Apple strives to provide the most compelling 

and seamless platf01m software experience possible for smart home users. In addition, it 

seeks to create a single-homing ecosystem so that its customers are more likely to be 

tempted to buy additional hardware from them. Amazon's business model is primarily 

aimed at bringing its voice assistant Alexa into as many homes as possible. The logic 

behind this is that they are able to reach as many people as possible; thus, in the future, 

most household purchases will be processed tluough their e-commerce platform Amazon 

Marketplace. By establishing their platform as their primary e-commerce service, they 

are guaranteed a massive influx of income. Tue KNX Association has developed a busi-

ness model for Iicensing its software platform solution in combination with its interna-

tional standard. They offer companies the opportunity to create their own competing 

smait home products with a customizable software frontend. Unlike the other smait home 

players, their platf01m enables gateway functionality so that they can communicate with 

other platforms through their software. 

Finally, it has been ascertained that all tluee technology giants apply the principle 

of economies of scale, as their unique software-based strncture enables them to attract 

new users ve1y quickly compai·ed to traditional business models. This is illustrated in 

Table 1, as they all three use both the subsidizing and platform envelopment strategy to 

gain more market share in adjacent industries. One might think the get-big-fast strategy 

or the winner-takes-all principle stands in contradiction; however, the strategy is ctm·ently 

not applied by these platf01ms, as they ai·e not actively trying to detain users, but rather 

try to achieve platform interoperability through consortia such as the Project Connected 

Horne over IP which is elaborated on in more detail in the next chapter. 
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Smart Horne Platform Business Model Comparison Table 

1 Alphabet (Google) 1 Apple 1 Amazon 1 KNX Association 1 
T l ypo 02V 
Amoilllt of sides 4 2 4 4 
Inte1mediary Google smait home appli- Apple hardware, HomeKit Amazon smart home ap- KNX bus standai·d, soft-

ances , services , and Devel- Framework, Horne App pliances , Alexa voice as- ware and support based 
oper Cloud sistant, Alexa Cloud serv1ces 

(AWS) 
Location hybrid hybrid virtual virtual 
Participation stimuli Smait home; selling adver- Smart home; selling smart Smart home; selling smart Smart home; selling 

tisement technologies; devices; devices; e-commerce busi- hai·dwai·e, software and 
selling products via ness; smait devices; business 
Google Shopping; selling promotion; selling ser-
smait devices; vices ai1d increasing 

brand awareness; 
Orientation 
(1) Vertical integration vs . 1 2 1 2 1 2 1 2 

(2) Platf orm openness X X X X 

(3) Singlehoming vs . 3 4 3 4 3 4 3 4 

(4) Multihoming X X X X 

Price 
(5) Non-transaction market 5 6 5 6 5 6 5 6 

(6) Transaction mai·ket X X X (x) (x) X X 

Strategies 
Subsidizing X X X 

Exclusivity X X 

Seeding Strategy X 

Marquee Strategy X X 

Platf01m Envelopment X X X 
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Two-step strategy 
Producer Evangelism 
Zigzag Strategy 
Big-bang adoption strategy 
Micro-market strategy 
Piggyback strategy 
Follow-the-rabbit strategy 
Get-big-fast strategy 

Table 1. Platform Business Models of key Smart Horne Players. 

X 

X X 

X 

X 
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4.Prospects of the Smart Horne Market 
This chapter offers the reader short- and long-tenn speculations on the development of 

the smart home market. 

4.1. Outlook on the Smart Horne Players 

Tue following passage makes speculations about the upcoming ambitions of the smart harne 

platfonns of Google, Apple, Amazon, and KNX. 

At present, Google does not charge any fees for transactions made through Google 

Shopping, and this will probably be capitalized on in the futme. One-way Google could 

monetize these t:ransactions is by utilizing its digital wallet platform and online payment 

system, Google Pay. Through software coupling or user inducement, the payment system could 

be incorporated into Google Assistant or Google Horne transactions, at which point merchants 

would be charged a fee for the service provision. Another thought is that Google will sta1t 

competing with Amazon on a fiercer level by providing a framework for third-party providers 

to integrate their subscription services and additional smart home functionality directly into the 

Google cloud platform. This would allow Google to charge complementary companies for two 

services at the same time: one for their own on-demand cloud computing services, Google 

Cloud, and one for an annual or percentage fee on subscriptions for additional cloud integration 

capabilities. 

As a result of Apple's tight control over its ecosystem, the company has fallen behind its 

competitors in terms of speech recognition and natural speech processing capabilities of its 

voice assistant Siri (Koenecke et al. , 2020, p. 7685; L6pez et al., 2018, p. 249). As previously 

noted, voice assistants are becoming increasing[y important as they are gradually becoming the 

preferred way to control a smart home (Blumtritt, 2019, p. 31). In the scenario that Apple 

decides to increase the degree of platform openness conceming its voice assistant Siri by 

opening it up to third-party developers, this would considerably improve its natural language 

processing capabilities without additional investrnent in hardware. However, the broader 

acceptance of Siri as the preferred choice for controlling the smart home is uncertain (Maynard, 

2018, p. 5). lnterestingly, Apple has begun to take small steps in this direction. With the 

introduction of iOS 13, its mobile operating system, third-party developers now have a deeper 

access to the capabilities of its voice assistant (Chitkara, 2019). Besides, the 2019 annual report 

suggests a continuous trend of increasing service revenues instead of hardware sales , which 
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could indicate that Apple may plan to open Siri to increase fmther the value of those services 

(Apple, 2019b, p. 19). 

The Amazon ecosystem is snowballing, as is its smart home platform. By investing 

heavily in various start-ups through its Amazon Alexa Fund, it continues to increase the 

adoption of its Smart Horne Skill API in various devices (Pappageorge, 2017). lt has become 

abundantly clear that Amazon's vision of the future is a world of interconnected devices that 

are aware of each other. Its cun-ent goal is, therefore, to invest in as many data somces and 

machine-leaming methods as feasible in order to achieve high-level reasoning through Alexa 

or the artificial intelligence behind it. Howeve1·, the latter is still a long way off. A next step 

could be the int:roduction of robots in smart homes as in a recent conference, Rohit Prasad, 

head scientist of the Alexa artificial-intelligence group at Amazon, stated that "the only way to 

make smart assistants really smart is to give it eyes and let it explore the world" (Knight, 2019). 

The objective of the KNX Association remains the interconnection of various ecosystems 

for the foreseeable future. l t is reinforcing its cunent software platform and tools by suppo1ting 

additional protocols and standards, while simultaneously st:riving to improve its integration 

capabilities to maximize efficiency and sustainability. The openness of KNX architecture 

offers companies the unique opportunity to build advanced solutions and systems that are 

versatile, adaptable, and ubiquitous. With KNX IoT, launched by KNX Association in 2016, it 

enabled the KNX ecosystem to connect to the newer loT systems that have emerged in recent 

years, while allowing for more complex and customized configurations. For those reasons, the 

futme of KNX lies in ecosystem connectivity. 

4 .2. Interoperability 

lnteroperability in the smart home market is a frequently addressed subject in the 

academic field (Balta-Ozkan et al., 2013; Li Jiang et al., 2004; Pernmal et al., 2011; Risteska 

Stojkoska & Trivodaliev, 2017). At present, the main challenge for the broader adoption of 

smart home appliances is that they are incompatible and not aware of each other (Thomson & 

Perkins, 2016). Tue costs associated with building a common layer to connect different 

protocols are enormous (Ko et al., 2011). According to Lu et al. (2011) and Misra et al. (2015), 

interoperability represents the key to opening up the smart home market or the Internet of 

Things for competitive solutions (Lu et al. , 2011; Misra et al. , 2015). 

The KNX Association has already presented its vision of an interoperable smart home 

with its international KNX bus-standard with complementor or platf01m-based plug-ins and a 
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licensing scheme. However, technology gianlts such as Amazon, Apple, and Google have 

alrnost an abandonment of financial resources at hand. On December 18th, 2019, Amazon, 

Apple, Google, and the Zigbee Alliance joined forces to promote the formation of the Working 

Group, Project Connected Horne over IP (Project CHIP). Project CHIP aims are to streamline 

the development of complementors and thus increase compatibility for smart home users . 

Building on the Internet Protocol (IP), wireless rather than the cable-based solution, they intend 

to enable communication across all smart home devices , mobile applications as well as cloud 

services. Furthermore, they propose to specify a specific set of IP-based networking 

technologies for smart home appliances certification (Apple, 2019a; Zigbee Alliance, n.d.) . In 

the end, any of these platforms could de facto become a smart home standard. However, it is 

much more lik.ely that a comrnon standard will be reached through a consortium and that the 

current key players will continue to compete, rendering a WTA outcome implausible. 

4 .3. Smart Cities 

One long-te1m speculation is that there will be smait cities. Greater acceptance and adop-

tion of smart homes will trigger a movement towai·ds smart residential ai·eas and eventually 

towards smart cities (Klein & Kaef er, 2008; Song et al., 2017). Tue process of realizing smart 

cities is also referred to as data-rich smart grids, in which domestic processes will be brought 

together interactively. This concept would enable additional service providers to eventually 

take care of smart homes for their customers (KPMG, 2020, p. 14). An additional benefit of 

smart cities is that average life becomes more sustainable as all available technologies and 

resources are deployed in an intelligent and coordinated manner (Bairionuevo et al., 2012). 

4.4. Upcoming eSIM Opportunities 

Pursuing the idea that in the future , all smart appliances will be interconnected and be 

awai·e of each other is referred to as the Internet of Things. This futuristic concept is a logical 

progression of the smart home concept. This is where the introduction of the Embedded Sub-

scriber ldentity Module (eSIM) could come into play. Tue current standard requires a physical 

cai·d and therefore liinits the development of connected devices. With the emergence of the 

eSIM, the central subscription service becomes a hub for additional smait appliances that can 

be administered entirely electronically. Taking this notion further, one could speculate that in 

the future smart home devices will be independent of the smart home user's Local Area Net-

work (LAN) and thus, fully autonomous . In other words, this softwai·e solution will not only 
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be used privately but also publicly. In addition, appliances at company or community level are 

also conceivable, such as smart cities. Consequently, it is argued that simplifying the user ex-

perience through the eSim leads to an increase of numbers of smart devices employed 

(Fornehed et al., 2019, p. 3; Venturini et al. , 2017). According to Weber (2011) , the strncture 

of the Internet of Things is still debated; hence , he advocates that an adequate legal framework 

needs to be established prior to the Internet of Things to be fully operational. 

4 .5. Hyper-personalization and Emotional Intelligence 

The thirty-year-old vision of a future with interconnected smart devices that 

unobt:rnsively serve humanity was first int:roduced into literature by Weiser (1991). Despite the 

enormous technological progress in recent years, the vision has only just begun to take hold in 

the average household. lt is rather apparent that interaction with smart homes , controlled by 

anthropomorphic smatt devices, is still fitmly in the future and has not yet been realized. As 

this thesis has demonst:rated, smart harne platforms increasingly use the cloud for additional 

computing power. Deep leatning or advanced computing techniques enable an ever-increasing 

amount of data collection and analysis based on the personal data of smart harne users . Hyper-

personalization refers to the notion that smart homes , or the voice assistants and algorithms 

behind them, will be capable of offering more personalized experiences to each individual 

(Venturini et al., 2017, pp. 16-17). While the first generation of these assistants may have fo-

cused on automation and cognitive intelligence, the next generation will probably focus on 

emotional intelligence (EQ) and well-being. Scholai·s also refer to this concept as ambient in-

telligence or ambient living (Augusto, 2010; Nitti et al., 2018; Park et al. , 2008). Numerous 

application scenarios are conceivable that would take advantage of these functionalities, such 

as changing the lighting according to the mood of the resident, turning down the music during 

lively conversations or playing relaxing music to help the user to relax. Nevertheless , this spec-

ulation seems tobe very far-fetched at this time, as speech assistants do not yet have mature 

cognitive intelligence. 
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5. Conclusions and Further Research 
This paper has proposed a new Platform Business Model. Based on that, companies in 

the smart home market, namely Google, Apple, Amazon, and the KNX Association, were 

anal yzed. Tue result was that all four companies: are in line with the platform concept. However, 

they have applied different platform business models to gain a foothold in this market. Apple's 

two-sided smatt home platfo1m is rather vertically integrated and tries to mitigate multihoming . 

Its hardware sales finance the mostly non-transaction-based platform. However, there appears 

tobe a trend toward service-based financing. In contrast, Google, Amazon, and KNX are all 

four-sided platforms that exhibit a tendency towards platform openness and simultaneously 

advocate multihoming behavior. However, they differ with respect to their pricing scheme . 

Google's smart home platform has both a transaction-based and a non-transaction-based 

market. Amazon's Smart Horne Platf01m focuses primarily on the transaction-based market, 

but they offer a small selection of products that ai·e non-transaction-based. Finally, KNX 

Association, through its licensing system, is a strictly transaction-based market. Since there are 

several possible pricing schemes in the smart home mai·ket, future reseai·ch could focus on 

empirical evidence for such schemes and their recombination. Tue strategies identified for the 

analyzed platforms ai·e summai·ized in Table 1 above. However , as aheady outlined in the 

Platfo1m Business Model, these are likely tobe incomplete, so that other platform strategies 

could be included. Future research could, therefore, be conducted in this area. 

Tue significance of these findings lies in the realization that the smait home market does 

conf01m to the academic notion of platf01ms. Moreover, a WTA outcome in the smart home 

market is highly unlikely, but rather an interoperable opensource standard will be developed in 

the coming years by a consortium ofkey players. At present, the consortium Project Connected 

Horne over IP is most likely tobe the one that will be successful in this ai·ea. 

In the analysis, it was discovered that the KNX Smatt Horne Platform acts as an inter-

mediai·y to provide gateway functionalities ensuring communication between third-party plat-

forms such as Google and Amazon via their platform. According to Evans and Schmalensee 

(2016), technologies have the potential to create foundational multisided platfonns or plat-

forms-for-platfonns. Therefore, it may be examined in the future whether KNX would fit in 

this broader literature definition and what impact this could have on the developed Platform 

Business Model. 

As the analysis canied out is firmly based on qualitative research, typical biases and 

weaknesses apply. Another major shortcoming of this analysis is that solely four companies 
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were analyzed. Since the author does not command Chinese or Russian, these markets were 

wholly ignored in the identification of potential smart home players. Tue govemment supports 

most Chinese companies with immense financial assistance, so other vital players or smart 

home standard could ex.ist (Guluzade, 2019) . Similarly, Russia has recently started to ban the 

sale of certain devices without Russian-made software (Gretchenko et al. , 2018, p. 1246). New 

smart home players could, therefore, enter this market and establish a national smart home 

standard. Future research in these markets is, therefore, essential. 
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7.Appendix 
This section offers the reader extracts from the anonymous interviews conducted. For rea-

sons of business confidentiality, the entirety of the interviews cannot be listed. Moreover , 

only the interview with Company B could be recorded, therefore the remaining interviews are 

only key-phrases captured during these interviews. 

7.1. Appendix I: Interviews with Company A, B and C 
Author: What technologies are used in your organization? 

Company A: Utilizing our own technology setup; KNX is the essential component in for our 

smart homes; suppmt for Dali and Enücean; gateway support for additional platform integra-

tions; 

Company B: Basically, we have our own technology. Tue networking and communicat:ion of 

our smart home system runs mostly over electrii.city (PowerLine). These [smart home] devices 

communicate with an independent chip. Moreover, chip can be contrnlled by our software ap-

plication . [ . .. ] This system is of course expandable and here other technologies are imple-

mented into our system. Illumination technology such as Dali. This does not require any of 

our own hardware but is clone via software in the form of gateways. Other protocols will then 

be integrated via IP, be it Dali for lighting, Enücean for temperature regulators etc. [ . .. ] We 

can then also connect other platforms via IP, such as Bosch household appliances, Netatmo 

weather stations among others, and thus we have a large portfolio of third party providers in-

tegrated. [ . .. ] With the support of KNX we get access to a large number of actuators that al-

low us to suppo1t many additional providers and furthe1more the partner network . 

Company C: own software gateway system; connection with Enücean for heating system and 

Z-Wave for lights; KNX for blinds; 

Author: How does the integration of these other platforms work? 

Company A: mostly KNX thus sensors and actuators with cable; serves can connect to other 

platforms; 

Company B: This depends on the platform provider. They either provide an API to which our 

cloud must be tied to, or they provide a local solution on the customer's LAN network. 

Company C: wireless over IP; implementation of other protocols; bus system; 
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Author: Do you pay license fees to other platforms? 

Company A: yes, but most is free; 

Company B: [ ... ] Most of it is free. [ ... ] There are, however, a few platforms that are subject 

to a fee, usually combined with additional services. 

Company C: almost none; 

Author: So, what do most customers purchase from you? 

Company A: whole smart building systems, office bureaus; a central harne server and custom 

frontend; 

Company B: Theoretically, customers could simply install our platf01m server and use it to 

interact with other third parties' smart applianoes powered by our front-end application. But, 

in most cases, customers need additional custom integration and so they buy a whole package 

from us. 

Company C: our smart harne premium product with extensive support [on their website, it is 

detailed as an upgrade to a smart harne] 

Author: What are the typical costs for such a smart home setup? 

Company A: depends on the size of the hause and the amount of control for example, light 

and heating control , remote-controlled blinds can reach up to 15'000 to 20 '000 francs for a 

single-family harne; 

Company B: This is difficult to say as the cost depends on the size of the hause and number 

of smart devices. We have a certain basic installation that we have to do , we have servers , we 

have certain components in the switching standard, and then customer requests come into 

play. But one must certainly expect 700 to 800 francs per room. [ ... ]Same user really only 

wishes for basic integration, but mostly entire hause installations are clone. [ . .. ] But then the 

previous calculations often do not meet the initial cost estimations. 

Company C: confidential, but you can look at our website an estimate the cost that way; 

Author: Do you have more orders for new smart home constructions or existing up-

grades? 

Company A: almost only new smart harne buildings and not so many people who want to up-

grade existing houses 

Company B: We actually come from upgrading, but recently we have had an increasing trend 

in the number of new building projects. 
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Company C: existing upgrades; 

Author: Would you affirm that the tech giants like Apple, Google, Amazon are increas-

ingly of importance in the Smart Horne segment and have you heard of any movements 

regarding consortia and common platform standard? 

Company A: KNX components are most popular in Europe; America is rather oriented towards 

wireless standards such as ZigBee, Z-Wave in northem Europe and Enücean for temperature 

control; we provide gatway support for most other platfo1ms with our custom server setup; we 

want to stay independent since there have been so many cons01tia in the past; 

Company B: In the past everyone has often pushed their own platform and standard, but there 

have always been efforts to merge them. We are relatively close to the end customer and with 

our solution we have something that covers the last meter so to speak. We use both wireless 

and cable standards, but the fact is that cable solutions like the one from KNX are more reliable. 

[ ... ] Nevertheless, we offer gateway functionality for both Google Assistant and Alex, so we 

recognized their imp01tance. But with our solution we can provide harmony among most pro-

viders for our customers. 

Company C: we support integration of Google and Amazon; we believe that tech füms come 

and go, but in here [Switzerland] our customers do not want voice control; do you mean OCF 

[Open Connectivity Foundation] there have been efforts of consolidation, but they did not frnit; 

Author: Does the user ultimately dictate a s ingle control mechanism, otherwise without 

this common standard the user would simply not buy incompatible products? 

Company A: mostly the elector installation firm not that much the user; but we provide gateway 

functionality to support many other paitners; 

Company B: [ ... ] The switch and secondly the voice control ai·e increasingly important, in our 

opinion. But that you control eve1ything from your smaitphone is rather a misconception, be-

cause you don't always have the device with you, and this is where switches or voice control 

come into play. [ ... ] As for the common standard, that would be helpful , but our solution al-

ready supports many providers as is. 

Company C: caililot really provide an answer; with custom solutions with KNX we have al-

ready support for other platforms; 
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