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Chapter 1 

1 INTRODUCTION 

Nanotechnology! Oceanit, Hawaii's premier scientific engineering finn has decided 

to venture into this newfound opportunity that promises enormous potential for a myriad of 

applications in diverse fields. They are in the process of identitying a niche market for their 

prototype 3D Nanoforest, which could to be the next generation Carbon/Graphite. In this 

study, comprehensive market research and competitive business analysis was conducted to 

identity and validate the niche market. The entire research project was under the personal 

guidance of Mr. Ian Kitajima, Marketing Manager at Oceanit Inc. 

1.] Purpose of Research 

The main purpose of research is to identity a niche market for a unique 3D 

Nanoforest material using systematic market research and competitive business analysis. 

1.2 Research Objectives 

The basic objective of this research was to analyze four market segments using 

business analysis tools and recommend a new business strategy to Oceanit. 

1.3 Thesis Format 

A general literature review is given in chapter 2. Oceanit and 3D Nanoforest 

technology are discussed in chapter 3. Chapter 4 covers research methods and hypothesis. 

External and internal industry analysis is covered in chapter 5. The market research results 

are discussed in the chapter 6. Chapter 7 covers the competitive business analysis. 

References are listed in chapter 8. 
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Chapter 2 

2 UTERATURE SURVEY 

2.1 Advanced Composite Materials and Nanotechnology Indnstry 

Composites offer many advantages over conventional materials in various 

applications because of their light weight and high strength properties. They are naturally 

stronger and stiffer than metals on a density basis and their properties could be further 

enhanced by engineering their basic characteristics. Composites are lighter than steel by 

80% for the same strength and have superior stiffness-ta-weight ratios l
. Composite 

materials made from glass and carbon/graphite fibers are widely used in space, aviation, 

automobile, and recreation industries where they are fastened or rigidly bonded to metals 

such as the 6061-T6 aluminum alloy which is a very versatile material with wide-ranging 

applications from aircraft fittings to bicycle frames4 3. Advanced composites have 

comparatively superior strength and stiffness over that of conventional metals. The high 

strength-ta-weight ratio of the composites relative to other materials gives composites a 

significant edge 4• 

2.1.1 Military Applications 

Integrated Composites Inc. (Marina, CA.) was selected by the U.S. Army Aviation 

Applied Technology Directorate to design and manufacture the Light Armament Support 

Structure (LASS) for the Army's Black Hawk helicopter. It will be fabricated from all

carbon composite structural members with glass fairings replacing the existing aluminum 

structure. The weight reduction is expected to be approximately 50 percent. The Army is 
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also evaluating the use of polymer matrix composites for use on its MP Hybrid concept 

vehicles. The developmental Joint Strike Fighter will be between 25 and 30 percent 

composite by weight 

The 2004 worldwide capacity of carbon fibers was around 70 million pounds. The 

consumption of carbon fibers is expected to increase manifold in the coming years. 

Applications include armor, civilian and military aerospace, automotive, medical devices, 

commercial airplanes, sports goods etc. The high cost of adding new facilities is a barrier to 

increasing capacity. However DuPont, Honeywell, Dyneema, Toho, and Toray are all 

adding capacity in the United States in an attempt to meet the demand for organic fiber for 

military and homeland security applications. Large investments have been made in the 

production of p-aramid and polyethylene fiber to develop military products and non

military applications6
• 

2.1.2 ArmorIndustry 

Ceramic armor of monolithic form is used from personnel protection to military 

vehicle armor. Boron carbide is used in lightweight armor because of its high hardness and 

low density. The automotive industry uses CtC-SiC (Carbon/Carbon - Silicon Carbide), 

brake disks for several luxurylhigh performance cars. CtC-SiC composites are used as 

light-weight armor in automotive and aircraft applications7
• Excera Materials Group, Inc. 

(Columbus, OH), has developed a ceramic-metal composite material called ONNEX for 

use in anti-ballistic armor applications that is being currently tested in the Air Force 

research facilities. ONNEX is highly flexible and can be used in a variety of military 

applications8
• Armor Holdings is currently developing the unique liquid armor based on 
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nanotechnology that is capable of thickening on impact only. It can be used for various 

ballistics applications as it is very light and extremely flexible for operations9
• 

Chobham armor tanks were effectively used in the Gulf Wars of 1991 and 2003, 

where US led coalition forces did not suffer any tank casualties. The strength of the armor 

was mostly attributed to the high strength ceramics and composites that were used in the 

structure of the tanks 10. Morgan Keegan & Co. Inc., has forecasted the physical security 

products market to grow at more than 10% to reach $29 billion (USD) in 20 I O. Battlefield 

commanders require light, easily maneuverable and swift vehicles with no compromise on 

safety of the occupants. Para-ararnid fiber, such as Kevlar from Dupont Advanced Fiber 

Systems (Richmond, VA.) or Twaron from Teijin Twaron BV (Ambem, The Netherlands), 

are some of the famous high-performance ballistic fibers in use today. Composites offer 

valuable blast protection against the improvised explosive devices (lED) that are widely 

used by insurgents and militia in conflicts around the world". 

Saint-Gobain Ceramics Inc., is a global ceramics company that offers high strength 

ballistic capable ceramic materials for use in composite armor protection systems including 

Hexoloy® Silicon Carbide, Norbide® Boron Carbide, Alomina, Alumina Zirconia and 

others that possess superior ballistic capability to defeat high-velocity projectiles'2. 

Honeywell's Spectra Shield® family of composite armor systems are used in ballistic 

resistant vests and hard armor applications by law enforcement agencies and militaries 

globallyJ3. Composite passive armor can effectively absorb the impact energy by 

preventing the penetration and any subsequent internal damage to personnel'4. 
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2.1.3 Nanotechnology 

Commercial applications of nanotechnology are becoming common in the fields of 

materials by enhancing the properties of the basic materials. Smart textiles have been 

introduced that are capable of self-cleaning. Nano-coatings have been invented that result 

in scratch resistant paints and better surface preparations. Consumer goods and plastics 

industry have mpidly advanced due to by the introduction of nanotechnology in the field of 

plastics and packaginglS
• The German Aerospace Center has concluded that 

nanotechnology could provide great technological breakthroughs for the development of 

future space systems based on a recently conducted studyl6. 

2.1.4 Aerospace Industry 

The aerospace industry bas been greatly impacted by the development of new 

materials with excellent material properties that have significantly reduced the overall body 

weights of aerial vehicles17
• Foster-Miller has developed the UTL TM ultmsonic compaction 

technology to make components with properties equal to autoclaved parts without the need 

to really autoclave theml8. They are also capable of continuous reinforcing pre-ceramic 

polymer infusion that is useful in high-temperature structural component applications such 

as aircmft and rocket enginesl9. They also produce environmentally friendly Z-Fiber® 

products that can be used for lighter, stronger, and corrosion-resistant durable aircmfi 

components and fastenings2o
• 

Nanotechnologists are researching the suitability and applications of carbon 

nanotube composites in aerospace and aeronautical field21
• Matrix Composites, Inc. was 

awarded production contmcts for critical carbon fiber composite structures on the F22 
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Raptor program by Lockheed Martin Aeronautic? In spite of all the great advantages in 

using composites the two major limiting factors are cost and production cycle time. The 

expensive raw materials easily escalate the cost of processing as well. However the high 

costs are outdone by the exemplary performance of the composite products in the aerospace 

indllStI")? Hexcel Corporation is a highly developed structural materials company based in 

Stamford, CT that produces superior composite products that are used in commercial 

aerospace, space and defense, and industrial applications24
• 

2.1.5 High Temperature Applications 

HITCO is one of the world's largest integrated manufacturers of advanced high

temperature Carbon/Carbon composite materials that serve high temperature material 

applications like Carbon-Carbon braking systems for military aircraft, heat shields, jet 

exhaust protection, and rocket motor nozzles25. National Aeronautics and Space 

Administration (NASA) is currently focusing on the development of advanced high 

temperature materials that are extremely reliable to be used in the future space missions. 

The research and development of these advanced materials is coordinated by the Advanced 

High Temperature Engine Materials Technology Program (HITEMP)26. Hyper-Therm 

HTC is a leading developer of advanced ceramic composite materials. coatings and 

thermal-structural components that are produced by chemical vapor infiltration (CVI) and 

chemical vapor deposition (CVD) methods27
• United Composites, Inc. make two types of 

high temperature performance composites, medium and high range temperature 

composites. Carbon-Carbon composites are used brake disks of aircraft or Formula I I Indy 

race cars that can operate at temperatures even higher than 900 OC28
• 
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Goodrich EPP has developed the FyreRoc Fireproof Composite Material System to 

be used in the US Navy ships. The patented resin system will not burn or decompose when 

exposed to fire or extreme tempera~9. An advanced polyimide cover for B-IB bleed air 

ducts has been developed by composite engineer and scientists. The ducts connect the 

aircraft's engine bleed air to a heat exchanger. The application is very critical as it involves 

high temperatures and volatile fluids and a mistake could be very disastrous30
• 3MTM 

Nextel™ Ceramic Textiles and composites cater to various applications ranging from the 

aerospace to metal processing industry in general. Nextel™ Fabrics, Tapes and Sleevings 

are suitable for high temperature applications up to 2500 OF (1371 oC)31. 

2.1.6 Space Applications 

The space shuttle wing leading edge and nose cap have to be protected against 

extremely high temperatures while re-entering the earth's atmosphere. In order to sustain 

such high temperature conditions they are normally composed of a Carbon/Carbon 

composite that is protected by silicon carbide32
• Researchers in U. S. and Japan are looking 

at composites for future supersonic space vehicles. NASA Ames Research Center is 

focussing on Hffi2 and ZrB2 for hypersonic re-entry vehicles because of their high melting 

temperatures and good oxidation resistance. Ishikawajima-Harima Heavy Industries is 

developing a SiC/SiC vane for the widely used gas turbine engines. 

In 2003, the Indian scientists developed and tested the all carbon composite re-entry 

heat shield with multi directional carbon re-entry nose tip that was deployed in the missile 

systemS33
• NASA has released the debris of the fateful Columbia space shuttle for 

researchers to understand the space rated composites better. Columbia had numerous 
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composite parts made of graphite/epoxy material to withstand the re-enuy phenomenon34
• 

NASA, the Navy and the Air Force are interested in the advanced chemically inert Ultra 

High TemperatuJ'e Ceramics that have high melting points. They can resist extreme 

environments up to 2000 °c due to their oxidation resistance3s• 

2.1.7 Automotive Industry 

Polymer-based composite body panels and fal3ricated structures have found 

increased applications in the automotive industry due to their enhanced properti~6. The 

automotive sector consumes more than one third of the production of composite materials 

that find applications in fitting panels, deflectors, bumper beams and rear tailgates. They 

tend to resist corrosion, increase impact resistance, and excel in overall weight reduction37
• 

The reduction of automotive body weight is directly related to the reduced fuel 

consumption. As a result, the Aero-StaI3le Carbon Car (ASCC) program has been working 

on increasing fuel economy in a light-weight carbon fiber composites (CFC) ~8. 

Composites are light-weight and possess high flexural strength that plays a key role in 

automotive construction. The trunk floors of the new Mercedes-Benz A, B and S Class 

produced by Intier Automotive Nllher GmbH in Rastatt, Germany was fabricated using 

automotive composites39
• 

The Automotive Composite Alliance (ACA) had predicted that manufacturers are 

increasing the use of composites in the manufacturing of the trucks. A1I-composite trucks 

and cars are the future, where most of the components will be made of various 

composites40
• 3MTM Nextel™ Ceramic Textiles are used in high temperature automotive 

applications where the cockpit temperatures of the race drivers reach 115°C and the 
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ceramics act as a temperature barrier thus comforting the driver41 • 

2.1.8 Sports Goods Industry 

Falcon Sports manufactures high performance sports equipment using composite 

materials like graphite, Kevlar and fiberglass42
• Advanced Carbon Composites (ACC) 

manufactures the lightest and strongest helmets using Carbon fiber and CarbonIKevlar 

composite materials43
• The reinforcing fibers and their orientation can influence the 

characteristics of sports equipment depending on their applications44• It is possible to 

realize "tailor-made material properties" using advanced composite materials and most of 

the sports equipments in the market today are inevitably made of composite materia1s4s
• 
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Chapter 3 

3 OCEANIT AND 3D NANOFOREST 

3.1 Oceanit 

Oceanit is one of Hawaii's largest and most diversified science and engineering 

company. It was founded in 1985 by Dr. Patrick Sullivan. Oceanit has worked meticulously 

to build a reputation of innovation among a broad range of customers in the fields of 

Engineering, Aerospace, Information Technology, and Life Sciences. Oceanit was started 

in Hawaii over 20 years ago with little more than $100. Oceanit is a perennial resource for 

innovative ideas and solutions aimed at solving problems across a broad spectrum, ranging 

from space and satellites to sophisticated hea\th-care devices. 46 

Hoana Medical. Nanopoint. and Mosaic are some of Oceanit's successful spin-offs. 

Hoana Medical Inc. is a medical device company that passively collects patient vital signs 

in a bold novel method with its revolutionary PSA TM technology that has numerous 

applications in hea\thcare. 47 Nanopoint strives to lead the world in ultra-high resolution 

intra-cellular live cell imaging using their proprietary technology. 48 Mosaic designs and 

fabricates revolutionary optical systems for various applications.49 

As the next big thing in high-tech materials, nanotechnology has found its way into 

a host of health and recreational products, from golf balls, tennis racquets and bicycles to 

sunscreen and cosmetics. It is not surprising that Oceanit would recognize the potential for 

nanotechnology to transform many areas of its business. Nanotechnology is an advanced 

field of applied sciences dealing with the design, synthesis, characterization and application 
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of materials and devices on the nanoscale5o Nanotechnology is techn ically a sub-

classification of technology in collo idal science, biology, physics, chemistry and other 

scientific fields that involve the extens ion of existing sciences into the nanoscale. 

3.2 3D Nalloforest 

Ocean it plans to license the 3D Nanoforest technology fro m the Univers ity of 

Hawaii at Manoa for commercial purposes. The 3D Nanoforest technology developed by 

the Hawai i Nanotechnology Lab at the University of Hawaii at Manoa is proving to be a 

superior material in term s of better mechanical, chemical, and thermal properties. It could 

become the next generation of Kevlar®. The 3D Nanoforest had received world-wide press 

and the path-breaking research was publi shed in Nature, one of the premier sc ientific 

. I 51 Jouma s. 

(0 -

Figure I : 3D anoforest fab rication 
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3.3 Properties and Applications 

The 3D Nanoforest has unique properties that provide exceptional strength and 

hardness in the perpendicular direction to the planar uni-directional composites. Since the 

3D Nanoforest is an advanced material with excellent thermal properties, it will be a 

natural choice for use in very high temperature applications that require hardness and 

endurance. Based on the 3D Nanoforest's superior toughness in high temperature 

applications, we have analyzed four markets where demand is growing yet the competition 

has not made significant progress. 
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Chapter 4 

4 RESEARCH METHODOLOGY 

4.1 Research Questions 

• Is there a market for the 3D Nanoforest material? 

o If yes, then identify the niche target market? 

• What are the existing problems in the target market? 

• What are the existing business trends? 

• What business strategies are viable for Oceanit in the future? 

4.2 Hypothesis 

• 3D Nanoforest material has a distinct competitive edge 

• Aerospace market would be fuvorable 

• High temperature applications would be suitable 
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Chapter 5 

5 INDUSTRY ANALYSIS 

An analysis of the composites industry, specifically in the area of nanotechnology, 

has been perfonned based on the macro environment and Oceanit's internal characteristics. 

Porter's five forces model has he used to evaluate the strategy and the subsequent 

attractiveness level of the industry. VRIO analysis is used to evaluate the value chain 

parameters of Oceanit with respect to the newly developed technology. Finally, a SWOT 

analysis has been conducted and an overall strategy recommendation is made based on the 

conclusions. 

5.1 External Analysis - Porter's FIVe Forces 

5.1.1 Threat a/New Entrants 

Nanotechnology is a relatively new field with great potential and promise. It's 

similar in maturity and timing to the Internet of the 90s. Lot of new start-ups are 

mushrooming allover the world, and across all industries. Since the nano industry is in its 

nascent stages, there is a lot of un-tapped wealth to he explored and that attracts many 

investors and researchers. Hence the threat of new entrants is high. 

5.1.2 Threat a/Suppliers 

Most of the companies depend on their technological expertise, which will he their 

core competency. Suppliers do not have much control over the functioning of a new 

organization before they mature. Hence the threat level of suppliers is considered to be low. 
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5.1.3 Threat of Buyers 

Most of the products are developed with intent to cater to a specific market to 

address specific problems. Hence the buyers determine product requirements, and are 

considered to be powerful. In the case of new startups, revenue generation is dependent on 

these potential buyers. Hence they are high level threats. 

5.104 Threat of Substitutes 

Nanotechnology is an evolving field of advanced technology and there is room for 

enhancement of composite properties also. Many researchers and companies are currently 

involved in developing solutions for specific problems using their core competencies. 

Almost every major commercial organization is seriously pursuing research and 

development in nanotechnology. Companies and research organizations normally remain 

secretive during the important development phase to safeguard their intellectuaI property. 

However, many organizations could be targeting the same market for various reasons and 

hence it is a serious threat. Only the better product can survive in such a situation. 

Therefore the threat of substitutes remains high as solutions can be always improvised 

eventually. 

5.1.5 Threat of Rivalry 

Since the industry is currently new and evolving, only a few companies are well

established. Hence it would take a few more years before we see fierce competitions. 

Currently companies are focusing on carving a niche for themselves in the most lucrative 

applications. Hence the threat level is only moderate. 
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5.2 Internal Analysis 

5.2.1 VRIO Analysis 

It was found that Oceanit's intellectual property (patent) and research capabilities 

are the most distinct functions of the value chain at this stage. The VRIO analysis was 

conducted on this resource and it was found to be valuable as it was published in leading 

scientific publications like Nature. It was also found to be a rare resource as its predecessor 

technology found its way into the Guinness book of world records for the world's smallest 

brush. However it is still possible to imitate this technology and there is always room for 

scientific improvisation in the future. Still, Oceanit has heavily leveraged on this 

technology to create buzz in the tech world by conducting conferences and gaining 

publicity by actively creating awareness about the technology at various levels. Hence they 

have tried to exploit the resource to the best possible extent by networking with federal 

funding agencies, like the Department of Defense (DoD). Hence their technology is 

considered to be a temporary competitive advantage until the next big thing happens. 

5.3 SWOT Analysis 

Based on the external and internal analysis the various characteristics of the 

company are enlisted. 

5.3.1 Strengths 

• 3D Nanoforest technology (Patent) 

• Hired the co-inventor of the technology 

• Relationships with world's leading nano materials scientists 

• Idea incubator / spin off business model 
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• Known within Hawaii' s investor community 

• Expertise in winning Federal R&D funding 

5.3.2 RTeGUb1ess 

• Scaling up is difficult 

• Lack of adequate testing facilities 

5.3.3 Opportunities 

• NASA - Avert another Colwnbia disaster 

• Boeing supplier - Goodrich Corporation 

• Federal funding from DoD - SBIR programs 

• Dual use partnerships 

5.3.4 ThreaJs 

• New disruptive technologies 

• Difficult industry standards 

• Employee attrition 

17 



Chapter 6 

6 MARKET RESEARCH 

The strategic intent of the market research is to identifY a target market for the 3D 

Nanoforest material that is large, accessible, and is ready for change. Selecting a target 

market for the product rather than attempting to sell to the entire market can be more 

efficient, because a greater market share can be achieved by capturing most or all of a 

segment than by trying to capture market share with a generic approach. Moreover, it is 

already happening in the Nanotech industry with more entrepreneurs and companies 

bringing products to market. 

In order to clearly position the 3D Nanoforest material as THE material in the 

market. we narrowed our potential target markets to four, with the final choice based on a 

competitive business analysis supplemented by thorough market intelligence. 

6.1 Identification of Target Markets 

Based on a systematic market research we identified the armor, aerospace and 

defense, automotive, and sports goods markets as the potential target markets. On further 

analysis of the target markets, the most viable market and the respective niche segment(s) 

were identified for further validation. 

6.2 Target Market Analysis 

6.2.1 Armor Market 

Defensive armor protects police officers, military personnel, firemen, and industrial 

workers. The personal protective equipment industry addresses the concerns for general 

18 



worker safety, includ ing protection fro m death and disabling injuries and illnesses, as well 

as protect ion from th e explic it threats of chemica l agents and splashes, fires, and bullets52 

The armor market is further segmented into personal body armor, vehicle armor, light, 

medium, and heavy armor depend ing upon the threat intensity. The current trend is to 

produce light-weight, mass-efficient armor solutions for vehicles and personnel protect ion 

that will decrease the basic armor weight by a notable percentage. 

Adequate metal plate armor provides valuable defense aga inst kinetic energy 

penetration. Steel, aluminum or titanium armor offer low cost advantages and can resist 

multiple hits. However, the armor's heavy weight and vu lnerabi li ty to fai lure under certain 

conditions are some of the major constraints. To achieve overall performance sati sfaction 

and improving survivabili ty add-on "alternatives" are added to the armor suites5J Kev lar ® 

para-aramid fiber disp lays excel lent dimensional stability over a wide range of 

temperatures for prolonged periods. Kevlar ® fiber does not melt or support combustion 

but will start to decompose at about 800 0 F (427 0 C)54 

Figure 2: Ceramic & composite armor 
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Military vehicles and some VIP c ivilian vehicles are heavily armored to endure 

shrapnel, bullets, missiles, or she lls, protecting the personnel ins ide. The main battle tanks, 

which are the forefront of the ground forces, are designed to withstand anti-tank missiles55
. 

In addition, the terrorist events of September 11 , 200 1 and wars in Iraq and Afghani stan 

have shifted the public attention to the number of lives saved due to armor protection and 

indirectly spurred growth in this industry. However, it also has increased the public 

scrutiny over the current practices in the military and various protection standards. The US 

government is the biggest buyer of armor due to the overwhelming demand for protection 

of its soldiers56
• The advanced protective clothing, armor, respi rators and protective gloves 

market in US is worth $2.3 billion per year. It is projected to increase at an average annua l 

growth rate of7.9 % to more than $3.35 billion by 20 1057 

Figure 3: Protection aga inst ballistic threats 
Armor Holdings Inc. is the und isputed market leader in the ballistic armor market 

and it is a diversi fi ed firm catering to the needs of the military markets around the world. 

They have acquired many competitors in the armor business as a part of their growth 

strategy. Recently, the armor industry has seen tremendous growth due to the ris ing 

conflicts internat ionally and the US led wars in Iraq and Afghanistan. Most of the 

companies are approved vendors for the US army and the National Institute of Justi ce (N IJ) 
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standards are normally followed by the industry in general. The threat of rivalry is high in 

this protection industry and the power of buyers is quite high too. But the overall 

attractiveness level remains hi gh, given the high margins involved in the business. 

Moreover, high vo lume orders from the federa l governments make it is a sustainable 

business model for estab li shed firm s. 

6.2.2 Aerospace and Defense Markel 

Aerospace industry produces "aircraft, guided missiles, space vehicles, ai rcraft 

engines, propulsion units, and related parts," according to the Bureau of Labor Statistics58
. 

The industry is primarily geared toward governmental work. The Department of Defense 

and NASA are the two biggest consumers of aerospace technology and products in US59
• 

Transport a ircraft is the largest segment of the civi l (nonmilitary) aircraft industry. C ivil 

transport a ircraft are produced for transportation airlines and cargo transportation 

companies ranging from small turboprops to wide-body jets that are used to move people 

and goods around the world. 

• Il r,I.~ok 

"'~\W-Ii"1ifUN 
I i"reI ., 

• !ri.o;,w 

Figure 4: Composites in aircraft applications 
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General av iation a ircraft is another segment ranging fTom the small two-seaters 

designed for leisure use to corporate jets designed for business transport. Commercial 

aircraft also use carbon fiber fo llowing the military a ircraft industry . The Airbus A320, 

A330, A340 and A380 series of aircraft use carbon fibers in primary and secondary 

structures, taking advantage of the weight savings associated with carbon fiber materia ls. 

The aerospace industry remains the leading consumer of composite materials with 

appli cations from civilian jets to satellites60
. 

Figure 5: Composites in space applications 

The aerospace industry relies on woven glass, carbon and Kevlar® brand aram id 

fiber fabr ics for use in advanced composite products. Civ il aircraft continue to consume 

more composites, due to the material 's strength and sti ffness, to lerance of temperature 
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• 

extremes, hi gh resistance to corrosion and fatigue and the weight saving properties. 

Composites accounted for about five percent of the dry weight of the original Boeing 737. 

This fi gure has risen to almost 20 percent of the dry weight o f the new Airbus A340. The 

Federa l Government traditionally has been the aerospace industry' s biggest customer. The 

vast majority of Government contracts to purchase aerospace equipment are awarded by 

the Department of Defense61
. Goodrich Corporation is one of the reputed composite parts 

suppliers based in US. Boeing and Airbus lead the world in the civilian aircraft 

manufacturing business. Lockheed Martin rivals Boeing in the defense and aerospace 

sector. Bombardier is a Canadian firm that has invested heavily in the small and compact 

class segments of the aircrafts industry in general. 

rH GLOBAL MARKE=T FOR NrW A,RP ANtS 
WILL BE WORTH S2.6 TRILLION 

NEW AIRPLANE DELIVERIES AND MARKET VALUE, 2005-2025 

La rkr 'I; 
6% 

Deliveries by region Market value by region 

Figure 6: Dynamics of the global ai r travel industry 
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The existing manufacturers have entrenched global supply chains, so manufacturing 

of different parts in different regions of the world is seamlessly. The threat of new entrants 

into manufacturing is very low and the buyers are very powerful. The threat of rivalry is 

high and the manufacturers and suppliers work as a network as they have enough orders in 

the pipeline to sustain their business through the next decade. However there are 

opportunities in the suppliers' side of the value chain as the industry is very adaptive to 

new innovations. Hence the attractiveness level in the suppliers' network is relatively high. 

6.2.3 AuJomotive Market 

Leading automotive manufacturers are achieving significant weight and cost 

savings by using composites. Composite materials enhance performance of Formula One, 

Indy cars and high performance road cars. Composite materials gain a competitive edge 

through a combination of stiffitess, weight reduction, corrosion resistance, impact/damage 

resistance and occupant crash protection. Composite parts weigh up to 60 % less than their 

steel counterparts. The fatigue resistance is greater than with steel, and the failure would be 

gradual thus avoiding the sudden catastrophic failure of metal parts62. Composite parts can 

withstand the harshest environmental conditions and unlike metal, it is unnecessary to coat 

them with protective anti-corrosion paint63
• The applications in the rail industry have 

diversified to include components as varied as structural floor panels, energy absorbers, 

front end cabs, composite bogies and full composite interiors. Trains designed in 

composites are spacious and aesthetically pleasing64
• The market is quite broad from rail to 

road to sea. The automotive industry is crowded, complex, and global. However, there are 

opportunities in areas like brake discs and custom aftermarket body parts. 
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Figure 7: Composites in automotive industry 

Even though the automotive industry is a multi-billion industry, it is hi ghly 

Fragmented and dominated by niche players in each segment. Hence the overall attraction 

for a new entrant as a potential supplier at thi s stage is less than convinci ng. 

6.2.4 Recreation and Sports Goods Market 

Composites have replaced conventional material s such as wood and metal for the 

same reasons compos ites have penetrated many other markets. The weight-sav ings have 

been a major driver, combined with design optimization and performance improvements 

that enable sporting enthusiasts to compete at higher levels. For example, using composited 

based equipment, tennis players and golfers can hit balls faster, further, and more 

accurately. The dampin g characteristics of composites reduce injuries. but also enable the 

composite fi shing rods to bend more without osc illati ng providing the ideal combination of 

power and sensitivity. light-weight and durability. 
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Figure 8: Composites in sports industry 

Tensile strength Density Specific strength 

Carbon fiber 3.50 1.75 2.00 
Steel 1.30 7.90 0.17 

Table I: Carbon fiber vs. Steel comparison 

Figu re 9: Graphite tennis rackets 

Today' s all-carbon and carbon/titanium tennis rackets are powerful and light-

weight, with a sweet spot area over 50 % larger than with wood rackets. The carbon fiber 

also dampens vibration on impact with the ba ll to provide excellent maneuverability and 

ball control. Sports goods industry is a fa st growing multi billion dollar business but it is 
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heavily dominated by established brands. There are numerous segments and specialties. 

Thousands of variants are available for similar products in the market and hence the overall 

attractiveness level for the industry is low considering the serious risks involved for a 

potential new entrant or a new technology. 
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Chapter 7 

7 COMPElflIVE BUSINESS ANALYSIS 

7.1 Methodology 

After the identification of the potential target markets, we compared their 

characteristics based on two scenarios. The scenario analysis would indicate the impact of 

our new material in the respective markets. The competitive business analysis was 

conducted with respect to various parameters to come to a logical conclusion based on 

comparable results. The before/after analysis would clearly suggest the existing situation 

and future demand for our material if there was a suitable application. The variables used in 

the dual scenario analysis are listed in the following tables; 

7. J.l Armor Market 

Comparative variables 
Armor Market 

Before Oceanit After Oceanit 
Customer's customer Law enforcement, Military Law enforcement, Military 

Heavy, expensive, few players 
controlling market, limited Credibility (how good is it 

Problem shelf life, one function (stop compared to Kevlar), scaling 
bullets, projectiles), moisture manufacturing, long R&D time 
affects Kevlar 
Body, vehicles (light, medium, 
heavy, etc), 

Ultra light weight, Ultra safe, 
Product 

aerospace .... ceramic plates, 
Multifunctional 3D Nanomaterial. fiber reinforced plastics, 
Target medium to light vehicles GFRP, CFRP, liquid body 

armor 
Industry tradeshows. 

Our ultimate body armor is armor Promotion Armor association of America. 
Conferences 

you can't feel or see. 

Distribution 
OwnIdirect sales distribution 

Direct channel 
sYstem. Security Issues 
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IPissues 

Prices to customers High Better value 
Liquid Body Armor, Expect more ently level nano-

Competition 
DragonSkin, SpiderSilk, 

based armor companies + current ISRACAST, Armor Holdings, 
Ceradyne (ceramic plates), competition 

Human Resources 
Labor intensive. Specialization Automated. No experts required. required 

May have to manufacture 
Infrastructure Large capacity ourselves because of security 

issues 
High cost inventory. Premium 
priced industry. Federal 

Financial Government has matching Same 
program for states to purchase 
armor 

Biggest 
Product failure means death, Existing competition. Strong 
new technologies, cannot scale brands. New technologies in the threatIchallengeirisk during peak demand pipeline 

Responsiveness/Speed Must respond quickly Same 
ofdelivCfY 

DoD, military colors, cops and 
Image robbers, SWAT teams. Very Futoristic. Star Trek like 

military lookine; 

Maintenance Lots of issues 
Hopefully minimal. 
Environmentally friendly 

Cost & time savings 
Economies of scale 

Same High volume orders 

Revenue generation 
Initial purchase, product 

Same replacement 

Table 2: Armor market analysis 
7.1.2 Aerospace and Dejense Market 

Comparative variables 
Aerospace Market 

Before Oceanit After Oceanit 
Government, NASA, Air 

Customer's customer 
Force, DoD, Boeing, Airbus, 

Same Bombardier, Spirit Aero 
systems 
Graphite and glass are the Expensive. 

Problem standard for composite Interface problems. 
materials. The problem is Existing materials are proven and 
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when graphite is attached to lower cost. 
other materials. Corrosion, 
fatigue, etc. 
Landing gears, helicopter Landing gear, leading and trailing 

Product blades, tail fins, wings, skin of edges, flaps, the aircraft, nose of the aircraft 
Tradeshows (e.g., Aerospace 

Promotion 
& Defense Industry Suppliers 

Same Conference), advertising (e.g., 
Defense News), lobbying 

Distribution Direct sales and delivery As a supplier to a Boeing 

Prices to customers 
IDGH. Also high switching 

Also high. 
costs 

Competition 
Boeing, Airbus, Bombardier Goodrich and other Boeing 
Aerospace, Embraer, LM, NG suppliers 
Large workforce, strong 

Can use existing workforce by 
Human Resources unions, large number of 

suppliers/outsourcing retraining 

Infrastructure 
MRO (Maintenance Repair Requires automation to scale Overhaul) 

Financial Financing aircraft is a big Need to understand how industry 
business works. 

Biggest Accidents caused by Can we scale? Adoption rate of 
th:reat/challenge/risk composite part failures new technology? 

Responsiveness/Speed Targeted complex sales, sales How quickly are materials 

of delivery cycles are in years required by customers? Is it 
steady or sporadic? 

Image Slick, sexy, expensive Futuristic 
MRO, patching, etc .. need fast 

Maintenance SeeMRO response depending on the 
application 

Cost & time savings High High 
Revenue generation Aircraft, financing, MRO Material sales, consulting, MRO 

Table 3: Aerospace market analysis 
7.1.3 Automotive Market 

Comparative variables 
Automotive Market 

Before Oceanit After Oceanit 
Drivers, passengers, families, 

Customer's customer race drivers, high performance Same 
vehicles, motor cyclists 

Problem Mileage, safety, cost, Lightweight car but is safe, and has 
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maintenance, repairs, keeping better gas mileage. Energy 
your car looking good absorption is ? 
Steel for most parts. Bumpers, brake pads, side panels 
Aluminum, steel, plastic for 

that are made from the 3D 
Product 

many new areas of a car -
Nanoforest composite material that 

Actually, the finished products has better properties - NEW Add on 
made of steel/plastic like steel 
bumper or plastic handles etc type product 

Promote properties. 
Tradeshows. Cost, Auto Better than the best available in the 

Promotion Magazines, exceed the 
market existing industry QC/QA 

standards 
Raw materials - Supplier -
Manufacturer, Established 

Distribution vendors for each niche Same 
application/accessory of the 
vehicle 
Price motivated because of 
high competition from low Target high value vehicles used by 

Prices to customers cost countries, Manufacturers affluent customers - Promote the 
would prefer high quality at niche application 
low cost at any given time 
Manufacturers - Stiff 
competition; Vendors -

Difficult to compete with existing 
manufacturers would prefer vendors and win the confidence of 
increased rivalry among 

the manufacturers - It would take a Competition vendors to control costs of 
lot of time and effort - Testing and their end product; Hence the 
Adapting of a new substitute whole chain will be highly 
material competitive to maintain long 

term contracts 
Low skilled - high skilled -
different levels of 
specializations - Direct labor 
costs is a key cost factor - No major changes - Need some 

Human Resources Automation is the industry training to handle the new material -
trend based on lean Should be comparable to the 
manufacturing process - existing automation methods 
manufacturing jobs are 
increasingly outsourced for 
cost reduction purposes 

Infrastructure 
Well established - Huge Automated facility based on the 
facilities - can ramp up demand 
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operations to meet high 
demands 

Financial Financing is a big business. Need to understand industry 

Biggest 
Accidents caused by Can we scale? Can we bring our 
composite part failures, parts costs down? Adoption rate of new threat/challenge/risk 
recalled due to defects technology 
Huge volumes, quick and The demand would be from high-
reliable suppliers are needed to end vehicles used by safety 

Responsiveness/Speed meet JIT demands of the conscious customers who go the 
of delivery manufacturers, constant extra mile for the added benefit-

demand exists for new and Complete product testing and 
replacement parts adaptation phase first? 

Image 
Cool, trendy and state of the 

KIA can be turned to a VOLVO art - ultra modem looks 

Maintenance 
Fast response strategies based Fast response strategies based on 
on the apJllications the aonlications 

Cost & time savings High High 

Vendor Manufacturer Sales New add-cn accessory for any 

Revenue generation Replacements Maintenance vehicles, different impact grades for 

Repair various safety levels 
Sales/replacement/maintenance etc 

Table 4: Automotive market analysis 

7.1.4 Recreation and Sports Goods Market 

Comparative variables 
Sports Goods Market 

Before Oceanit After Oceanit 
Public, sportspersons, pros, 

Customer's customer clubs, teams, universities, Same, more pros 
coaches, parents 
Life cycle, high expectations, 
injuries, wear and tear, dings, One notch higher, new graphite hard to find the perfect Problem equipment, overcrowded revolution, create a new product 

product offering, consumer category with a clear positioning 

confusion 
Summer/winter sports, water, High end for Pros, Golf clubs, 

Product outdoor, accessories for rackets, sports cars, bikes, NFL 
protection gear I protection J!ear, hockey J!ear 
Advertisement using sports Test market with upcoming 

Promotion heroes, sponsors - Teams, heroes; target the right audience 
players, equipments, using the right TiJ!er 
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tournaments Woods! Michelle Wie! 
Traditional supply chain -
manufacturer - distributor - Online is not feasible as it 

Distribution wholesaler - retailer; Online requires brand recognition -
retailing is a big market for Otherwise same - out of the box 
sports goods - global suppliers promotion is the easy route 
and low cost manufacturers 

Prices to customers Broad range - Amateur to Pros High end - Pros only 
Crowded market place - Very Stiff competition from established 

Competition 
big players with wide range of Cos - Pros will not use new 
products for different untested products very easily -
sel!lllents Career is at stake! 
Traditional industry -
Automation - Designers - Innovative designers, creative 

Human Resources materials - manufacturing - marketing, nT manufacturing to 
Sales and marketing - cut costs at manufacturing level 
Logistics - Training - and focus on sales 
Customer service - Renair 

High volume manufacturing, Creates new niche product 

outsourced manufacturing, category similar to graphite 
Infrastructure Nike is mostly a design and introduction .... specialty 

manufacturing. marketing company Scalability is an issue 
Low cost manufacturing. High Premium pricing. High 
margin and high volume. manufacturing costs. Niche 

Financial Promotional costs are high. product. Need to provide high 
Sponsor pro events and margin materials to sporting good 
athletes to endorse products suppliers! manufacturers 
Bad marketing, negative press, 
sponsored athletes goes bad, 

Biggest developing new products, Product adoption, meeting 
threat/challenge/risk threat of new products, sports demand, threat of new products 

trends .... today it's golf, 
tomorrow it's? 
Industry is mature. Able to 
respond quickly. Sophisticated 

Do we have a scalable process? Responsiveness/Speed supply chain ... from 
This is a key question for many of delivery outsourcing in Asia to mass 
nano materials distribution to developed 

economies. 
Lightweight, strong, self Magical multifunctional 

Image correcting, smart materials, material ... makes you hit the ball 
less iniuries like Ti~ Woods 

Maintenance Disposable, consumables Life time guarantee? 
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High cost, time consuming 
manufacturing process, but offset 

Cost & time savings Low cost but high margin by multifunctional material 
benefits - like vibration 
dampening to reduce injuries 

Revenue generation 
Bulk material sales. Must 

Same 
teach manufacturin~ 

Table 5: Sports goods market analysis 
7.2 Market VaHdation 

Finally, we had to validate our market based on our understanding of the business 

landscape after our market research and analysis. We adopted a self-devised method of 

assigning scores based on 1-5, low-high scale based on our finding6s. This would give us a 

qualitative comparison of the market needs, market preparedness, market potential, niche 

markets, future opportunities and potential exit strategies. The framework used for the 

market validation is presented in the following table 6; 

1 = Low to 5=High Armor Aerospace Antomotive 
Sports 
Goods 

Pain level (immediate need) 4 4 2 2 

Customer Readiness! Adoption 3 3 2 1 

Clear buyer with budget 4 4 2 3 
Business potential 

4 4 3 4 (e.g., $50k X 1000 prospects) 

Underserved by competitors 3 5 2 2 

Opens access to other Segments 3 5 3 3 

Total 21 25 14 15 

AVERAGE 3.50 4.17 2.33 2.50 

Table 6: Target market validation 

7.3 Target Market Selection 

Based on our market validation tool, we determined that the aerospace market 

would be most viable option. 
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7.3.1 Niche Markel 

We also detennined that the ideal niche target segment for the 3D Nanoforest is in 

high temperature aerospace and defense market applications. The 3D Nanoforest product is 

tough, lightweight, and can operate in temperatures exceeding 1000 0 C. It has excellent 

thennal, as well as multifunctional properties. 

7.4 Opportunities and Future Business Strategy 

Based on our analysis we have identified the niche market segment There are 

various opportunities for an Oceanit spinoff based on the 3D Nanoforest as an advanced 

composite supplier to the aerospace industry as discussed here. 

7.4. I Strategyl - NASA Ames /research Center 

It is recommended to make efforts to establish a working relationship with NASA 

Ames Research Center to venture into the space craft applications. They have small 

business programs and support joint development programs with the industry. Funding is 

provided in phases. It is different from the investment from commercial investors. 

7.4.2 Strategy 2- DoD Small Business Innovation Research (SBIR) Program 

It is recommended to make efforts to establish a working relationship with the 

Deparbnent of Defense to venture into military aerospace applications. Oceanit has 

received federal funding in the past and it could leverage its leading position in Hawaii to 

pursue more opportunities. 
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7.4.3 Strategy 3- Goodrich Corporation 

It is recommended to make efforts to establish a working relationship with 

Goodrich Corporation to venture into the airline business. They are the leading advanced 

composites suppliers to the airlines industry. 

7.5 Conclusion 

Hence we conclude that the 3D Nanoforest material is best positioned as a tough 

high temperature material that bas a distinct but temporary advantage in the multi-billion 

dollar aerospace and defense markets. Oceanit could pursue the recommended three 

pronged strategy to enter the niche target market identified in this research. 
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