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BIO: 

Joe Harary joined Research Frontiers In-

corporated as its Vice President and Gen-

eral Counsel in 1992 and has been a di-

rector of the Company since 1993. After 

various promotions, Mr. Harary became 

President and Chief Operating Officer in 

2002, and Chief Executive Officer start-

ing in January 2009. Mr. Harary has ac-

tively managed and directed all aspects of 

the Company's business including licens-

ing, raising private and public equity 

capital, marketing, and government rela-

tions. Working closely with Chairman 

Robert L. Saxe, during Joe Harary’s ten-

ure, the company’s intellectual property 

portfolio -- patents and patent applica-

tions for SPD-Smart™ technology 

worldwide -- has grown to over 500, 

making Research Frontiers the industry 

leader in smart glass light-control tech-

nology. He and the executive team are 

responsible for building an SPD supply 

chain infrastructure through the licensing 

of premier companies that include the 

world’s largest chemical and glass com-

panies, and building global awareness of 

the benefits of SPD-SmartGlass technol-

ogy. In 2007, Research Frontiers’ licen-

sees began producing and selling to their 

customers next-generation SPD-Smart 

film and end-products. Prior to joining 

Research Frontiers, Mr. Harary’s corpo-

rate law practice emphasized technology, 

licensing, mergers and acquisitions, secu-

rities law, and intellectual property law at 

three prestigious New York City law 

firms. Mr. Harary graduated Summa 

Cum Laude from Columbia College with 

an A.B. degree in economics, and re-

ceived a Juris Doctor degree from Co-

lumbia Law School where he was a 

Harlan Fiske Stone Scholar as well as an 

editor of the Columbia Law Review. Prior 

to attending law school, Mr. Harary 

worked as an economist with the Federal 

Reserve Bank of New York. Joe Harary is 

frequently asked to share his business 

experience with other companies directly, 

and as a speaker and published author in 

the fields of intellectual property, corpo-

rate law, and smart glass. His online col-

umn, “Ask Joe,” is popular among the 

growing number of visitors to the Com-

pany’s website (SmartGlass.com). Mr. 

Harary has also served as a guest lecturer 

at Fordham University’s Accelerated 

MBA Program, and serves on the boards 

of various charities including the Imagine 

Academy which helps children with au-

tism and their families. 

 

Company Profile: 

Research Frontiers Inc. (Nasdaq: REFR) 

develops and licenses suspended particle 

device (SPD) technology used in Vary-

Fast SPD-Smart controllable glass and 

plastic products. Benefits include dy-

namic control of light, glare and heat 

passing through many types of glazings, 

noise reduction, greater security due to 

both privacy and structural integrity, and 

the protection of interiors and occupants 

from heat and harmful ultraviolet radia-

tion. SPD technology, made possible by a 

flexible light-control film invented and 

patented by Research Frontiers, allows 

the user to instantly, precisely and uni-

formly control the shading of glass or 

plastic, either manually or automatically. 

This patented film can be used to trans-

form into "smart" products a variety of 

products used every day in homes, build-

ings, cars, aircraft, boats, trains and mo-

torcoaches. 

 

Current product applications for SPD 

technology include: SPD-Smart windows, 

sunshades, skylights, atria, curtainwalls 

and interior partitions for homes and 

buildings; automotive windows, sunroofs, 

roof systems, sunvisors and sunshades; 

and aircraft and marine windows and 

window shades. Potential future applica-

tions include: eyewear products including 

sunglasses, ski goggles and motorcycle 

helmets; mirrors; flat panel displays for 

electronic products; and light-control 

filters for various industrial and con-

sumer applications. 

 

SPD-Smart film technology was awarded 



the "Best of What's New Award" for 

home technology from Popular Science 

magazine, received the 2007 North 

American Frost & Sullivan Award for 

Excellence in Technology for glass, and 

was also recognized as one of the top 

technologies by the Society of Automotive 

Engineers' Aerospace Engineering maga-

zine. SPD technology is covered by over 

500 patents and patent applications held 

by Research Frontiers worldwide. Cur-

rently 35 companies are licensed to use 

Research Frontiers' patented SPD light-

control technology in emulsions, films, or 

end-products. Further information about 

SPD-Smart technology, Research Fron-

tiers and its licensees can be found at 

www.SmartGlass.com. 

 

Interview conducted by: 

Lynn Fosse, Senior Editor 

CEOCFOinterviews.com 

 

CEOCFO: Mr. Harary, what was the 

vision for Research Frontiers when it 

started and where are you today? 

Mr. Harary: Research Frontiers had 

started based upon some of the initial 

work that Dr. Edwin Land of Polaroid 

had done to develop a method of control-

ling the tint of glass. Dr. Land referred to 

this device as a light valve. Just as a wa-

ter valve controls the flow of water, a 

light valve will control the flow of light. 

Unfortunately, Dr. Land couldn’t get the 

technology to work. After this initial in-

vention, Polaroid tried for decades to get 

his invention to work, but was unsuccess-

ful. Research Frontiers started to take the 

basic work that Dr. Land had done and 

developed new materials that in fact 

would work. Due to a focused and deter-

mined effort by a team of talented people, 

we have been very successful and we have 

about 520 patents and patent applications 

worldwide on SPD or “suspended particle 

device” light-control technology. We 

have licensed this technology to 35 com-

panies including the world’s largest 

chemical and glass companies, and vari-

ous SPD-Smart end-products are now 

being marketed and sold. Basically, what 

our SPD-Smart technology allows you to 

do is make a film that can control light 

passing through it. This is extremely 

valuable because it allows you to control 

the tint of glass or plastic products such 

as windows, skylights and sunroofs. 

There are a number of benefits from us-

ing this patented film. In the architectural 

market for example, you can save sub-

stantial amounts of energy by first block-

ing and controlling the amount of heat 

that enters a home or a building. Second, 

you save energy by using daylight more 

effectively – a strategy called daylight 

harvesting. 

 

U.S. building operators could save $20 to 

$35 billion a year on interior illumination 

costs by using a daylight harvesting strat-

egy. Research Frontiers’ SPD-SmartGlass 

technology can be an integral part of day-

light harvesting strategies. We are on the 

forefront of ‘green’ technology and sav-

ing energy by allowing people to control 

not only incoming light, but heat in a 

very efficient way, and also to manage 

daylight more effectively so that you can 

reduce the amount of energy spent to arti-

ficially illuminate the inside of buildings 

and homes. In the architectural market 

there are those types of savings, and there 

are similar savings in the automotive 

market. Ten percent of your car’s fuel 

goes to cooling it and if you can control 

the solar heat gain within the vehicle, you 

could save substantial amounts of fossil 

fuel. Because of this, SPD-Smart technol-

ogy has a very important role in reducing 

fuel consumption and CO2 emissions. As 

the automotive industry moves more to-

ward electric vehicles and hybrids, the 

use of SPD-SmartGlass becomes even 

more critical. In gas-powered cars, for 

example, operators can afford to use some 

of that gas to cool the car. Today’s cars 

are designed with over-sized air condi-

tioners because auto manufacturers want 

you to be comfortable within the first five 

minutes of your entering the vehicle. That 

is the luxury of having gas to power your 

air conditioners. However, that luxury 

just does not exist in the electric vehicle 

market, because the car companies are 

trying to squeeze out an extra mile or two 

of driving range on each battery charge, 

and that means that they really do not 

have a lot of spare power to cool the car. 

So having a glass that manages that be-

comes very important. 

 

CEOCFO: Would you explain your 

technology and how it is different from 

other methods of tinting? 

Mr. Harary: Our SPD technology is a 

film that allows you to electrically control 

the tint of that film, thus giving users the 

ability to adjust how dark or light a win-

dow, sunroof or skylight gets by simply 

turning a knob, flipping a switch, con-

necting it to an automatic sensor like a 

photocell, hooking it up to a remote con-

trol system, or integrating it into an intel-

ligent building control system. Our tech-

nology interfaces very well with all dif-

ferent types of control systems to allow 

people to instantly and precisely control 

how dark or light their windows get, 

which gives them unprecedented control 

over their environment. 

 

CEOCFO: Are there any competing 

technologies? 

Mr. Harary: In a very simple sense, we 

compete with conventional shades, cur-

tains, and blinds. In the electrically con-

trolled glass field, we compete with two 

types of technologies, both of which have 

been around for several decades. One is 

liquid crystal. If you see a window that 

goes from clear to frosted white, that is a 

liquid crystal window. It is good for 

achieving privacy, but unfortunately it 

doesn’t do anything for shading and only 

has two light-control states (clear and 

frosted), so it is really designed to be used 

on the inside of a building. If you have 

interior partitions or bathroom doors or 

conference room doors or interior win-

dows, sometimes you will see liquid crys-

tal glass there. It is good for privacy be-

cause it scatters light, but it does not 

block incoming light, so you cannot use it 

to replace your shades or blinds. The 

other type of technology that can control 

light is something called electrochromics 

and you may have seen this in cars that 

have a rear-view mirror that will darken 

automatically at night when a vehicle 

approaches from behind you with its 

lights on. Electrochromic technology 

provides acceptable – but not great – per-

formance for rear-view mirrors because it 

is a small surface area. However, as the 

surface area of an electrochromic device 

increases, its switching speed gets dis-

proportionately slower. Therefore, some-

thing that may take fifteen seconds to 

switch in a small rear-view mirror may 

take three minutes to switch back and 

forth in an aircraft window, and tens of 

minutes or even longer in a window for 

your home or office. The limitation there 

is that while you can control light, it re-



acts so slowly for larger-sized areas that it 

really is not practical for large-scale ap-

plications like offices. In contrast, our 

SPD-Smart technology will change in a 

few seconds, regardless of window size, 

which is ideal because speed and respon-

siveness matter when trying to minimize 

overall energy use. 

 

CEOCFO: When you turn the switch 

what is actually happening inside the 

window? 

Mr. Harary: With the flip of a switch, 

particles within the film instantly react to 

changing lighting conditions. A small 

electric current is going through the film, 

which causes the microscopic particles in 

them to align and allow light to 

pass through. When you re-

move power, the particles ran-

domly orient and you revert 

back to the most energy effi-

cient state, which is the dark-

ened light-blocking state. So 

you are using no power to keep 

the window tinted, and you are 

only using a very small amount 

of power to clear the film and 

allow light to pass through. As 

a matter of fact, you could run a 

thousand square feet of smart 

windows in their clearest state 

for the same power it takes to 

run a sixty-watt light bulb, and 

with the dark state you use no 

power. Leave your home, office 

or car in the parking lot and the 

window will go dark and block 

the heat from entering. It will 

keep your car cool so that it doesn’t re-

quire a huge air conditioner to cool the 

car off. We’ve had reports from home-

owners who installed SPD-Smart glass in 

their skylights that they have had a no-

ticeable reduction in their electric bills 

and even were able to turn off their air 

conditioning in their home for large parts 

of this past summer. Another aspect of 

using SPD technology is the ability to use 

daylight more effectively to further re-

duce your electric bill by “daylight har-

vesting” 

 

CEOCFO: Was the original intention in 

terms of savings and energy or was it the 

look? 

Mr. Harary: There are two aspects: en-

ergy-savings and aesthetic design. We 

just spoke about the energy benefits. 

From a design and functionality stand-

point, if you have a house on the lake or 

the beach, or a high-rise apartment where 

you pay a premium for a nice view, most 

people don’t want to block that view with 

shades or blinds. Our SPD-Smart tech-

nology allows you to preserve those mag-

nificent views without blocking them, 

and you still also get the benefits of being 

able to control heat, reduce glare and 

block harmful ultraviolet light. SPD 

technology allows you to have much more 

control over your environment. For ex-

ample, in buildings with large glass atria, 

you can basically tint the glass and block 

the heat from coming in, which is an im-

portant function, without having to use 

very expensive electro-mechanical sys-

tems that have been in use for the last 

couple of decades. So this is much more 

elegant, clean, and maintenance-free so-

lution to an age-old problem.   

 

CEOCFO: What are the primary mar-

kets for your SPD-Smart technology? 

Mr. Harary: There are four primary 

markets for SPD-Smart technology and 

products offered to these markets all pos-

sess extraordinary light-control capabili-

ties. The first market is architectural and 

it is one of the largest. This market in-

cludes commercial, residential and insti-

tutional buildings and SPD-Smart prod-

ucts include windows, partitions, doors, 

skylights and atria. While energy effi-

ciency is very important in this market, 

architects also place a very high value on 

aesthetics and functionality. SPD-Smart 

architectural products are getting high 

marks in all of these areas. 

 

The second major market is automotive. 

Like all of the markets for SPD-Smart 

products, the automotive market is a 

global market and there is substantial 

interest in energy efficient SPD-Smart 

products from OEMs on multiple conti-

nents. Products that can be made SPD-

Smart include sunroofs, windows, visors 

and mirrors. We are very excited about 

this market because SPD technology is in 

the sweet spot of what many OEMs are 

looking for in their vehicles – innovative 

designs that add to the driving 

experience while still contrib-

uting significantly to the over-

all efficiency of the vehicle. 

We expect to see may SPD-

Smart vehicles on the road in 

the coming years. 

 

Aerospace is the third major 

market and this includes com-

mercial, business and military 

airplanes, and helicopters – all 

aircraft where SPD technology 

currently is in use today. Prod-

ucts for this market include 

windows and partitions, and 

what is unique about aerospace 

is that the operators place very 

high value on SPD technology 

because it can be used with 

weight-saving plastic sub-

strates – something not avail-

able with electrochromic aircraft win-

dows. Window views are especially val-

ued by passengers and because the tint of 

SPD-Smart windows can be adjusted to 

an infinite number of light-control states, 

views are preserved even when the win-

dows are partially tinted.  SPD-Smart 

aerospace windows also do a great job of 

managing heat build-up when the aircraft 

is on the ground. Because they default to 

their darkest state when the aircraft is 

unpowered, incoming heat is rejected 

which helps protect valuable interiors. 

Airline operators also are moving toward 

aircraft designs that offer more aestheti-

cally appealing interiors. Mood lighting 

is an emerging trend, for example and 

this, like weight-savings, bodes very well 

for SPD-Smart aerospace products. 

 

Business is picking up, and the activity by our 

licensees is the highest ever. Even in this econ-

omy, automakers are telling their glass suppliers 

to move full speed ahead with SPD-SmartGlass. 

Architects are beginning to realize what a nice 

product this is, and the government is investing 

heavily in energy-efficient technologies and pro-

jects. Once they saw some of the independent 

data that were generated regarding SPD-

SmartGlass, they have been clamoring to work 

with us and our licensees to help introduce this 

into the marketplace. We are very fortunate in 

that we seem to be in the right place at the right 

time with a product that not only has economic 

benefits in terms of energy savings, but aesthetic 

benefits and social benefits in terms of environ-

mental stewardship. - Joseph M. Harary 



The fourth major market is the marine 

market – yachts, cruise ships, other boats 

where reflected light off the water can be 

a problem. It is much more intense and 

problematic than even in a home with a 

southern exposure where you are trying to 

manage heat and glare. So SPD-Smart 

marine windows, portholes, hatches, 

doors are another very good application 

and are available today. 

 

CEOCFO: Are people coming to you or 

do you still have to go to them? 

Mr. Harary: Our most recent licensees 

have all come to us, which is a nice thing. 

They certainly see that especially now, 

environmental stewardship, energy sav-

ings, sustainable building and innovative 

design become critically important to our 

future. And of course, our government is 

investing heavily in those areas. The 

glass companies see these “green” bene-

fits as particularly attractive. On the ar-

chitectural side, some of the more cut-

ting-edge architects that are really de-

signing magnificent structures want to 

use more glass as a building material. 

Usually the standard problem of using 

more glass in a building or a car is that 

the more glass that you use, the greater 

the solar heat gain problem. But SPD-

Smart technology allows designer to not 

only manage that, but to effectively use 

the glass to minimize energy consump-

tion. SPD-Smart windows have been in-

dependently tested for their energy effi-

ciency and they have the highest level of 

solar heat gain blockage of any commer-

cially available window on the planet. We 

are talking about very high levels of en-

ergy savings that can be achieved using 

SPD-Smart technology. Therefore, the 

architects and designers are beginning to 

realize that glass is something that is a 

versatile building material, and if you can 

control the solar heat gain, which you can 

with the SPD-Smart film technology, you 

could do wonderful things with glass that 

were never before possible. 

 

CEOCFO: Would you tell me about the 

recent agreement with Pilkington? 

Mr. Harary: Pilkington is the second 

largest automotive glass company in the 

world. They recently became an end-

product licensee of ours. Their focus is 

the automotive market and last week at 

the Frankfurt Auto Show we announced 

from the floor of the show a new license 

agreement with Pilkington that allows 

them to supply SPD-SmartGlass for all 

different types of automotive applications 

– the sunroofs, side and rear windows, 

and even sunvisors that are built into the 

windshield of the car. By using our SPD 

technology, you will be able to really con-

trol the heat, light and glare coming into 

a vehicle. You improve peoples’ safety, 

comfort, and you are reducing energy 

consumption and pollution by using this 

technology and it allows car designers to 

really do what they love to do, which is 

use more glass in vehicles. If you can 

control the heat, light and glare, then the 

ability to use glass in a vehicle is greatly 

enhanced. That is something that people 

really like. They like that open-air feeling 

and like to have more visibility in the car, 

and the engineers like the ability to re-

duce the fuel consumption and CO2 

emissions, and just make the car more 

environmentally friendly. 

 

CEOCFO: What is the cost of the prod-

uct versus the savings? 

Mr. Harary: Architects that design 

shading systems view the cost of an SPD-

SmartGlass as comparable to a good win-

dow with a good window shade. The en-

ergy savings are a benefit on top of that. 

So you are basically using a very elegant, 

energy-efficient solution for building and 

home design. The other benefits you are 

getting are more control over your envi-

ronment, view-preservation, energy sav-

ings and protection of valuable interiors. 

 

CEOCFO: How is business? 

Mr. Harary: Business is picking up, and 

the activity by our licensees is the highest 

ever. Even in this economy, automakers 

are telling their glass suppliers to move 

full speed ahead with SPD-SmartGlass. 

Architects are beginning to realize what a 

nice product this is, and the government 

is investing heavily in energy-efficient 

technologies and projects. Once they saw 

some of the independent data that were 

generated regarding SPD-SmartGlass, 

they have been clamoring to work with us 

and our licensees to help introduce this 

into the marketplace. We are very fortu-

nate in that we seem to be in the right 

place at the right time with a product that 

not only has economic benefits in terms 

of energy savings, but aesthetic benefits 

and social benefits in terms of environ-

mental stewardship. 

 

CEOCFO: What is the financial picture 

of the company today? 

Mr. Harary: Our company has no debt. 

We have a comfortable cash position, 

which we hope to supplement from reve-

nues from operations and also capital 

investment. We are very fortunate that we 

have partnerships through our licensees 

with very large companies like Hitachi 

Chemical, Pilkington, Asahi Glass, DIC 

Corporation, and Pittsburg Glass Works. 

There are a number of world-class com-

panies that are helping to bring our tech-

nology to the automotive industry 

through their production and their mar-

keting. On the architectural side we have 

partnered with very large, well-respected 

companies at the high-end of glass like 

Innovative Glass headquartered here in 

New York, SmartGlass International 

based in the UK and Ireland who distrib-

utes this product worldwide through their 

partnership with SCHOTT Glass, Prelco 

in Canada, Isoclima in Italy, Cricursa in 

Spain, and American Glass Products 

(AGP) in South America. These compa-

nies are very well respected for doing 

some of the world’s most fabulous archi-

tectural glass projects. When you work 

with smart people in smart companies 

that are good at what they do, everybody 

wins. We are very fortunate to have a 

group of licensees that are top-notch, and 

include the leading companies in the 

glass industry. 

 

CEOCFO: What is ahead? 

Mr. Harary: What is ahead is that the 

world is beginning to see how fast the 

world can change, the importance of en-

ergy savings, sustainable building and 

vehicles, and extraordinary design possi-

bilities. They are seeing how smart glass 

can be and how functional it can be as 

well. It is not just something you look 

through, but something you interact with, 

something you can use to control your 

environment, that can save energy, that 

can be used to make you safer in your 

vehicle and more comfortable in your 

home. It is now possible to do the things 

people have always dreamt of with their 

windows. It is an exciting time for Re-

search Frontiers. The SPD teams at our 

licensees are expanding their efforts and 



growing in number. They see the benefits 

that the SPD business offers them. We 

collect a royalty of between 5% and 15% 

of their SPD-related revenues, so in a 

sense we are partners with our licensees 

and their success. We are all working 

hard to make sure that happens. 

 

CEOCFO: Is the investment community 

paying attention? 

Mr. Harary: It is hard to say in this en-

vironment what is going to get attention. 

Obviously, growing revenues is some-

thing that is very important to attract 

investors, but we are also very fortunate 

in that we have a very loyal and diverse 

group of shareholders who understand 

technology, understand the value of what 

SPD-Smart technology can bring to the 

world, and understand the economics. 

This is something that can be like airbags 

or anti-lock brakes, that are now standard 

on vehicles, but were premium options 

when they first came out. The potential is 

enormous because the international glass 

market is enormous. 

 

CEOCFO: Final thoughts, why should 

potential investors pick Research Fron-

tiers out of the crowd? 

Mr. Harary: Research Frontiers is a 

pure play in terms of energy efficiency, in 

terms of aesthetics and design. It is a pure 

play in the sense that when you invest in 

Research Frontiers you are really invest-

ing in an entire industry devoted to envi-

ronmental friendliness, aesthetics, and 

security, and to the many benefits that 

SPD-Smart Glass offers. However, we do 

not have the same type of risks that a 

large manufacturing company would 

have because our business model is simi-

lar to that of a biotech company. We do 

what we do best, which is the research 

and development on SPD-Smart technol-

ogy and overall market development, and 

we let our licensees do the manufactur-

ing, distribution, and marketing to their 

customers. They are the ones that are 

investing large capital investments to 

build factory lines, production processes 

and sales and distribution systems around 

our technology. They have teams of peo-

ple that in some cases dwarf the size of 

our company. When you multiply that by 

35 licensees around the world, tiny Re-

search Frontiers with eleven employees is 

really managing the efforts of hundreds 

of people around the world to ensure our 

mutual success in this industry. So it is 

quite exciting to be sitting on the top of a 

new and growing industry that has so 

many benefits for society and for busi-

nesses for many years to come. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Research Frontiers Inc. 

240 Crossways Park Drive 

Woodbury, NY 11797 

Phone: 516-364-1902 

www.SmartGlass.com 


