
 

 

n-tech Research Report 
 

  

Smart Windows Markets:  

2018-2027 

Issue date:  April 2018 

Report number: Nano-0418 

 

n-tech Research PO Box 3840 Glen Allen, VA 23058 

Phone: 804-938-0030 

Email: info@ntechresearch.com 

 



n-tech Research PO Box 3840 Glen Allen, VA 23058 

Phone: 804-938-0030 

n-tech Research PO Box 3840 Glen Allen, VA 23058 

Ph: 804-938-0030 

 

                                                                                                                                                                  

Email: info@ntechresearch.com 
Web: www.ntechresearch.com 

 

Page | 1 

Smart Windows Markets: 2018-2027 

Report Description 

n-tech has been covering smart windows markets for almost a decade and has watched 

the industry struggle through years of trying to make a case for smart windows based 

entirely on energy savings. While energy savings will remain a powerful driver for smart 

windows the report identifies several other technological and market drivers that are 

combining to make 2018 a transformational year for the business. 

This report quantifies the market for smart window” based on electrochromic (EC), SPD, 

PDLC and passive technologies in both volume (square meters) and value ($ millions) 

terms. It also discusses how smart windows are being aggressively melded into the 

Internet-of-things (IoT) business ecosystem and how the markets for smart windows are 

moving beyond the luxury buildings that characterized smart windows up until now. Both 

smart windows for buildings and transportation (automotive, aerospace and marine) are 

covered. 

The report provides ten-year revenue forecasts broken out by material/technology type 

and application. In addition, the report discusses the business models being employed 

by leading firms in the smart windows space including their use of automation. 

Companies discussed in this report include: Argil, Chameleon, Guardian, Polytronix, 

Research Frontiers, SageGlass/Saint-Gobain, View, Smart Film Glass, RavenWindow, 

Pleotint, ChromoGenics, EControl-Glas, e-Chromic, Gentex, Boeing, Daimler-Benz, 

PPG, Asahi Glass and Vision Systems Aeronautics. 
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Chapter One: Introduction 

1.1 Background to this Report 

n-tech Research has been providing coverage of the smart windows market for almost a 

decade and has produced detailed studies of this market and related businesses.  As 

such, this report is the latest in a series of n-tech Smart Windows reports, but this report 

also chronicles three changes in the smart windows market that, taken in combination, 

mark the beginning of a new era for smart windows.  In fact, as n-tech sees it, 2018 will 

be a highly transformational year for the smart windows market. 

 

1.1.1 Materials Maturity:  Electrochromic Windows have Won! 

When n-tech began coverage of the smart windows-related markets, considerable 

uncertainties still remained over how the market would break out in terms of materials. 

Even then electrochromic (EC) materials were showing some signs of becoming the 

leading smart windows technology, but now EC’s dominance seems all but guaranteed.  

According to the projections in this report, 61 percent of revenues generated by smart 

windows in 2018 will come from EC in 2018 and by 2023 that percentage will have risen 

to 96 percent. There are two primary reasons for the growing role of EC:   

• EC has proved itself as a more than adequate material for smart windows in 

buildings.  This does not mean that the competitive battle within the EC smart 

windows sector is over or will be any time soon.  There are many types of EC 

material formulations, some of which may be better than others for smart 

windows.  Also, there are unresolved supply chain issues, especially whether EC 

lamination is a good idea or whether complete sheets of EC glass (expensive to 

ship) is more practical. 

• There is big money behind EC.  Notably, View says it has raised about $750 

million and Sage has the might of Saint-Gobain behind it.  This suggests that 

there is plenty of money to grow the EC sector and alternatives to EC materials 

for smart windows are likely to be crowded out—it will be hard to get funding for 

non-EC smart windows, however strong these alternatives may be from a 

technical sense.  As n-tech sees it, this is not a good time for smart windows 

start-ups that fail to take a non-EC stand.  But we are also some way from seeing 

market shares in the EC space firming up. 
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1.1.2 Non-Prestige Buildings Markets Finally Taking Off 

Another factor in the future success that n-tech is predicting for EC windows, is that we 

are seeing the first signs (albeit relatively small ones) that smart windows markets are 

expanding beyond prestige building niches.  During the long period that n-tech has been 

covering the smart windows space, this was a big issue since it seemed that all the 

smart windows projects that appeared in supplier portfolios were large government and 

corporate buildings (or in the very highest end of the luxury home market).  In these 

cases, it is hard to resist the conclusion that a key driver for installing smart windows in 

these cases would be to impress—in other words, it is part of a branding exercise.  

What n-tech is seeing now are signs—small signs admittedly—that the use of smart 

(EC) windows is moving “downwards” in the market in specific ways.  We are now 

seeing commercial buildings that are not obviously “special” adopt smart windows and 

this is a very good sign for the smart windows business as a whole. We are also seeing 

multi-tenant residential buildings adopt smart windows.  In these buildings, the 

economics of adopting novel windows technology is similar to commercial buildings in 

some ways.  

On the less positive side of the market, we stress that what is apparently a further 

penetration of smart windows into the building market could yet turn out to be a false 

dawn.  Much will depend on whether certain use cases—as detailed below—survive.  

And, of course, pricing matters, too.  We should also note that, as far as we are aware, 

there are no signs of smart windows being more generally adopted in single-family 

dwellings. 

 

1.1.3 Use Cases for Smart Windows Changing: IoT Rising  

Until very recently, the use case for smart windows was predicated primarily on energy 

savings.  As fuel costs have declined the strength of the energy-savings case for smart 

windows has declined.  At the same time, n-tech believes the smart windows vendors 

have apparently recognized that rapid growth in their businesses has never really 

occurred and more than an energy-savings story is needed. 

A potentially strong energy-related market remains for smart windows in the form of Net 

Zero Energy buildings, which is a sector of the sustainable energy market that continues 

to grow fast.  However, as n-tech sees it, smart windows firms are now looking towards 

growing on the basis of a different kind of messaging—comfort instead of (or at least in 

conjunction with) energy savings. 

What is being sold here is smart windows as part of a package that provides 

sophisticated light management and possibly heating management too. This involves 
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integrating smart windows with many other technologies including solar panels, smart 

lighting, etc.  Another dimension to this is the Internet-of-Things (IoT), a concept that is 

finally beginning to take off in commercial buildings, precisely where smart windows are 

good sellers. 

n-tech believes that IoT will be the binding force that ties together all the various 

components of smart buildings in the future—including smart windows.  Although 

building automation systems have been around for many decades, IoT is something 

new under the sun.  And looked at from the smart windows perspective, the IoT can 

bring entirely new kinds of functionality.  In particular, as View stresses in its products, 

using IoT-like technology, smart windows can be managed using a mobile phone.  Note 

here that the smart windows firms have always talked about more functionality being 

added to their products, in order to grow markets, but what they had in mind in the past 

was the addition of more smart materials layers—for example, self-cleaning coatings.  

However, this does not seem to have worked out, possibly because smart materials 

have yet to attain the level of reliability or performance that would be necessary to build 

a business case around them. 

In any case, the encroachment of lighting devices, IoT, and other such technologies into 

the smart windows space brings issues for the smart windows firms who do—as 

companies—know much about these areas.  This implies the growth of new alliances 

and ecosystems (or even acquisitions) to support the new integration trends and 

necessities.  

 

1.1.4 Niche Businesses in Smart Windows Still Worth Pursuing  

As our analysis above indicates, we think that the future of smart windows as a whole 

will be about EC technology and a growing penetration of commercial and multi-tenant 

buildings. However, this should not be taken to mean that there are no other 

opportunities in the smart windows space worth pursuing. 

Transportation:  Transportation has always been a serious market for smart windows, 

and it remains so.  But to turn it into a market worth pursuing by large firms, looking for 

hundreds of millions of dollars in revenues, the automotive market would have to take 

off dramatically and we aren’t seeing that happen to any great degree, despite great 

expectations for many years.  In addition, much of the novel automotive technology 

appearing today appears to be messaged on its ability to be sold into the emerging 

autonomous vehicles space.  It is hard to see how smart windows technology can be 

sold in the same way.  
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For now, the smart windows for transportation market is dominated by two 

technologies—SPD and photochromic.  These are two very different technologies and 

SPD has established itself firmly in the fully active automotive technology segment 

where it can leverage of the trend towards more electronic control in cars.  We think that 

SPD is just over 25 percent of the transportation market and we expect that proportion 

to grow to almost 45 percent by the end of the forecast period considered here, in 2027. 

We also expect to see a niche business emerge for EC glass and films in the 

transportation sector.  Most likely, the use of EC in transportation will be driven by 

successful EC firms looking for new markets to explore.  However, EC does not switch 

fast enough to be used in many transportation applications where windows need to 

adjust rapidly to the sun.  Unless new forms of faster switching EC glass are 

commercialized, EC is applications will be restricted to passenger windows (including 

passenger windows in planes and trains) and sun roofs. 

Privacy glass:  At one point, the PDLC firms were talking about new forms of PDLC 

that could compete directly with EC, but that doesn’t seem to have happened in any 

serious way.  PDLC remains a prominent form of privacy glass and seems unlikely now 

to move beyond that niche. 

1.2 Objective and Scope of This Report 

The objective of this report is to identify and quantify opportunities that are emerging for 

smart windows using EC, SPD, PDLC and passive technologies. n-tech has been 

covering this market for almost a decade, but as noted in the first chapter of this report, 

there are now-important accelerating trends that are reshaping the smart windows 

market in a number of ways. 

This is reflected in the ten-year market forecasts that are central to the goal of this 

report.  In addition, this report probes the strategies of leading firms marketing products 

into the smart windows sector, and indicates how these are evolving to take account of 

the changing market realities for smart windows.   

The report also provides analysis and ten-year forecasts in both volume and value 

terms of smart windows end-user markets.  These forecasts are:  automotive, public 

transport, aerospace, residential buildings and commercial buildings. 

As part of our analysis we examine the potential for smart window retrofits.  As 

suggested above, a great deal of this report is focused on the opportunities that emerge 

from the integration with the IoT, and from the transition from a technology primarily 

associated with energy efficiency to one that also incorporates features that are 

specifically related to comfort. 
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The report also examines the cost and technical challenges that will have to be 

overcome for the smart windows markets to make new products a success.  n-tech 

believes that this report will provide guidance to all those interested in the business 

prospects for smart windows and the technologies that make them possible.  

1.3 Methodology of this Report 

1.3.1 Data Collection 

The methodology employed in this report includes interviews and secondary research of 

various kinds.  With regard to primary research, we have collected data through 

interviews conducted as part of n-tech's ongoing coverage of the smart windows space, 

as well as interviews conducted specifically for this report.  Interviews were held with 

executives deeply embedded in the smart windows space and included representatives 

of glass firms and specialist smart windows firms. 

We have also made extensive use of secondary sources.  These include trade press 

and technical articles as well as government documents and the publicly available 

financials of leading public companies in the smart windows space.  In some cases, we 

have been able to locate in-depth journalistic accounts of manufacturing and marketing 

activities by leading firms, and have made some use of these.  

 

1.3.2 Forecasting Methodology 

This report also takes a particular "philosophical" view on the future of smart windows; 

that is, a position on what smart windows are aiming at. In this context, there are a 

number of scenarios that are based on how other similar building products have evolved 

in the past. 

One possibility is an expansive scenario in which smart windows become a serious 

option for the majority of buildings and automobiles.  To n-tech, this seems to be an 

unlikely scenario to develop in the near future, if only because the price of smart 

windows is so high at the present time; it is way out of the price range of most 

developers and designers. 

Another possibility is that smart windows become something that will never migrate from 

being a product for luxury homes and prestige commercial buildings and cars.  In some 

ways it is tempting to suggest that this is the way things will go, because this is where 

smart windows are at the present time.  However, a glance at the portfolios of some of 

the more prominent smart windows firms suggests that we have already transcended 

this possibility.   
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With this in mind, we have assumed throughout our forecasts a middle-of-the-road 

scenario, but one in which smart windows slowly but surely penetrating below the 

prestige building and (and to a much lesser extent) luxury car market. 

Thoughts on pricing:  Finally, we note that it is very hard to arrive at definitive 

numbers for prices in this area.  There is a huge range of prices quoted for smart 

windows materials of all kinds both in the commercial literature and at Internet stores.  

These prices reflect differences in performance, quality, volumes, supplier origins, etc.   

For the purposes of this report it is impossible to make such distinctions in our 

forecasts; the prices used in these forecasts are intended to be averages that are in 

some sense plausible, although we accept that the deviations from such averages may 

be quite large. 

1.4 Plan of this Report 

This report consists of four chapters plus an Executive Summary. The Executive 

Summary is intended to capture and profile the opportunities that we identify in most of 

the rest of the report.  

Of the three main chapters, Chapter Two is a technology chapter, which examines both 

current and future materials platforms for smart windows as well as the emergence of 

novel control and interface technology. It also provides profiles of leading vendors. 

The other two Chapters deal with the use of smart windows in particular vertical 

markets. Chapter Three discusses the market for smart windows in the buildings 

market. Chapter Four covers the market for smart windows in transportation markets—

meaning aerospace and automotive.   

 

 

 

 

 

 

 


