








at first served the needs of those whose wealth 
was not great enough to require traditional 
safekeeping services. While banks, credit 
unions, and thrifts have expanded their markets 
and offerings over the years, a significant 
percentage of the population uses mainstream 
financial services inconsistently, or not at all. 
This growing market—the underbanked, which 
many consider to be the biggest potential 
opportunity for financial institutions—is 
one of the hottest in the industry. 

More than forty years have passed since 
U.S. President Johnson declared a War on 
Poverty aimed at helping the nearly 20 percent 
of Americans living in poverty—the Great 
Society programs that, in the years 1964 to 
1973, reduced by more than 40 percent the 
percentage of Americans in poverty. Yet despite 
advances in addressing issues of housing, 
education, and employment, we see, as portraits 
of inner-city poverty that f looded the airwaves 
after Hurricanes Katrina and Rita illustrated, 
that a large number of people continue to 
struggle to make ends meet. According to the 
United States Census Bureau, 12.7 percent of 
Americans continue to live in poverty today. In 
a survey conducted by the Center for Financial 
Services Innovation, 70 percent of unbanked 
respondents indicated that income was the 
primary reason for not having a bank account. 
And yet to simply classify the underbanked as 
lower-income individuals would be a mistake. 

A recently released survey by 
CareerBuilder.com points to more than 
40 percent of employed Americans living 
paycheck to paycheck; perhaps even more 
alarming is that of those in the survey earning 
greater than $100,000, fully 19 percent 
reported living paycheck to paycheck. Among 
this group, most likely a part of today’s 
banked population, a single disruption to 
income or unplanned expense could begin 
a cycle involving withdrawal or expulsion 
from the financial services mainstream. 

In addition to these two groups, there are 
others, including immigrants, documented and 
undocumented, who do not utilize traditional 
financial services. There are also those who 
live quite comfortably and simply do not wish 
to make use of traditional credit products, 
due perhaps to a preference for carrying 
little debt or past trouble managing credit.

A study by Visa estimated that more 
than one trillion dollars in combined income 
between the unbanked, underbanked, and 
unregistered immigrants is represented in this 

population. It is of little wonder that so many 
of us are focused on innovation in this space.

Understand the Market
Key to succeeding with an underbanked 
strategy is understanding the specific dynamics 
of that market. While some institutions have 
successfully pursued a strategy of checking 
account opening followed by graduating 
consumers to traditional credit products, 
this is not the panacea for all. Consider that 
the underbanked population is as diverse 
in needs as it is in backgrounds; some of 
the most successful programs combine 
services with traditional or nontraditional 
accounts. In planning offerings for this 
market, it’s important to look at:

Fee structures: For many of the 
underbanked, it is a liquidity crunch that 
keeps them out of the banking sector. How 
does your fee structure compare to what 
a consumer would pay to cash a paycheck 
and have several money orders issued?

Lending: Do you offer options for 
microloans or payday advances based 
on anticipated direct deposit payments?

Accessibility: Are your accounts and services 
easy to use for someone who speaks little or 
no English? For someone who may not have 
excellent reading and writing skills in any 
language? Do you have staff that both speak 
requisite languages and understand the 
cultures of the customers you wish to serve?

Product offerings: Do you offer inexpensive 
and convenient remittance and money 
order services? Do you bundle in services 
attractive to this population including bill 
payment and tax preparation? Do you have 
prepaid offerings including payroll cards, 
or offer a prepaid card as an alternative 
to a traditional deposit account?

Image: Will an account applicant or account 
holder feel just as welcome in your branches 
as one of your most aff luent clients? Does 
your brand carry associations with wealth? 

Confidence: How comfortable are you 
with doing business in this market? 
Unlike what might be your traditional 
client base with rich credit histories and 
identities that are easy to verify, do you 
have tools and services that help you 
serve these consumers with ease?

Building Solutions to Succeed
Despite having all of the other pieces to 
this equation right, missing on this last 
piece can prove fatal to an underbanked 
strategy—you must not only convince the 
underbanked that you want to do business 

•

•

•

•

•

•

with them, you must be ready and confident 
to deliver on the value proposition you are 
making. At last year’s BAI Retail Delivery 
conference, the Center for Financial Services 
Innovation published a study co-authored 
with EFD that examined the behavior of 
the underbanked population in Chicago. 

Many of those who are underbanked or 
unbanked have had negative experiences with 
banking relationships in the past. Preventing 
them from reentry into the mainstream are 
either rules concerning risk that deem them 
ineligible for an account, or perceptions on 
the part of the consumer that, because they 
have had a negative experience in the past, 
institutions will not extend account privileges. 
The study with the Center (available on 
the Center’s website at www.cfsinnovation.
com), found that more than one quarter of 
the population who applied for an account 
after having had an account forcibly closed 
within the last four years, represented only a 
moderate risk using the EFD QualiFile debit 
score. These are account applicants that, 
relying on something other than a scored 
account decisioning solution, would likely be 
denied a reentry into the banking system. 

EFD customers rely on the QualiFile score 
as an integral part of their decision processes. 
Today, more than one-third of the new account 
applications processed through EFD are scored 
by QualiFile, helping financial institutions 
open more accounts across multiple industry 
segments, including the underbanked.

At the same time that financial institutions 
invest resources in EFD QualiFile and other 
solutions to cross-sell and deepen relationships 
with aff luent and mass market consumers, 
opening accounts for the underbanked is only 
part of the equation. One such example is the 
Get Checking™ program offered by many of 
EFD’s clients, a program that helps to educate 
and rehabilitate people who have had trouble 
managing their finances in the past. Products 
and services must be tailored to fit the unique 
needs of all the consumers walking into 
branches or visiting web sites. Coupled with 
an advanced risk score, demographic data can 

The history of financial services is 
one of innovation; this holds true 
when considering the needs of the 
underbanked. Savings and loan societies
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Payments Fraud
Organized, global and automated

footprint. Like any business enterprise, fraud 
has evolved from entrepreneurial and local to
organized and international. The proliferation 
of activity and increasing sophistication of 
fraud methods is driving increasingly powerful
anti-fraud technologies designed to stay one 
step ahead of the perpetrators. 

Who’s winning the war? Vault has a look 
at the evolution of the schemes and how 
businesses can invest in strategies and tools 
to help reduce exposure and financial loss. 

Perpetrators get organized
Up until 2003, the primary perpetrators of pay-
ments fraud were individual criminals, or small
groups of criminals, in scams that required inter-
action with the victim. Now organized crime is
the primary perpetrator of payments fraud. 

Crime rings exist around the world and
organized crime is moving away from drug traf-
ficking – guns for hire, and other “dangerous
activities” – and moving to relatively “safer”
online crimes. In Ghana, for example, crime rings
stopped drug trafficking, trained their staff and
began phishing schemes in early 2004 because it
was safer and reduced potential exposure. 

Fraud rings go global
Payments fraud is no longer isolated to the typical
U.S. hotspots of Miami, Los Angeles and New
York. Organized crime rings now exist worldwide
in countries and areas such as Eastern Europe,
Nigeria, and Ghana, making prosecution 
increasingly difficult. 

Theft becomes
automated 
through
technology
Over the past three
years, there has been 
a significant shift 
in payment fraud.
Fraudsters now use
technology to auto-
mate the theft, often
eliminating interaction
with the victim and
the manual process of
committing the crime.

The chart below
tracks different fraud
schemes as they have
emerged in the card-
not-present space. 

The schemes that were committed in the early
days of e-Commerce, such as job ads and reship-
ping schemes, required interaction between the 
fraudster and the victim.

Much to the chagrin of retailers, financial 
institutions and processors around the world,
fraudsters continue to innovate new solutions
to elude detection and expand their geographic

Insight

For the past two years there has been a significant increase in fraudsters
getting personal information through phishing, pharming, and data com-
promises, allowing fraudsters to automate any interaction with victims, and
– in the case of data compromises – bypassing the interaction all together. eFunds Fraud Glossary

1 Address Verification Service (AVS) or Automatic Address Verification
(AAV+) – This authentication scheme verifies the billing address provided
by the consumer during the checkout process with the billing address on
record with the issuer. AAV+ also verifies that the name on the credit card
matches the billing information of record.

2 Address normalization – Recommended standards from the U.S. Postal
Service are used to consolidate bill-to and ship-to address and zip code
data into tokens to match against negative and positive lists. 

3 Bank Identification Number (BIN) – These digits on a credit card identify
the issuing bank and country and can be used to screen for cards issued
from high-risk countries and validate address information provided by the
cardholder. 

4 Card-not-present (CNP) – For CNP transactions, the cardholder and the
card are not present at the time of the purchase. These transactions are
typically mail order/telephone order (MOTO), business-to-business and
Internet-based transactions. 

5 Card Validation Methods (CVM) – CVM codes are the 3 or 4-digit numbers
printed in the signature panel on the back of credit cards and are used for
validation during authorization. They are given different names by the
different card organizations. Visa calls this CVV2; MasterCard calls it CVC2,
and American Express and Discover calls it CID. 

6 Card Verification Values (CVV) – This is one of the Card Validation
Method codes. 

7 Chargeback – The act of taking back funds that have been paid to a
merchant for a disputed or improper credit card transaction. An issuer 
can initiate chargebacks due to processing errors or cardholder disputes.

8 Data compromise – A fraudster collects thousands of personal records in 
a single attack, usually by hacking into a bank or merchant database.

9 Fraud arsenal – This is a group of fraud prevention tools used by
merchants to block fraud.

10 Fraud spike – This is a rise in fraud over a short period of time.

11 Fraudulent chargeback rate – The proportion of chargebacks with reason
codes indicating fraud.

12 Geolocation – Geolocation identifies the country of origin of the
consumer’s IP address. This can be used to screen for international fraud,
which accounts for about 40% of fraudulent transactions.

Source: eFunds Corporation

The Evolution of Online Fraud
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CO-OP Check Imaging Pilot: Participants
• CO-OP Network: Credit union network and

service provider
• California Center Credit Union: Participating 

CO-OP member
• eFunds: Network gateway and ATM/debit

processing provider
• NCR: ATM device, check imaging and

validation module provider
• Wescorp: Items processor and check clearing

service provider

One step at a t ime…
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To effectively meet the processing demands of its
credit union membership, CO-OP Network, through 
its strategic relationship with eFunds, provides
switch facilities management, electronic payments
and shared branch software, ATM driving, debit
card processing, fraud management, and a range 
of additional data management and transaction
research services. Processing more than 1.1 billion
transactions annually from more than 2,000 member
credit unions and 24 million cardholders, CO-OP
Network gives members access to 25,000 surcharge-
free ATMs in all 50 states and 10 countries. As
partners, eFunds and CO-OP Network continue to
work together to leverage key market innovations,
bringing new solutions to the credit union market.  

Reducing the cost of 
paper check deposits
As a deposit-sharing network, any participating CO-OP
Network member credit union that takes deposits must
do so for other unions. With the increasing maturation
of ATM check imaging and conversion technologies,
CO-OP Network realized that it had a key opportunity
to help its members reduce the escalating cost of paper-
based check processing and fraud losses associated with
empty envelope deposits. 

“Every time you touch paper, you incur cost,” said
Kathy Herziger, vice president product development, 
CO-OP Network. “The current paper-based check 
processing system is fraught with manual processes 
and high costs, from transportation expenses to 
excessive paper handling to increasing fraud risk from
empty envelope deposits. With the Check 21 Act, we
have an opportunity to capitalize on advances in
check image automation at the ATM, empowering
our credit unions to reduce overall check deposit
processing costs.”

Automated check 
deposit comes of age
As Herziger points out, many credit unions are
already well positioned to leverage image exchange
and automated check processing. Many credit unions
today capture check images at the branch. With
ATM check imaging advances, there is now an
opportunity to take the envelope out of the equation,
aggregate check volume, and move toward image
capture/clearing more economically and at increased
scale. With empty envelope fraud accounting for 49

per cent of all ATM fraud, and paper check handling
costing U.S. financial institutions billions of dollars
every year, the business case for check image 
processing has come of age. 

For CO-OP Network, it’s a natural extension 
of existing deposit sharing services helping credit
unions to effectively compete, reduce costs, 
proactively manage fraud and increase operational
efficiency. While it’s keenly focused on the technology
innovations, CO-OP Network is even more attuned
to delivering new solutions at a practical pace that
gives members flexibility and choice. 

“Consumers have responded very favorably to
the check image capabilities, especially having an
image of their deposited checks printed on their
receipts,” said Herziger. “We want our members to

benefit from our ability to work with key technology
partners, like those that collaborated with us on this
pilot. We know that our membership is diverse and 
this technology won’t be a perfect fit for every location
immediately, especially when we’re talking about the
potential costs to replace existing ATM locations. But 
as our members make upgrades to their ATM channel,
check image automation adds significantly to the
replacement and upgrade business case. More than
anything, we want to enable our members to take 
the leap when and if they decide to implement image
services. However, there has been great demand from
our credit unions to begin leveraging check image
deposit capabilities as soon as we make it widely 
available. That’s tremendously encouraging. It’s not 
just the larger institutions that are looking to implement
this service. We have credit unions of all sizes asking
about its capabilities.”

The pilot project – lessons learned
The pilot project required several of the industry’s
leading participants to collaborate including the
payment provider, check processor, device manufac-
turer, and of course, a CO-OP Network member. It
all starts with a check deposited at a CO-OP net-
work credit union ATM – in this case California
Center Credit Union. 

The check deposit and imaging flow on the
next page outlines the role of each pilot participant.
While the process flowed smoothly, the pilot team
encountered a number of challenges that required
innovative thinking and close attention to the finer
points of automated check deposit. 

the promise of
Working together with multiple industry partners, eFunds and CO-OP Network, the nation’s largest credit
union EFT network and processor, have processed the first end-to-end automated check deposit for a real
CO-OP Network credit union customer. The industry-first pilot project set the stage for a broader scale

roll-out of the automated deposit processing solution for CO-OP Network members. 

CO-OP Network and eFunds del iver on

CHECK 21
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Layout, graphics, copy-setting, and overall design.

Similar to its new iteration, Insight, I worked with the client to layout content 

and images into a design that reflected an existing corporate identity.
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Angelite Brochure | product promo 

Layout design, copy-arrangement, photo-editing.

Using soft colours and evocative imagery, the task was to create a brochure 

which would convey the aesthetic effects of a new cosmetic system.

The Angelite IPL Aesthetic System

560 – 1200nm Hair removal for large body areas, plus non-

invasive, fast 525 – 1200nm and effective 

pigmented lesion removal

640 – 1200nm Hair removal for all skin types from fairest  

to darkest skin

500 – 670nm Non-invasive removal of benign pigmented  

and vascular   870 – 1400nm lesions plus  

rejuvenation of skin tone and texture

400 – 700nm Fast and effective treatment of moderate  

to mild acne

470 – 1400nm Treatment of lighter pigmented lesions of  

fair skin and spider veins

Spectrum
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Integrity 
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Commitment

We are …  pioneers in laser and light based technologies with  
over 25 years experience in the medical laser field.

We provide …  vendor independent, practical, reliable  
and cost-effective medical laser solutions.

We offer …  system integration, technical support and clinical training and  
some of the most experienced clinical educators in the country.

Our solution …  ensures seamless integration, continuous education,  
low operational costs and a profitable return on investment.
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The Angelite IPL Aesthetic System

Wavelength 400 – 1400nm

Maximum Fluence 50j/cm2

Spot Size 45.8 x 10.8mm

Sub-pulse Number 1 – 15

Pulse Interval Adjustable 5 – 50ms 

Single Pulse Width  Adjustable 10 – 90ms

Cooling System Integrated Pyro-electric Contact Cooling (PCC)

Control Centre Full Colour Interactive Touch Screen

Full Range of 
Aesthetic Treatments

Technical Specifi cations

Fast, effective permanent hair reduction 

on all skin types, including tanned skin

Photo-rejuvenation / Photo-facials. Reduces 

appearance of fi ne lines & uneven pigment

Benign epidermal pigmented lesions 

(sun damage, age spots)

Vascular treatments (spider veins, 

rosacea, broken capillaries) 

Active Acne / Acne Scarring – Speeds 

clearance and minimizes reoccurrence

•

•

•

•

•

Integrated Pyro-electric 
Contact Cooling (PCC) 
for Patient Comfort

A proprietary and unique integrated cooling system, 

PCC ensures optimal, consistent cooling, regardless of 

treatment time.  Highest levels of patient comfort and 

safety are maintained without the requirement of expen-

sive chillers, cryogen sprays or cooling gels.

Intense Pulsed Light

clinically effective,

easy, fast &
comfortable

Variable Synchronized 
Pulse Control (VPSC) 
For Clinical Effi cacy & Safety

With simultaneous control over multiple operating 

parameters, Angelite systems deliver optimal 

performance on multiple skin types.  Variable 

Synchronized Pulse Control (VSPC) selectively heats 

the target tissue while maintaining surrounding tissue 

at safe and comfortable temperature.  It aids greatly for 

treatments on darker skin types or treatments 

requiring more energy.

  hair removal
  pigmented lesions
  facial rejuvenation
  vascular,   spider veins
  mild/moderate acne
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VSPC minimzes sensation 
by allowing the skin to cool 
between pulses.

Variable 
Sychronized Pulse 

Control (VSPC)

OPTIMAL
Target Temperature

OPTIMAL
Non-Target Temperature

clients are now
requesting this new
treatment alternative 

which benefi ts the
operator & patient alike

Sophisticated, Reliable & 
Cost Effective Engineering

Highest Available Output Energy

Variable Synchronized Pulse Control (VSPC)

Integrated Pyro-electric Contact 

Hand-piece Cooling (PCC)

Two Hand-pieces Simultaneously on Stand-by

Interactive Full Colour Touch Screen Control Centre

Large Spot Size For Faster Treatments

•

•

•

•

•

•

Interactive Touch Screen 
Control for Ease of Use

The Angelite 10.4” full colour heat sensitive 

touch screen with system lock for safety, 

allows fast and easy one touch 

operation with a colour coded system 

feedback mechanism. 

The Angelite SDC Medical Grade 
Intense Pulsed Light System

Make your business more productive & profi table with 

the reliable engineering, modular design, highest 

available performance, easy of use and unparalleled 

support of the Angelite SDC.  Customize this modular 

system to your individual requirements and maintain 

your investment in a cost-effective manner.

The aesthetic market comprises millions of men and 

women of all ages with a desire for non-invasive yet 

effective procedures.  The Angelite SDC Medical Grade 

Intense Pulsed Light (IPL) is the ideal choice, delivering 

a full range of aesthetic treatments to profi tably grow 

your business. 

Experience, Integrity 
& Commitment

A pioneer in the marketing, implementation and 

ongoing support of multiple lasers and light based 

technologies, the TASC Group Corporation has over 25 

years experience in the medical laser fi eld.  Our core 

competency is providing vendor independent, practical, 

reliable and cost-effective medical laser solutions 

including system integration, technical support and 

clinical training.  With full time laser engineers from 

coast to coast and some of the most experienced 

clinical educators in the country our complete solution 

ensures seamless integration, continuous education, low 

operational costs and a profi table return on investment.

Before After Before After Before After

Unwanted Hair Reduction Photo-Rejuvenation Pigmented Lesions
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clearance and minimizes reoccurrence

•
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•

•

•
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allows fast and easy one touch 

operation with a colour coded system 

feedback mechanism. 

The Angelite SDC Medical Grade 
Intense Pulsed Light System

Make your business more productive & profi table with 

the reliable engineering, modular design, highest 

available performance, easy of use and unparalleled 

support of the Angelite SDC.  Customize this modular 

system to your individual requirements and maintain 

your investment in a cost-effective manner.

The aesthetic market comprises millions of men and 

women of all ages with a desire for non-invasive yet 

effective procedures.  The Angelite SDC Medical Grade 

Intense Pulsed Light (IPL) is the ideal choice, delivering 

a full range of aesthetic treatments to profi tably grow 

your business. 

Experience, Integrity 
& Commitment

A pioneer in the marketing, implementation and 

ongoing support of multiple lasers and light based 

technologies, the TASC Group Corporation has over 25 

years experience in the medical laser fi eld.  Our core 

competency is providing vendor independent, practical, 

reliable and cost-effective medical laser solutions 

including system integration, technical support and 

clinical training.  With full time laser engineers from 

coast to coast and some of the most experienced 

clinical educators in the country our complete solution 

ensures seamless integration, continuous education, low 
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Toronto Film Challenge | Event Posters 

Design, concept to completion.

For the Toronto Film Challenge, I wanted to create advertising pieces that 

captured an iconic quality of film-making. I decided to design a series of 

posters that would mimic popular themes from the hey-days of cinema. 
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H2 N_GEN Brochure | product promo 

Layout design, copy-arrangement, image-sourcing, graphics.

The project called for me to source imagery that would properly convey  

the client’s vision. The task was then to create a design to integrate imagery 

and text into a design that was both informative and organic.

The H2 N-GEN™  -  The Timely Answer To Today’s Problems 
Concerns about the environment are reaching an all time high, and the public is demanding that governments

throughout the world take action to address these issues. 

As the world continues to face ever-rising demands for energy, especially in developing countries, 
oil reserves are being depleted. The world recognizes that we must implement new technologies 

that will shift the world’s dependency on fossil-based fuels to a hydrogen-driven economy 
by addressing these problems now. 

The H2 N-GEN™, from Innovative Hydrogen Solutions,  is an immediate and 
cost-effective answer to these problems.

Bridging The Gap 
to a Hydrogen-Based World of Tomorrow

H2 N-GEN™ – Producing Results Today:
• Reduces Greenhouse Gas Emissions
• Reduces Fuel Consumption

Quantified, Certified, and Verified by 
3rd Party Testing

The H2 N-GEN™  -  The Timely Answer To Today’s Problems 
Concerns about the environment are reaching an all time high, and the public is demanding that governments

throughout the world take action to address these issues. 

As the world continues to face ever-rising demands for energy, especially in developing countries, 
oil reserves are being depleted. The world recognizes that we must implement new technologies 

that will shift the world’s dependency on fossil-based fuels to a hydrogen-driven economy 
by addressing these problems now. 

The H2 N-GEN™, from Innovative Hydrogen Solutions,  is an immediate and 
cost-effective answer to these problems.

Bridging The Gap 
to a Hydrogen-Based World of Tomorrow

H2 N-GEN™ – Producing Results Today:
• Reduces Greenhouse Gas Emissions
• Reduces Fuel Consumption

Quantified, Certified, and Verified by 
3rd Party Testing

The Challenge
The H2 N-GEN™ is an on-board 
module which generates hydrogen 
on-demand. This unit is an easy retrofit
to any existing internal combustion
engine or as an OEM product.

Signatory countries of the Kyoto Accord must implement measures that
will reduce their annual output of Greenhouse Gas emissions to an 
average of 6% below 1990 levels, from 2008 - 2012. This equates to
effectively reducing greenhouse gas emissions by 25% to meet Kyoto’s
targets. It is anticipated that those countries which cannot comply 
with these stricter emission standards, will be fined or required to buy
“Green Credits”.

The world economy is dependent upon the internal combustion engine.
In Europe, for example, transportation accounts for 22% of all
Greenhouse Gas (GHG) emissions while in North America, it contributes
nearly 50% of all GHGs. The reasons are simple: Engines running on 
fossil-based fuels, such as gasoline or diesel, have a combustion efficiency
of only 32-40%. This results in significant levels of unburned 
hydrocarbons being released into the atmosphere as harmful GHGs.

Currently, alternative fuels – such as biodiesel, ethanol blends, natural
gas, and propane – are not yet positioned to replace fossil-based fuels in
the short term for total mass market acceptance. 

Electric-powered vehicles will not be accepted
by the general public as an alternative,
as long as the problem of frequent
recharging is not solved.

The Hybrid vehicle, which uses a
gas-powered engine together
with an electric motor, is 
currently the leading technology
to address GHG reductions.
However, the higher costs and
longer return on investment will
prevent mass market impact in the
near future.

Hydrogen, the most abundant element on
earth, remains the choice as the “fuel of
the future”.  It is the answer, not only
in addressing environmental issues
but also in responding to the 
immediate need for a renewable
energy source. As the demand 
for oil increases internationally, 
especially with the emerging
economies of China and India, the
world will inevitably run out of oil. This
demand has led to unprecedented high prices
and the need to find new sources of energy. 

Fuel-cell technology, which uses hydrogen 
to create electricity, has been in the 
developmental stage for many years.
There is no infrastructure to safely
supply hydrogen to the mass 
market and it is still years
away to being a well-
priced alternative.

Reducing Harmful 
Greenhouse Gases to Meet 
Commitments to the Kyoto Accord IHS is committed to bringing a product to the market that

has passed the scrutiny of independent 3rd party 
testing. Results for the H2 N-GEN™ have exceeded 
all expectations: 

WARDROP

Wardrop Engineering – is an internationally 
recognized engineering consulting company that 
specializes in the Aerospace and Nuclear Industry 
sectors. On September 9, 2005 Wardrop Engineering
validated the “Proof of Concept” for the H2 N-GEN™
unit and will continue on-going product development.
Richard Scheps, Principal and Product Development
Manager stated: “At the time we first saw it, it seemed
too good to be true. But for everything we’re seeing it
seems really good. It does work.” (September 17, 2005)

CLEAN AIR TECHNOLOGIES

Clean Air Technologies is a U.S. based company 
from Buffalo, New York. They specialize in the 
manufacturing of “EPA certified” portable emissions 
measuring systems (PEMS) and emission testing 
consulting. They are facilitating ETV certification
testing as a 3rd party verification entity.  Dave Miller,
president of Clean Air recently expressed: "Based on
current testing, the IHS System appears to be 
performing effectively at reducing fuel consumption
and vehicle emissions such as NOx, CO, CO2. The
recent testing showed encouraging reductions in
emissions and increased fuel efficiency." 
(October 11, 2005)

ETV Canada

ETV Canada is the independent verification organization
which manages Canada’s Environmental Technology
Verification Program under a license agreement with
Environment Canada. ETV Canada offers a reliable
assessment process for verifying the environmental 
performance claims associated with technologies and
technological processes.

The current testing program for the unit has been 
completed under a comprehensive test plan, under
strictly supervised conditions, to ensure that the data
acquired will validate the performance claims. 
For third party verification of the claim that the 
H2 N-GEN™  reduces GHG and other emissions, ETV
Canada will contract the services of an expert third
party, Bodycote Inc. (to be confirmed), who will use ETV
Canada’s General Verification Protocol.   “I think the
anticipated test data from the H2 N-GEN™ will have a
high potential to prove significant reductions in 
greenhouse gas, NOx, CO and hydrocarbon emissions.”
said Dr. Adele Buckley, Vice President Technology and
Research, at OCETA, the parent organization of ETV
Canada Inc. (October 13, 2005)

Quantification,
Certification, Verification 

H2 N-GEN™ – Benefits
• Significant reduction of

Greenhouse Gas emissions 
(CO, CO2, NOx, HC, SO, SO2, NO, PM, 
VOC, CH4, SF6, and PFC)

• Reduced fuel consumption 
(minimum 10-20%)

• Increased horsepower and torque 
(8-10%)

• Longer engine life and reduced 
maintenance costs

• Attractive “Return on Investment” (ROI)

• Eligible for Emission Credits

The unit uses the process of electrolysis to 
separate water into hydrogen and oxygen by
applying an electric current. When hydrogen 
is introduced into the combustion chamber of
any internal combustion engine, the hydrogen
enhances the air and fuel mix leading to an
almost complete burn of the fuel. This causes a
significant decrease in the output of harmful
GHGs and a reduction in fuel consumption. 
The only modification required, to any 
existing internal combustion engine, is a small
hole in the air intake manifold, which allows for
the delivery of the hydrogen gas into the 
combustion chamber. Since the hydrogen is 
produced on demand, and only when
the engine is running, there is no
need for any on-board storage
tanks. In addition, the hydrogen
gas remains below 1% PSI 
at all times – making this 
technology absolutely safe.

How does it work?

Our Challenge:
To provide the technology that will reduce Greenhouse 
Gases and reduce fuel consumption – now.

Innovative Hydrogen Solutions has met that challenge 
with a cost-effective hydrogen generating system called 
the H2 N-GEN™

H2 N-GEN™. 
Hydrogen On-Demand
Ready for the World… 
Ready Today

J.C. Williams, 
Chief Executive Officer: 
“The challenge has always
been to find a practical way
to get the hydrogen gas into
the combustion chamber in a
safe, reliable, efficient and
cost-effective way and to
ensure that it is easy to use.
We’ve met that challenge
with a product that offers
customers a way to save
money while meeting new
emission standards”

Potential Markets for the H2 N-GEN™
• Transportation 

Heavy Goods Vehicles, Buses, SUVs, RVs, Cars and Vans
Light Weight Vehicles (motorcycles, snowmobiles, water craft)

• Locomotive

• Marine

• Mining Industry

• Stationary Electric Generating
Stations (Gen-Sets) using 
fossil fuels.

• Large Scale Warehousing Operations

The experienced team at IHS has over 70 years of
combined experience in the development
of hydrogen enhancement technology.
For the past 10 years, and 
with millions of dollars spent
on continuous research and
development involving lab,
bench, and field testing, the
management team is ready
to market the H2 N-GEN™.

With its Canadian, U.S. and
PCT patents pending and
through its innovative approach
to market through quantification,
verification and certification, it
will allow Innovative Hydrogen
Solutions to be the first company to 
capitalize on a relatively untapped industry.

Innovative Hydrogen Solutions

The Solution

Locomotives

Buses

HGVs

SUVs

Gen-Sets

H2 N-GEN™

Mining

Marine
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president of Clean Air recently expressed: "Based on
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(October 11, 2005)
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