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ANOTATION 

The main objective of this diploma thesis is to analyse and evaluate the market potential 

in Southeastern Europe and evaluate the opportunity for Aspen Aerogels to expand in 

this region. Aspen Aerogels develops and manufactures advanced nanotechnology 

materials, known as aerogels which have unique insulation properties. This American 

company has had its sales offices in Western Europe and now sees the potential in the 

Balkan region. First part of the paper is going to be focused on the theoretical 

background which includes marketing concepts, models, and internationalization 

theories. In the second part the practical analyses are going to be examined and finally 

the overall evaluation of Balkan market potential and author‟s recommendation is going 

to be assessed. 

ANOTACE 

Táto diplomová práca je zameraná na analýzu a následné vyhodnotenie trhu 

v Juhovýchodnej Európe z hľadiska potenciálu a možnosti budúceho investovania a 

pôsobenia firmy Aspen Aerogels v tomto regióne. Firma Aspen Aerogels má vedúce 

postavenie vo vývoji a výrobe materiálov pracujúcich na báze nanotechnológie známe 

ako aerogely s unikátnymi vlastnosťami. Prvá časť diplomovej práce je zameraná na 

popis teoretickej problematiky, ktorá rieši otázky marketingu, analýzy trhu 

a internacionalizácie. V druhej časti je kladený dôraz na praktickú analýzu firmy 

a prostredia. Posledná časť je zameraná na celkové vyhodnotenie potenciálu 

Balkánskeho trhu a autorove odporúčania, či je Balkánsky trh vhodný na vstup pre 

firmu Aspen Aerogels a aká marketingová stratégia je vhodná.      

KEYWORDS 

Marketing, marketing strategy, internationalization, market entry, Balkan region, Aspen 

Aerogels, nanotechnology materials, military. 

KĽÚČOVÉ SLOVÁ 

Marketing, marketingová stratégia, internacionalizácia, vstup na trh, Balkánsky región, 

Aspen Aerogels, nanotechnológia, ozbrojené sily.  



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

3 

 

BIBLIOGRAFIC CITATION 

VASTUŠKOVÁ, V. Aspen Aerogels: Internationalization of nanotechnology-based 

insulation Materials. Brno: Vysoké učení technické v Brně, Fakulta podnikatelská, 

2010. 89 s. Vedoucí diplomové práce doc. Ing. Vladimír Chalupský, CSc., MBA. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prohlašuji, že jsem diplomovou práci vypracovala samostatně pod vedením doc. 

Ing. Vladimíra Chalupského, CSc., MBA a uvedla v seznamu literatury všechny použité 

literární a odborné zdroje. 

 

V Brně dne 17. ledna 2010                                           __________________________ 

                                 vlastnoruční podpis autora 

 

 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

5 

 

 

 

ACKNOWLEDGMENTS 

 

This work would not have been possible without the company Interbora d.o.o. and its 

chief executive officer Mr. Andrej Muzevič, MSc. who enables me to work and 

participate on the projects, particularly my master’s thesis.    

 

I would like to gratefully acknowledge the supervision of my advisor, Doc. Ing. 

Vladimír Chalupský, CSc., MBA, who has been abundantly helpful.  

 

 

 

 

 

 

 

 

 

 

 

 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

6 

 

CONTENTS 

Introduction ...................................................................................................................9 

1 Theoretical part.................................................................................................... 11 

1.1 Marketing strategy: basic concepts ................................................................ 11 

1.1.1 Societal marketing concept ..................................................................... 11 

1.1.2 Macro environment analysis ................................................................... 11 

1.1.3 Industry analysis .................................................................................... 13 

1.1.4 Internal analysis ..................................................................................... 14 

1.2 Internationalization background .................................................................... 15 

1.3 Internationalization theories .......................................................................... 16 

1.3.1 The Uppsala model ................................................................................ 16 

1.3.2 Internationalization of the firm: an incremental approach ....................... 17 

1.3.3 The Internationalization mode from an entrepreneurial perspective ........ 18 

1.4 Internationalization strategy .......................................................................... 20 

1.4.1 Analysis of international market opportunity .......................................... 20 

1.4.2 Reasons for internationalization of company .......................................... 22 

1.4.3 Market expansion strategies ................................................................... 25 

1.4.4 Entry modes and strategies ..................................................................... 27 

2 Company and product overview........................................................................... 29 

2.1 Company overview: Aspen Aerogels Inc. ...................................................... 29 

2.2 Material overview: aerogel ............................................................................ 30 

2.3 Products overview: Spaceloft™, Pyrogel®, Cryogel™ .................................. 31 

2.4 Applications .................................................................................................. 33 

2.4.1 Off shore oil, LNG, Oil sands ................................................................. 33 

2.4.2 Transportation ........................................................................................ 34 

2.4.3 Appliance ............................................................................................... 34 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

7 

 

2.4.4 Buildings and construction ..................................................................... 34 

2.4.5 Processing .............................................................................................. 35 

2.4.6 Outdoor gear and apparel ....................................................................... 35 

2.5 Applications of aerogel products in military sector ........................................ 35 

3 External analysis .................................................................................................. 39 

3.1 Overview of global market with aerogel ........................................................ 39 

3.2 PEST analysis of the South-eastern Europe ................................................... 41 

3.2.1 Political factors ...................................................................................... 43 

3.2.2 Economical factors ................................................................................. 44 

3.2.3 Social/cultural factors ............................................................................. 45 

3.2.4 Technological factors ............................................................................. 45 

3.3 Porter‟s five forces analysis ........................................................................... 45 

3.4 Military industry in South-eastern Europe ..................................................... 47 

3.4.1 Serbia ..................................................................................................... 47 

3.4.2 Republic of Bosnia and Herzegovina ...................................................... 48 

3.4.3 Albania .................................................................................................. 48 

3.4.4 Croatia ................................................................................................... 49 

3.4.5 Republic of Macedonia .......................................................................... 50 

3.4.6 Montenegro ............................................................................................ 50 

3.4.7 Slovenia ................................................................................................. 51 

3.5 Competitors ................................................................................................... 51 

3.5.1 Companies working with aerogel ........................................................... 51 

3.5.2 Competitive materials ............................................................................ 55 

3.6 Customers ..................................................................................................... 55 

4 Internal analysis ................................................................................................... 57 

4.1 Military market entry analysis: SWOT .......................................................... 57 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

8 

 

4.2 Reasons for internationalization of company ................................................. 59 

5 Internationalization strategy ................................................................................. 62 

5.1 Current state of internationalization of Aspen Aerogels ................................. 62 

5.1.1 Purchase, storage and distribution of aerogel .......................................... 63 

5.1.2 Plans for next steps................................................................................. 63 

5.1.3 Financial sources .................................................................................... 64 

5.2 Internationalization theories and Aspen Aerogels .......................................... 65 

5.2.1 Uppsala model ....................................................................................... 65 

5.2.2 Product Life Cycle Theory ..................................................................... 66 

5.2.3 The internationalization mode from an entrepreneurial perspective ........ 66 

5.3 Financial analysis .......................................................................................... 67 

5.4 Evaluation of performance and recommendations for future development ..... 70 

6 Conclusion .......................................................................................................... 72 

Sources........................................................................................................................ 74 

Abbreviations .............................................................................................................. 81 

List of appendixes ....................................................................................................... 82 

Appendixes ................................................................................................................. 83 

 

 

 

 

 

 

 

 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

9 

 

Introduction 

The insulation market has grown in the last years, the technologies have become more 

sophisticated and the quality of insulation products has risen continuously. The similar 

trend is forecasted in the future. Demand has grown and with new technologies it is 

easier to satisfy the market. One of the most growing markets using insulation materials 

are building construction. The main issue now for the companies manufactured 

insulation materials is to find out the balance between costs and quality of their products 

to be competitive. There are various products existed and different technologies and raw 

materials are used when manufacturing insulation material. Currently, the most widely 

spread and use is foamed plastic and fibreglass. Nevertheless, the new technologies 

such as nanotechnology based materials have become important. The biggest demand 

may be seen in North America and the Asia/Pacific region. The other important region 

slowly becomes Western and Eastern Europe.    

Aspen Aerogels, U.S. company, has been founded in 2001 by Mr. Kang P. Lee. The 

research & development and production are focused on advanced nanotechnology 

materials called aerogels. This material is flexible and durable with unique industrial 

insulation properties. It is possible to use its properties in various industries such as oil 

and gas, apparel, military, aerospace, building and construction or automotive industry. 

The company‟s customers are numbers of corporations that cooperate personally with 

the Aspen Aerogels. The company has the production facilities in East Providence, 

Rhode Island and Northborough, Massachusetts. The company searches for 

opportunities to expand in Europe in the near future. Considering the economic, 

political and social conditions together with favourable working force and competition 

in the South-eastern Europe the company sees the opportunity for entry in this market.  

The aim of the master‟s thesis is to make an analysis and examination of the market 

potential in South-eastern Europe in order to find out if the market is suitable for Aspen 

Aerogels expansion and to provide the recommendations based on the finding in the 

master‟s thesis.       

In the first part of the thesis are going to be defined and described basic theoretical 

concepts and theories which create the base for analysing the market opportunity in the 
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particular region. The second part is concentrated on the practical analyses of the 

potential market, conditions and opportunities which may make the market attractive 

and vice versa for Aspen Aerogels to expand here. The internationalization strategy is 

going to be evaluated. Finally, the author‟s recommendations and comments are going 

to be expressed.  

The master‟s thesis has been done with the cooperation with Slovenian company 

Interbora d.o.o., one of the leading marketing companies in Balkan region. The master‟s 

thesis has been written as the project for this company as the part of the internship in 

Slovenia. The master‟s thesis has been considered as a base for the further decision of 

Aspen Aerogels about entering the Balkan region. 
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1 Theoretical part 

Theoretical part is the starting point for further analyses and development of this master 

thesis. The first part is going to be focused on the marketing general concepts and 

explanations what are the factors influencing the companies decision. In the second part 

internationalization models and theories are going to be described. 

1.1 Marketing strategy: basic concepts 

To understand fully the environment in which company operates it is crucial to analyse 

and evaluate it. Firstly, the importance is put on macro environment where the company 

has to examine the factors which influence the company‟s environment from the 

outside. Then, industry analysis takes it place to recognize the conditions within the 

company‟s industry. The micro environment, the environment within the company, 

contents other important information. It is crucial to define strengths and weaknesses of 

the company and the opportunities and threats which influence company‟s decisions.    

1.1.1 Societal marketing concept 

The societal marketing concept (Diagram 1) explains that company should follow the 

needs, wants and interests of the target markets. The three parts of this concept, 

consumers, society and company, has to be in balance which means that company has to 

be able to satisfy consumer needs and wants, make a profit and fulfil the human welfare. 

It is essential to do it in a better way that competitors do (Kotler, 1999).  

1.1.2 Macro environment analysis 

Identifying the major forces is crucial for the company. Companies and their suppliers, 

customers, marketing intermediaries, competitors and publics all operate in one big 

macro environment. These forces are so called non-controllables which has to be 

monitored and evaluated by company (Kotler and Keller, 2009).  

Very good analysis which includes all important factors regarding to macro 

environment is PEST analysis. In Diagram 2 are illustrated demographic, economic, 

natural, technological, political and cultural factors (Kotler, 1999)    
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Diagram 1 – Three considerations underlying the societal marketing concept 

 

Source: Based on Kotler (1999) 

Diagram 2 – Forces in the company's macro environment 

 

Source: Own based on Kotler (1999) 

 

 

SOCIETAL 

MARKETING 

CONCEPT 

Society 

(human welfare) 

Company 

(profits) 

Consumers 

(want satisfaction) 

Company 

F 

d 

Political 

forces 

Demographic 

forces 

Economic 

forces 

Socio-

cultural 

forces 

 

Technological 

forces 

Geographic 

forces 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

13 

 

1.1.3 Industry analysis 

Mr. Porter (1979) identified five forces which influence the attractiveness of the market 

and industry (Diagram 3). The model is used as a very good approach to analyse the 

industry in which company operates.  

Diagram 3 – Porter’s five forces model 

 

Source: Own based on Porter (1979) 

1.1.3.1 Threat of intense segment rivalry  

The industry is unattractive for the company to enter when on the market are numerous, 

strong, aggressive competitors. Then, when the market is stable or declining, high fixed 

costs are needed or competitors have high stakes to stay in the industry on the particular 

market. The high competition is going to lead to price wars and new product 

implementation which makes competition in the industry expensive (Kotler and Keller, 

2009). 
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1.1.3.2 Threat of new entrants 

In general, the segment becomes attractive when entry barriers are high and exit barriers 

are low. In contrast, the not favourable situation is when entry barriers are low and exit 

barriers are high because of the fact that firms enter the industry in good times but it is 

difficult to exit in the bad times. This leads to overcapacity and not good atmosphere 

within the industry (Kotler and Keller, 2009).  

1.1.3.3 Threat of substitute products  

It is clear that the industry is unattractive for the company when there are existed 

substitutes for the product company produce or service that company offers. The result 

of substitutes is that there is a limit on prices and on profits. Even the bigger problem 

appears when the invention or innovation of substitutes rises faster than of the 

company‟s product or service (Kotler and Keller, 2009). 

1.1.3.4 Threat of buyer’s growing bargaining power     

 The market is unattractive when buyers have a power to decide. The power of buyers 

raises when it becomes more organized and concentrated or when the offering product 

is important part of buyer‟s costs. Moreover, the power of buyers becomes greater when 

switching costs are low. The other example is when buyers are price sensitive, 

especially, because of low profits (Kotler and Keller, 2009). 

1.1.3.5 Threat of supplier’s growing bargaining power  

The industry is unattractive when the suppliers can change conditions very easily or 

without the involvement of the supplied company. In terms of suppliers, the same case 

as in terms of buyers is that suppliers have greater power when they are concentrated or 

organized. Moreover, the unpleasant is situation when within the industry are few or no 

substitutes or when supplied product is necessary as an input for the company (Kotler 

and Keller, 2009).      

1.1.4 Internal analysis 

The overall evaluation of company‟s strengths, weaknesses, opportunities and threats is 

one of the way how to monitor the company‟s external and internal environment. The 

SWOT analysis is a very good tool how to find the company‟s position on the market 

(Kotler, 1999). The company has to look on external factors that affect its ability to earn 
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profits. It is essential to find out develop and profit from the opportunities of the market. 

Identification of internal environment helps company to take advantage of possible 

opportunities. Therefore, the company needs to evaluate its strengths and weaknesses 

(Kotler and Keller, 2009). In more specific way, SWOT analysis is valuable when the 

company looks for expanding strategy. In this case it is necessary to know what the 

characteristics of the particular project are.  

1.2 Internationalization background 

The countries‟ borders are not the same as it was in the past, at least from the business 

point of view. Thanks to the innovations in communication, technologies and 

transportation, the globalization takes its place in today world. According to Hill (2008), 

the globalization is the shift toward the more interdependent world economy. It may be 

distinguished between market globalization and production globalization. Market 

globalization refers to the fact that markets merger and create together one big 

marketplace. Production globalization means that companies take advantage of 

differences across nations in terms of production factors (Hill, 2008).   

Internationalization business has existed in the various forms thousands of years. But 

after World War II international business has started increasing and changing. The 

growth was seen especially in the form that more and more companies in one developed 

country set up their own manufacturing plant in other countries. This transfer of activity 

was done to the countries with similar characteristics, culture and overall ideology. For 

example, Americans were doing the business heavily in Western Europe. Later on, this 

traditional attitude has changed and American companies have started investing to non-

Western societies, countries with different ideologies, where the opportunities for 

foreign investments have appeared (Livingstone, 1989). One of the factors that triggered 

the rapid internationalization was the fact that geographical and cultural distance 

became smaller. This was influenced by mass production and use of jet planes, fax 

machines, global computer, world television satellite and other technical advances. The 

companies, therefore, has had a greater possibility to start doing business abroad 

(Kotler, 1999). Nowadays, international business is wide-spread over the world and 

companies looks for new opportunities in various locations. The business across borders 
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is done not only by multinational corporations but small and medium enterprises are 

present as well. The rest of the companies which run their businesses locally are 

influenced and have to fight with competitors from abroad. Overall, the world is 

changing and there is almost no company in the world which is not somehow in touch 

with internationalization.  

1.3 Internationalization theories 

When the company considers to go abroad and internationalize itself, a very good 

starting point is to look on the theories which have been developed during the last 

decades and content important information and statements based on researches and 

various studies. In the following part is going to be explained some basic models, 

theories and concepts related to internationalization. 

1.3.1 The Uppsala model  

The internationalization process model or so called the Uppsala model was developed 

by Johanson and Wiedersheim-Paul in 1975 at Uppsala University and in 1977 it was 

published by Johanson and Vahlne. The model was developed from the case studies of 

four Swedish companies operating worldwide:  

 Volvo – automobile and truck manufacturer    

 Sandvik – industrial tool manufacturer 

 Atlas Copco - compressor and industrial tool manufacturer 

 Facit - electro-mechanical office equipment manufacturer 

The Uppsala model explained the process of internationalization and how the 

companies usually behave. It was found out the companies have a tendency to follow 

the four stage model which is shown on the Diagram 4. 
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Diagram 4 – Stages of Uppsala model 

 

Source: Gustavsson (2009) 

1.3.2 Internationalization of the firm: an incremental approach 

Companies start entering foreign markets by no regular export, to export via agents, to 

establishment of overseas subsidiaries, to overseas production. The stages progress with 

growing resources commitment and accumulated market experience. Diagram 5 shows 

that the companies start firstly with export because of the low market commitments in 

the countries with low physical distance (Gustavsson, 2009). 

Diagram 5 – Internationalization of the firm: an incremental approach 

 

Source: Own based on Gustavsson (2009) and Forsgren and Johanson (1975, p. 16). 
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1.3.3 The Internationalization mode from an entrepreneurial 

perspective 

In 2000, Svante Anderson established Internationalization modes from an 

entrepreneurial perspective; he, for the first time, has analysed and explained the 

relationship between entrepreneur and internationalization process. He makes an 

explanation for how entrepreneur influence internationalization process. The 

entrepreneurs are distinguished by three types of entrepreneur: technical entrepreneur, 

marketing entrepreneur and structure entrepreneur. 

1.3.3.1 The technical entrepreneur and international pull strategy 

The technical entrepreneurs mainly focus on technology. The most important is 

products and production development. Internationalization is not the main interest but 

the new product can be known through the international network a request from abroad 

can lead to exports or licensing agreement. These international activities do not acquire 

fully owned subsidiaries and the industry structure for markets with new products is 

mainly emergent or growing. The markets are entered depends on which countries are 

making the inquiries (Diagram 6). 

Diagram 6 – The technical entrepreneur and an international pull strategy 

 

Source: Based on Svante (2000) 
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1.3.3.2 The marketing entrepreneur and an international push strategy 

The basic idea is that the marketing entrepreneur found the need on the market which is 

not fully satisfied at present time. The importance is put not only on the product itself 

but on the distribution channels and brand as well. In terms of internationalization, the 

entrepreneur is proactive and searches for new markets and opportunities. The mode of 

entry is usually establishment modes such as greenfield establishments of subsidiaries. 

Moreover, when choosing the market rather than real calculations are used personal 

preferences and feelings (Diagram 7).  

Diagram 7 – The marketing entrepreneur and an international push strategy 

 

Source: Based on Svante (2000) 

1.3.3.3 The structure entrepreneur and an international structure strategy  

This type of entrepreneur runs the business in mature industries and usually on 
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Diagram 8 – The structure entrepreneur and an international structure strategy 

 

Source: Based on Svante (2000) 
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Diagram 9 – International marketing planning model 

 

Source: Kotler (1999) 
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control the performance on the foreign market. If it is necessary the company should be 

able to react in the appropriate way and take control actions (Kotler, 1999).     
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1.4.2 Reasons for internationalization of company  

The reasons for which the company has decided to go abroad and to become 

international company are discussed in this part. Firstly, there are motives for 

internationalization which can be divided as proactive and reactive. After that it is 

important to possess internal and external triggers for internationalization and define all 

barriers and obstacles which are against internationalization. Finally, after analysing the 

company has to be able to know if it is ready for internationalization or it is better to 

exit the process (Diagram 10). 

Diagram 10 – Pre-internationalization: initiation of SME internationalization 

 

Source: Hollensen (2004) 

1.4.2.1 Internationalization motives 

Firstly, the company, when deciding whether to internationalize or not, has to consider a 

lot of ideas and approaches and the company is influenced by many factors. In general, 

there are different pressures which may be divided in push and pull (Table 1). Pull 

factors refer to proactive stimuli and the idea is that the firm behaves aggressively in 

order to find the way and take advantage of going abroad. On the other side stand 
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reactive stimuli or push factors which mean that the company is in the passive position 

when searching the opportunities abroad (Katsikeas, 1996). 

Table 1: Factors influencing internationalization 

PUSH FACTORS PULL FACTORS 

- maturity or saturation of home 

markets 

- domestic trading restrictions 

- unfavourable economic conditions 

- competitive pressures 

- rising costs 

- adverse demographic changes 

- imitation of trading styles 

- opportunity to reduce inventories 

- availability of production capacity 

- favourable currency movements  

- opportunity to increase the number 

of country markets and reduce 

market related risk 

- perceptions of growth 

opportunities abroad (niche or 

underdeveloped markets) 

- ability to easily modify products 

for export markets 

- public policy programmes for 

export promotion 

- possession of unique products 

- economies resulting from 

additional orders 

- foreign country regulations, tax 

benefits 

Source: Katsikeas (1996); Baker (2003); Hollensen (2004)  

To look closer on reactive motives, there is couple of reasons why company is pushing 

to internationalize. One of them is that the home market potential is small and the 

company when want to continue with the business has to gain the economies of scale 

and scope and therefore, to go abroad. Then, on the domestic market may appear 

various trading restrictions or the economic conditions for doing business that are not 

favourable any more. The company has to look for better conditions abroad. The other 

push factor is competitor pressures. Competitors have gained the market share on the 

domestic market because of the fact that they profit for example from the economies of 
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scale. Moreover, the fact that competitors go abroad is a good impulse for the company 

to do the same. Then, the other reasons may be favourable currency movements or 

various opportunities such as opportunity to reduce inventories or opportunity to 

increase the number of country markets and reduce market related risk.  

One of the main pull factors and the beginning of export is the desire for profit and 

growth opportunities on the foreign market. Usually the companies start exporting 

because they can export the same product without any modifications or it is relatively 

easy to modify the product and adapt it for foreign market. Then, the companies may 

take advantage of tax benefits in the foreign country where they can offer its product at 

lower costs or to make a higher profit.     

1.4.2.2 Triggers of export initiation 

In terms of triggers, the company has to take into account internal as well as external 

triggers. As internal triggers may be considered for example some specific internal 

event, perspective management or importing as inward internationalization. In the 

category of external triggers which are more common than internal, we can assumed for 

example market demand which is not satisfied on the foreign market, competing firms 

which push company to go abroad, trade associations and outside experts which the 

company may need for further development.       

1.4.2.3 Internationalization barriers 

Various barriers may appear and company has to be aware of them before entering 

foreign market. In general, here belong market risks, commercial risks and political 

risks.  

In terms of market risks, the company has to analyse the market environment and see if 

the conditions are favourable for investment. The issues related to market has been 

already described in Porter‟s Five Forces model. It may be for example very high 

competition on the market, no transparency, many substitutes of the product or service 

and very high initial investment. 

Commercial risks are another category which has to be considered. The problem may 

arise from the communication obstacles, geographical and culture distance, tariffs, 

business law and overall business conditions on the foreign market. 
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Political issues may bring many problems when the company forget to examine and 

define them. Here can be included overall political current situation in the foreign 

country considering the state sovereignty, political orientation, laws, etc.    

1.4.3 Market expansion strategies 

When the company has decided to enter the foreign markets it is essential to analyse and 

find out if it is more appropriate to focus on different countries or to concentrate on a 

limited number of markets. In the Table 2 are listed the factors favouring country 

diversification or country concentration as a very good analysis of the company‟s 

orientation in the international business. 
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Table 2: International market diversification versus market concentration  

Factors favouring  country diversification  Factors favouring  country concentration 

Company factors Company factors 

High management risk consciousness Low management risk consciousness 

Objective of growth through market 
development 

Objective of growth through market 
penetration 

Little market knowledge Ability to pick “best” markets 

Product factors Product factors 

Limited specialist uses General uses 

Low volume High volume 

Non-repeat Repeat purchase product 

Early or late in product life cycle Middle of product life cycle 

Standard product saleable in many markets Product required adaptation to diff. markets 

Market factors Market factors 

Small markets - specialized segments Large markets - high-volume  segments 

Unstable markets Stable markets 

Many similar markets Limited number of markets 

New or declining markets  Mature markets  

Low growth rate in each market High growth rate in each market 

Est. compet. have large share of key market  Key markets are divided among many compet. 

Low customer loyalty High customer loyalty 

Marketing factors Marketing factors 

Low communication cost for addit. markets High communication cost for addit. markets 

Low order-handling costs for addit. markets High order-handling costs for addit. markets 

Low physical dist. costs for addit. markets High physical dist. costs for additional markets 

Standardized commun. in many markets Comm. requires adaptation to diff. markets 

Source: Hollensen (2004) 
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1.4.4 Entry modes and strategies 

The mode of internationalization is crucial and may decide whether the business will be 

successful or not considering the different point of views. According to Holmlund and 

Kock (1998), the decision may influence the ability to gain the competitive advantage in 

the selected markets. Then, the other important strategic element is an access to 

information together with key distribution and sales networks.  

The selection of the entry mode is for the company one of the decisions that has to be 

made in order to expand. According to Hollensen (2004) there are three basic categories 

of entry modes which are influenced by company‟s involvement. In Diagram 11 are 

illustrated three modes together with the degree of company‟s involvement considering 

control, risk and flexibility.    

Diagram 11 – Modes of entry and related company’s involvement 

 

Source: Based on Hollensen (2004) 

In terms of exports modes, the company has low control over the market and its 

business abroad. Because of small investment, the company is not fully involved in the 

business abroad; therefore, to use this type of entry mode means low risk for the 

company. In this category may be put indirect or direct exports. 

 

Export modes 

Intermediate modes 

Investment modes 

100% resource externalization  

(low control, low risk, high flexibility) 

Partial resource externalization  

(shared control, risk and ownership) 

100% resource internalization  

(high control, high risk, low flexibility) 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

28 

 

The characteristics of intermediate modes are that company has some control, has to 

face to potential risk in some degree and share the ownership. In this category are 

contracted manufacturing, licensing, franchising, joint ventures and management 

contracting.  

Finally, to consider investment modes, the company usually has to make huge 

investment. Therefore, the company is fully involved and has high control of the 

business abroad but with this goes hand in hand high risk and low flexibility to exit the 

market in case of unsuccessfulness.         
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2 Company and product overview 

In this part the company‟s information is going to be introduced. It includes the general 

information about the company, its history, economic situation, company‟s products 

characteristics and its usage in various industries.     

2.1 Company overview: Aspen Aerogels Inc. 

Aspen Aerogels is privately held company, founded in 2001, and is headquartered in 

Northborough, Massachusetts but the development activities and research had begun in 

1993. The company was found by Mr. Kang P. Lee who is nowadays the chairman of 

Aspen Aerogels. The company develops and manufactures advanced nanotechnology 

materials, known as aerogels, which have unique insulation properties. The company‟s 

products are well-known in many industries. Aerogels may be used for example in the 

oil and gas, apparel, military, aerospace, building and construction or automotive 

industry. The customers of the company are among others international corporations 

such as Technip, ExxonMobil, General Electric, Boeing and 3M. The main office is 

situated in Northborough, Massachusetts in the United States. It has production facilities 

in East Providence, Rhode Island and Northborough, Massachusetts. The company also 

has sales offices in Houston, Texas; Kehl, Germany; Edmonton, Canada; and Paris, 

France. 

The company is holder of ISO 9001:2000 certificate since 2005 for both facilities in 

Northborough and East Providence. The certificate covers the area of all major 

processes including manufacturing, quality, supply chain, research and development, 

administration, sales, and marketing.    

To look on the research, key area of Aspen Aerogels, the company continually develops 

the new technologies to improve the material itself and its manufacture to meet 

customer needs and requirements. The company is focused on producing the products 

with higher performance in extreme environments for lower cost. Moreover, the 

company searches for new uses, applications and advanced fabrication.    
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2.2 Material overview: aerogel 

First of all, it is crucial to define and explain the basic facts about the material called 

aerogel. Go back to the past, aerogel was discovered by physicist Steven S. Kistler in 

1931. Later on, he found out that the gel is open structure and composed of a matrix of 

solid pore walls and a liquid fill. The important process, invented by Kistler, is that 

there is possibility to dry gel without any collapsing or shrinking it. After the invention, 

aerogel stayed forgotten for three decades. Finally, the serious interest came in 1980s, 

when the potential of the material was started being seen and further developed (Kahn, 

1991). 

Next, aerogel is an insulation material based on nanotechnology and characteristics of 

aerogel in the form that it is used today cannot be ignored. For better understanding 

what aerogel is and what are its properties useful for it is important to explain the term 

nanotechnology. Conceptually, nanotechnology is a new approach which looks and 

examines the materials from the „nano‟ point of view. To say it in other words, 

nanotechnology refers to science and technology at the nanoscale of atoms and 

molecules. Nanotechnology offers possible solutions to actual problems considering 

smaller, lighter, faster and better working materials, components and systems (European 

Commission, 2004).  

The structure of aerogel is very specific (Appendix 1). Aerogels consist of more than 96 

percent air and the remaining four percent is in most cases a wispy matrix of silica 

(Kahn, 1991). Other types of aerogels may be based on alumina, chromia, tin oxide and 

carbon aerogels which were first developed in the late 1980s (Pekala, 1989). The type 

of aerogels is chosen considering the requirements for what purpose it is being used and 

product cost (Sahlman and Pirmohamed, 2002). Aerogels are one of the lightest weight 

solids with remarkable and unique properties such as very low thermal conductivity, 

high temperature resistance, good mechanical properties, sound proofing and high 

impact energy absorption capabilities (Appendix 2).  

According to Blair and Satterwhite (Knowles, 2007), aerogel is environmentally safe 

product. The whole manufacturing process is clean and moreover, during the use 

aerogel is energy efficiency and at the end of the use it may be recycled. Aerogel does 
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not need any special handling or disposal. To take into account the fact that aerogel is 

used as insulation material it may be assumed that embodied energy and associated CO2 

are very low.  

2.3 Products overview: Spaceloft™, Pyrogel®, Cryogel™ 

Aspen relies on a supercritical drying process, which it has scaled up to commercial 

production. The company makes catalyzed silica salt from silicate and combines it with 

a fibrous, nonwoven material for insulation. “Infiltrating the nonwoven with a catalyzed 

silica salt produces a gel,” says Gould, R&D director at Aspen Aerogels. Subsequent 

process steps toughen the silica and make it durable. The solvent is then removed in the 

drying process, and a final step purges excess moisture and volatiles (Toensmeier, 

2008). 

Aspen Aerogels produces insulation products and the basic ones are Spaceloft™ 

produced for and used especially in building and construction industry and then 

Pyrogel® and Cryogel™ which are used mainly as an industrial insulation because of 

their specific properties.  

To look closer on the products, each of them has unique features related to various 

properties such as thickness, thermal conductivity, density, etc. One of the most 

important factors is U-value which is a measure of thermal conductivity and differs 

across the materials. Then, it is R-value which is a measure of thermal resistance. In 

Graph 1 is showed that when following the same thermal resistance R1 the thickness of 

the material is lower in case of Aspen Aerogels materials.  
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Graph 1: Thickness comparison of various materials at same R1 value 

 

Source: Aerogel d.o.o (2007) 

Cryogel™ is flexible aerogel blanket insulation with an integral vapor barrier. This 

product is designed for moderate to cryogenic temperatures (Appendix 3). It is 

engineered to deliver maximum thermal protection with minimal weight and thickness 

and zero water vapor permeability. It can be used in cryogenic industry, cold chain, 

liquid natural gas (LNG) transport, pharmaceutical industry, manufactured gas 

management, equipment, logistics in cold rooms, cryogenic piping. (Aspen Aerogels, 

Inc., 2006b) 

Pyrogel® is flexible insulation product and it is used for high temperature applications 

(Appendix 3). There exist two kinds of this product. First, Pyrogel XT is used for a wide 

range of industrial applications including refineries, petrochemical, and gas processing. 

Second, Pyrogel XTF is similar to Pyrogel XT in composition but Pyrogel XTF has 

been specially formulated to provide exceptional protection against fire and therefore 

may be used in petrochemical, refinery, and power generation, transport, military, 

aircraft, space and defence applications, fire barriers, water craft and equipment, 

welding covers, mean and high pressure steam pipes. (Aspen Aerogels, Inc., 2006b). 
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Spaceloft™ is a flexible, nanoporous aerogel blanket insulation that reduces energy loss 

while conserving interior space in residential and commercial building applications. 

Spaceloft insulation provides greater energy efficiency in walls, floors, roofs, framing, 

and windows. Moreover, the Spaceloft properties may be used perfectly in apparel, 

footwear, outdoor gear, water craft, submarine pipelines, hot pipes, low pressure steam 

pipes. (Aspen Aerogels, Inc., 2006c). 

2.4 Applications 

Aspen Aerogels‟ insulation has unique properties and it can be used in various specific 

industries such as building and construction, off shore oil, military as well as in 

commercial areas, for example appliance or outdoor gear and apparel. The aerogels 

insulation, as mentioned before, offers very good thermal properties together with 

lightness and thickness.  

The main point when explaining the characteristics and benefits of the aerogel in 

general is that the advantages of material are closely connected with economic and 

environmental aspects. It is undoubtedly true that producing and using aerogels is more 

energy efficient than other insulation materials. Therefore, the material is environmental 

and financial friendly. Moreover, in majority of cases the installing and operating costs 

are lower because of using aerogel insulation (Aspen Aerogels, Inc., 2006d).     

2.4.1 Off shore oil, LNG, Oil sands 

Aspen Aerogels is actively involved in increasing the efficiency of offshore pipe-in-pipe 

systems in the world. The company offers the insulation which has 2–8 times better 

thermal conductivity than other insulation materials. With Aspen Aerogels insulation 

goes hand in hand lower cost of steel as well as installation cost because of the fact that 

outer pipe size is smaller. 

LNG is the fastest growing hydrocarbon based fuel in the world. When it comes for 

insulation in this field, the same benefits may be mentioned as in off shore oil systems.  

Oil sands have been recently considered to be part of the world's oil reserves especially 

in Canada. Aspen Aerogels provides energy-conserving insulation products for process 
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pipes, tanks and vessels, and other equipment. The benefits are based on the same 

principle which was mentioned above.  

2.4.2 Transportation 

The very good insulation is important in the vehicles and trucks as well. The main 

application areas where Aspen Aerogels insulation is an advantage are battery housings, 

firewalls, hot spot management and under hood liners. When used in battery housing, 

the better insulation may help to extend battery life. Then, Aspen Aerogels insulation is 

useful in various firewall applications where the temperature control, fire resistance and 

acoustics are needed. 

The other area what the Aspen Aerogels insulation is designed for are thermal bandages 

or patches to control local hotspots in the engine compartment. When Aspen Aerogels 

materials are combined with the other materials, the final product may offer thermal 

insulation which would be able to manage top side touch temperatures. 

2.4.3 Appliance 

The insulation provides by Aspen Aerogels, has its place in appliance applications. The 

unique properties of aerogel may be useful in the various areas for example in the 

freezers or ovens. Aspen Aerogels provides ultra thin aerogel blankets with low thermal 

conductivity which offers to the designers the insulation that has tighter and smaller 

profile.     

2.4.4 Buildings and construction 

In the buildings and construction industry is used insulation material called Spaceloft™ 

which was developed by Aspen Aerogels. The basic characteristics of the material were 

mentioned above. The main benefits of using Spaceloft™ in this industry is its low 

thermal conductivity, very good fire performance, hydrophobic performance together 

with the ability to breath and very good acoustic properties. This insulation may be used 

in exterior or interior walls, floor, roof and for framing.  



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

35 

 

2.4.5 Processing  

In the processing area Aspen Aerogels offers advanced solutions related to excellent 

thermal performance together with flexible blanket form. The components in which 

Aspen Aerogels insulation may be used and provide advantages are primarily piping, 

tanks, vessels, heat tracing and heat exchangers. The benefits are more or less the same 

as in other areas where Aspen Aerogels insulation may be used.  

2.4.6 Outdoor gear and apparel 

Aspen Aerogels insulation has its advantages in outdoor gear and footwear as well. 

Aspen Aerogels insulation can be found in boots, jackets or sleeping pads. Besides the 

high thermal performance as a key feature, it offers minimum weight and thickness, 

water tightness with vapor transmission, compression-resistance and durability in 

normal wash or dry cycle.  

2.5 Applications of aerogel products in military sector 

Because of the fact that this master‟s thesis is focused mainly on military applications it 

is crucial to explain the usage of Aspen Aerogels products in this area together with 

characteristics which make the company‟s product high-quality.  

Aspen Aerogels products may be used in various military and aerospace applications 

such as helicopters, ground vehicles, ships, personnel shelters and uniforms. The 

company also cooperates with NASA and provides insulation with very high thermal 

insulation, fire protection and infra red suppression (IR suppression). The unique 

properties insulation material offers in the aircraft applications as well. For instance, 

very good thermal and acoustic performance with using lightweight thermal insulation 

in exhaust and ducting applications (Graph 2).  
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Graph 2: Thermal conductivity comparison of various materials 

 

Source: Own based on Aerogel d.o.o (2007). 

One of the most important usages of aerogel material is for military tents. Therefore, the 

emphasis is put on military personal shelves and their properties when using aerogel. 

The composition of the laminate made by Aspen Aerogels is illustrated on Diagram 12. 

It may be seen that besides the aerogel material itself, laminate contents other layers 

which help to make the product more valuable.  

Diagram 12 – Composition of laminate 

 

Source: Own based on Aerogel d.o.o (2007). 
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The measurements made by Aerogel (2007) shows that the tents made from Aspen 

Aerogels aerogel material have better properties than tents made from other materials. 

For example the energy consumption for aerogel tent is much lower when it goes for 

heating the tent. When it goes for keeping the hot temperature inside the tent aerogel 

tent has better performance as well (Graph 3).     

Graph 3: Consumption of energy 

 

Source: Own based on Aerogel d.o.o (2007). 

In terms of variations in temperature which is inside the tent during the tent, it may be 

assumed that aerogel tents are the most stable. The aerogel tents are able to keep 

relatively high temperature in the night (Graph 4). 

Finally, to look on the speed of warming (Graph 5) it is visible that aerogel tent‟s speed 
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Graph 4: Temperatures during day 

 

Source: Own based on Aerogel d.o.o (2007). 

Graph 5: Speed of warming 

 

Source: Own based on Aerogel d.o.o (2007). 
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3 External analysis 

To analyse the external environment where the business is going to be performed is first 

and very important step. The introduction in part of external analysis is going to be 

overview of global aerogel market. Then, the identification of the macroeconomic 

factors of the states in the South Eastern Europe is going to be held. For this purpose it 

is going to be used PEST analysis as an appropriate tool, where the political, 

economical, socio-cultural and technological factors are going to be determined. 

Furthermore, it is crucial to look closer on the industry in which the company is going 

to do the business. The other areas which have to be analysed and understood are the 

competition within the industry and finally the customers, its characteristics and 

behaviour. 

3.1 Overview of global market with aerogel 

The global market for aerogels has increased rapidly in the last few years. According to 

survey, in 2004 sales of aerogel were USD 24.8 million and grew to USD 35.7 million 

in 2005. The number for 2006 was estimated to be USD 62.2 million. The weight has 

been increasing together with sales. In 2004 were produced 253 metric tons of aerogels 

on the global market and in 2005 it was 392 metric tons which is around 55% increase 

in comparison with 2004. The production of aerogels is estimated to be 706 metric tons 

by the end of 2006. 

The production growth has been driven mainly by starting using the material in the 

building industry and pipeline insulation where the thermal insulation properties of 

aerogels are significant. The other important sectors and industries are sensors, 

instrumentation and pharmaceutical. 

The aerogel manufacturers try to satisfy customers need and new requirements. The 

trend is nowadays to reduce costs and develop new types of aerogels which can help 

aerogels to cooperate with other markets such as textiles, fuel cells, and catalysts. As a 

result, the aerogel production and consumption will grow in following years and it is 

estimated that the overall consumption may be around 12,500 tons in 2011 (Gagliardi, 

2006). 
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To look on the latest data (see Graph 6 and Graph 7), in 2008 the aerogels global market 

was worth USD 82.9 million. The prediction is that in 2013 it should be around USD 

646.3 million, for a compound annual growth rate (CAGR) of 50.8%. In terms of 

weight, the aerogels production was 1011 metric tons in 2008 (Electronics.ca Research 

Network, 2009). 

Graph 6: Global market for aerogel (sales value) 

 

Source: Own study based on Gagliardi (2006) and Electronics.ca Research Network 

(2009). 
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Graph 7: The global market for aerogel (volume) 

 

Source: Own study based on Gagliardi (2006) and Electronics.ca Research Network 

(2009). 
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social situation mainly through structural reforms and restructuring the whole system 

(Table 3). 
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Table 3: PEST analysis of South-eastern Europe 

POLITICAL FACTORS ECONOMICAL FACTORS 

 Slovenia as a member state of the European 

Union – no tariffs and special regulations  

 Non-member states (Albania, Bosnia and 

Herzegovina, Croatia, Macedonia, 

Montenegro, Serbia) 

 Slovenia (from 2004), Croatia and Albania 

(from 2009) members of the North Atlantic 

Treaty Organization (North Atlantic Treaty 

Organization, 2009) 

 Membership in international organization The 

Southeast European Cooperative Initiative – 

Regional center for combating transborder 

crime (SECI Center, 2008)  

 Stabilization and Association Process; 

potential candidate countries: Albania, 

Bosnia and Herzegovina, Montenegro, 

Serbia; candidate countries: Croatia, 

Macedonia (European Commision, 2009) 

 Remaining danger of terrorism (Woehrel, 

2008) 

 In some degree the presence of security risks 

and instability in the majority of countries in 

the region (Fluri et al, 2005)  

 Relatively low Global Peace Index in the 

region except Slovenia (Appendix 4)  

 Membership (except Slovenia) in The 

Central European Free Trade 

Agreement - trade agreement between 

Non-EU countries (Regional 

Cooperation Council, 2008) 

 Growing activity in foreign trading 

within the region and EU; mid-range 

and small-range between transition 

economies (except Slovenia) 

(Appendix 5)  

 Growing number of inward FDI in the 

region (UNCTAD, 2007), remaining 

huge potential of inward FDI 

(Demekas et al, 2005) 

 Decreasing government expenditure on 

defence in majority of countries of 

South-eastern Europe (Appendix 7) 

 GDP real growth rate in 2008 in the 

region around 5% (Central Intelligence 

Agency, 2009) 

 Exchange rate risks 

SOCIAL/CULTURAL FACTORS TECHNOLOGICAL FACTORS 

 Growing importance of sophisticated military 

technology, gear and equipment  

 General threat of war between countries in 

the region, the key role of security reform 

(Fluri et al, 2005)   

 Increasing importance of national and global 

security, keeping people safe 

 New technologies in military forces 

 Military R&D and importance of 

innovation (Zervos and Swann, 2009) 

 Trend to put emphasis on quality not 

quantity any more  

Source: Own analysis. 
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3.2.1 Political factors 

The first very important information from the political and economical spheres is the 

fact that all countries, except Slovenia, are not members of the European Union. This 

fact indicates that doing the business in these countries may be different and difficult 

from doing it in the member countries. The other point is the fact that these countries do 

not have a membership which lead to the conclusion that their political status is not as 

developed and trustful as it is expected. Slovenia as the most developed country from 

this region has had very well-performed government, the state legislation on a high 

level and well-organized reforms in comparison with the rest of the countries in the 

region.  

Nevertheless, there is the “Stabilisation and Association Process” which is the European 

Union's policy towards the Western Balkans, established with the aim of European 

integration. The main aims are the stabilizing the countries and encouraging their swift 

transition to a market economy, promoting regional cooperation and eventual 

membership of the EU. The potential candidate countries are Albania, Bosnia and 

Herzegovina, Montenegro and Serbia. The candidate countries are Croatia and 

Macedonia (European Commision, 2009). 

The other crucial fact is that Slovenia, Croatia and Albania have become the members 

of the “North Atlantic Treaty Organization” (NATO), the military alliance of 

democratic states in Europe and North America. These three countries are part of the 

alliance and as a single country play an important role in the world security cooperation. 

On the other side, The NATO supports the defence and security sector reform in the 

member countries (North Atlantic Treaty Organization, 2009). 

Considering the historical facts and events, the majority of South-eastern countries were 

presented in military conflicts in the region and the present situation is not on the level 

it should be. Moreover, there still remains the danger of terrorism and various types of 

crime (Woehrel, 2008). Nevertheless, the countries of South-eastern Europe are 

members of “The Southeast European Cooperative Initiative” which was formed to 

avoid transborder violence and crime in the region (SECI Center, 2008). The other point 

in case of security is Global Peace Index made by Vision of Humanity (2008) shows 
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that the overall peace in the countries is relatively high. Nevertheless, the rank of all 

South-eastern countries, except Slovenia, between all 140 countries in the world is 

around 70. To take the most relevant data connecting with military sector (Appendix 4), 

it is seen that Slovenian results are the most favourable. In contrast, the not good 

situation is in Serbia where is the military expenditure as a percentage of GDP the 

highest in the region as well as number of Number of armed services personnel per 

100,000 people. These numbers indicates that military sector is important for Serbian 

government because of the potential appearance of military conflicts. 

3.2.2 Economical factors 

As mentioned above, the fact that Slovenia is a member of the European Union (EU) 

brings to the country a lot of advantages considering all areas. The rest of the countries 

are members of “The Central European Free Trade Agreement” which helps them to 

trade together (Regional Cooperation Council, 2008). When looking on foreign trading 

of these countries, there is seen growing trend (Appendix 5) and in comparison with 

other transition economies it may be assumed that the trade flow is in the middle-range. 

In case of Albania and Serbia it is under 100%. To put together the trade flows, GDP 

real growth rate in 2008 which was 5% in average in the region (Central Intelligence 

Agency, 2009) and growing number of inward FDI (UNCTAD, 2007), it may indicated 

that the majority of countries in the region has bigger potential in the trading flows that 

is the actual state.  

In terms of government expenditure on defence, in South-eastern European countries 

the decreasing trend is performed (Appendix 7). Nevertheless, these countries need to 

modernize and restructure the whole defence system in cooperation with the NATO or 

other supporting organizations.   

The other fact which is important to mention is that the countries in the region, except 

Slovenia, do not have EURO currency, which may brought different exchange rate risks 

when trading with these countries. 
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3.2.3 Social/cultural factors 

In terms of security, public, in general, wants to feel protected and to live in the secure 

country. Therefore, it is crucial for each country to have a proper defence system and be 

able to protect the inhabitants in potential military conflict. Nowadays, to have a good 

working armies means to be “strong and competitive” in this area. Moreover, for a 

country it may be helpful to send its missions abroad when calls from the EU and 

NATO come. Naturally, in the majority of countries public opinion does not support 

sending police or military missions abroad because of the fear and misunderstanding. 

There still exists the threat of war between countries in the region. This is the other 

reason why the security reform is crucial to be done. 

3.2.4 Technological factors 

It is undoubtedly true that there is a progress of innovation in this sector (Zervos and 

Swann, 2009). Especially the countries with huge influence in the world are leaders and 

the biggest innovators which spend millions of dollars on military R&D. Aspen 

Aerogels products and its applications for military sector have been innovative solutions 

how to improve and strengthen the military technologies.  

The trend in recent years in the countries of the Balkan region is to form the 

professional army and focus on using the high-quality technologies rather than to have 

huge poor equipped personnel without effective defence management. In year 2009 in 

all South-eastern countries the professional army has been worked, except Serbia. 

3.3 Porter’s five forces analysis 

To understand the environment where the company operates it is crucial to define and 

analyse five factors which significantly influence the business. The effective tool is the 

Porter‟s five forces analysis (1979) which is going to be examined. 

Firstly, the bargaining power of buyers is one of the five forces influenced the business 

operation on the market. In case of chemical industry together with manufacturing 

aerogel products, there are two sides. On the one side, the buyer power is weakened by 

the range of end-markets served, as market players have plenty of potential customers. 
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However, buyer power is strengthened by the fact that aerogels do not differ from 

similar materials in their basis. Therefore, buyers can have the same material from 

several market players and it may be assumed that buyers are price sensitive in some 

stage. Moreover, on the market various insulation materials are present so there are 

relatively lot choices of material. Overall, power of buyers is moderate.    

Secondly, the bargaining power of suppliers declines because of the fact that several 

suppliers of raw materials, necessary for manufacturing aerogel, operates on the market. 

What is more, the quality of material remains in majority of cases the same because of 

the simplicity of material. There is low distinguish between suppliers. Finally, the 

power of supplier is relatively low in this industry. 

Next, the threat of new entrants is relatively weak because the entry to the market 

requires large amounts of capital to set up high volume production plants. Small-scale 

entry is unlikely to be successful. The potential entrant needs high-qualified personnel, 

knowledge and capital which leads to conclusion that threat of new entrants is 

moderate.  

In terms of threat of substitutes, it is rather weak because the buyers generally need 

products of a particular chemical composition. On the other side, the insulation 

properties have at present time several materials and fibres. Nevertheless, there is a 

difference in price and properties among the materials and therefore the buyer makes 

the decision considering all the aspects. After all, it may be assessed that threat of 

substitutes is moderate. 

The last but not least force is rivalry among the competitors which  is in this case 

relatively strong when taking into account the number of competitors with same or 

similar insulation materials. Some of them are large global corporations which may 

employ the economies of scale which give them low cost advantage. Furthermore, 

aerogels are more or less based on the same principle and there is usually the small 

difference between them. The rivalry among competitors may be assessed as relatively 

strong. 
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3.4 Military industry in South-eastern Europe 

The industry and evaluation of its potential is the key factor which has to be analysed. 

The region of South-eastern European countries is very big and heterogeneous and that 

is why the following part is going to be divided. 

3.4.1 Serbia 

The Serbian Armed Forces as one of the most important military forces from the region 

related to strategic position and size are the single unified defence force of the Republic 

of Serbia comprising of the Ground Force, Navy and Air Force. The budget for military 

in Serbia grows every year and in 2009 the expenditures makes 2.1% of GDP of the 

country. The Serbian military is currently in process of modernization. Active armed 

forces numbered approximately 74,500 in 2002, supported by some 400,000 reservists 

(Encyclopedia of the Nations, 2009). 

In terms of land forces, Serbia has a various military vehicles and equipment included 

tanks, artilleries, armoured vehicles, anti tank weapons, air defence and infantry 

weapons. The number of all vehicles is growing from year to year. At present time, the 

Serbian military has together around 280 tanks, 600 infantry fighting vehicles, 650 

artilleries and 2,200 mortars. Moreover, the Serbian Land Forces contributes with four 

Special Forces battalions of the Military of Serbia from which the main unit is Special 

Brigade.  

The other unit of the Serbian Armed Forces is the Serbian Air Force and Air Defense. 

The Air Force fleet consists of many Russian aircraft and many aircraft made in the 

former Yugoslavia. The Air Force has at disposal airplanes, helicopters, missile systems 

and radars. There are around 52 airplanes in current operation which are intended for 

transport and fight and other 38 used for training. The number of all aircrafts is much 

higher but many of them need to be modernized and overhauled. The other important 

units are helicopters which the Air Force has today around 61 Gazelle Helicopters and 5 

currently operational Mi-8 transport helicopters.  

The River Flotilla is the last unit of the Serbian Armed Forces. This specific unit was 

primarily created to protect interests of the country on the inner rivers which are long 
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1626 km. The River Flotilla has 2 assault loading boats, 6 mine hunters and 1 command 

ship RPB-30 (Serbian Armed Forces, 2008). 

3.4.2 Republic of Bosnia and Herzegovina 

Bosnia and Herzegovina Armed Forces is the official military force of Bosnia and 

Herzegovina which compounds of Army of Bosnia and Herzegovina and Air and Air 

Defence Forces of Bosnia and Herzegovina. The government expenditure on military as 

a percent of GDP was in 2005 4.5% which is relatively high number (Central 

Intelligence Agency, 2009). The size of the professional armed forces of Bosnia and 

Herzegovina has reduced in 2006 to around 10,000, supported by a new active reserve 

of no more than 5,000 (Jane's Information Group, 2008). 

In terms of Ground Forces, Bosnia and Herzegovina army has various types of military 

vehicles and equipment. The number of all vehicles is compounded mainly of around 

135 tanks, 500 fighting vehicles and 190 artilleries. Bosnia and Herzegovina has also 

aircraft forces where belongs helicopters and airplanes. The total number of helicopters 

in 2007 was around 11 (Appendix 6).    

3.4.3 Albania 

The Albanian Armed Forces is made up of the General Staff Headquarters, the Albanian 

Joint Forces Command, the Albanian Support Command and the Albanian Training and 

Doctrine Command. By 2010 Albanian government expects to have new reformed 

military which will be in compliance with NATO standards and membership 

requirements. Albania will no longer have compulsory military service in Albania 

(Koci, 2008). . The government expenditure on military as a percent of GDP was in 

2006 1.6% which is relatively high number (Appendix 7). Army personnel in Albania in 

2002 have been around 20,000 (Encyclopedia of the Nations, 2009).  

To look on the numbers of aircraft, it may be estimated that in 2007 has Albanian 

military around 10 aircraft and 20 helicopters (Appendix 6). In terms of military 

vehicles, Albania in year 2005 had around 370 tanks, 120 personnel carriers and 270 

towed artilleries (CSEES, 2005). 
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3.4.4 Croatia 

The official name of Croatian military is Armed Forces of the Republic of Croatia and 

has three branches, Croatian Army, Croatian Navy, Croatian Air Force and Defense. To 

look on government budget for military purposes it is assumed that it rises constantly. In 

2006 the military expenditures were 1.6% of GDP (Appendix 7). In 2002 the 

approximate number of active armed forces was 51,000 with 140,000 reserves. The 

army was estimated at 45,000. The air force had 3,000 members, and the navy had 

3,000 sailors (Encyclopedia of the Nations, 2009). 

The Croatian Parliament has adopted the Croatian Armed Forces Long Term 

Development Plan for years 2006-2015 prepared by Ministry of Defense to modernize 

and improve defence system in the country including military equipment, vehicles, 

defence management, training and other. It is estimated that defence budgets for 

following years will grow continuously. The portion of the defence budget in the GDP 

has been established at 1.75% of the GDP for 2007 (Ministry of Defense of Republic of 

Croatia, 2006). 

The Croatian Army‟s equipment is diversified and it is going to be modernized and 

extended. The number of tanks is estimated to be around 300, infantry fighting vehicles 

around 100,  the number of armoured fighting vehicles is together around 16 and the 

total amount of artilleries is around 960 (CSEES, 2005). 

In terms of the Croatian Navy weaponry, it includes ships, boats, submarines, radars and 

guns. In 2005 the Croatian Navy have had 3 rocket armed ships, 4 patrol ships, 1 trainer 

ship, 21 auxiliary ships, 1 submarine, 1 mine-hunter, 3 mobile coastal launcher, 21 

coastal guns and 14 coastal radars (Ministry of Defense of Republic of Croatia, 2005a). 

According to Ministry of Defense of Republic of Croatia  (2005b), the Croatian Air 

Force and Defense has together 78 aircraft from which 10 are special operation aircraft, 

21 trainer aircraft, 5 transport aircraft, 24 fighter aircraft, 9 combat helicopters, 8 trainer 

helicopters and 19 transport helicopters. 
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3.4.5 Republic of Macedonia 

The Army of the Republic of Macedonia is the name of the unified armed forces of the 

Republic of Macedonia. The Macedonian military consists of an army, an air force and 

a professional military unit the Macedonian Special Forces. The military expenditures 

as a percentage of GDP was in 2006 in Macedonia 2.1 (Appendix 7). The size of the 

military was estimated to be 12,300 active personnel in 2002, with reservists numbering 

60,000 (Encyclopedia of the Nations, 2009). 

In 2004 Macedonia has started reorganizing and restructuring the defence sector to fulfil 

the “Annual National Program of the Republic of Macedonia” which was prepared 

following the NATO Membership Action Plan (Ministry of Defense of Republic of 

Macedonia, 2006). 

To express the Army of the Republic of Macedonia in numbers, it may be assumed that 

in the year 2003 the Macedonian army has had 200 tanks, 188 Armoured Personnel 

Carriers and around 700 mortars (Vojska.net, 2008). In the air force they have had 

together around 26 aircraft included combat aircraft, light aircraft and helicopters 

(Appendix 6).  

3.4.6 Montenegro 

The independence of the Republic of Montenegro from the State Union of Serbia and 

Montenegro was established in June 2006. After that Montenegro adopted a National 

Security Strategy and established a defence ministry. The official name for military in 

Montenegro is Armed Forces of the Republic of Montenegro and contains Army, Navy 

and Air Force (Central Intelligence Agency, 2009).  

The provisions of the Union Agreement establish that the Armed Forces of Serbia-

Montenegro be split and each state keeps all assets on the territory of each country. 

Because of the fact that Serbia does not have a coast the entire navy equipment be 

owned by Montenegro, with the exception of the Danube Flotilla. Similarly, 

Montenegro does not intend to operate a separate air force and the few air assets in-

country were subsumed into the army. Prime Minister Milo Dukanovic has announced 

that the military budget will be around 2% of GDP (Jane's Information Group, 2008).    
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3.4.7 Slovenia 

The Slovenian Armed Forces are unified forces that contain a land force component, an 

air defence component, air force component and navy component. General Staff of the 

Slovenian Armed Forces is the highest military professional authority in command of 

the armed forces (The Slovenian Armed Forces, 2009). Military expenditure as a 

percent of GDP was in 2006 1.7% (Appendix 7). The Slovenian armed forces numbered 

9,000 active personnel in 2002, with 20,000 reservists (Encyclopedia of the Nations, 

2009). 

The Slovenian Armed Forces has had in 2005 around 26 aircraft which includes 11 

helicopters (Appendix 6). In terms of land force, the Slovenian army has various 

vehicles. Together it has around 360 tanks and infantry fighting vehicles and 55 

artilleries (Vojska.net, 2008).  

3.5 Competitors 

Nowadays, the idea of perfect insulation in various applications becomes more 

important. At present time, it appears a trend to behave environmental friendly by 

saving the heating energy. Moreover, people are able to pay more money in exchange of 

filling comfortable. An example may be the expansion of the superior insulation 

materials inside the winter anoraks and other sports equipment. The other aspect is that 

the better materials help people working in dangerous situations to be better protected. 

These all influenced the growing competition within the industry with these materials 

which have unique properties.  

3.5.1 Companies working with aerogel 

To identify the competition is the other key point to gain a competitive advantage and to 

set the appropriate internationalization strategy for the company. Importance of aerogel 

as material grows constantly and as was mentioned above the production gets to be 

higher, more sophisticated and following the trends. Therefore, more and more 

companies have started to produce or distribute the aerogel as a material with unique 

properties to make a profit. The list of main competing companies producing the 
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material and companies which are directly connected with it is listed below with short 

description. There is no necessity that companies listed below produce aerogel for army 

purposes and they do not need to be present in South-eastern Europe. Nevertheless, they 

still remain in the competition circle and may be direct threat in the future for Aspen 

Aerogels.  

3.5.1.1 Cabot 

Official website: http://www.cabot-corp.com 

The headquarters of Cabot Corporation is in Massachusetts but the company is 

presented worldwide through its plants, sales offices and research centres. Nevertheless, 

the company has not yet expanded to Eastern and South-eastern Europe. 

Cabot Corporation has plenty of product lines and one of them is Nanogel which is the 

trade name for materials made of silica aerogels. Cabot has been producing Nanogel 

aerogel at its plant in Germany. Nanogel may be used in applications such as 

architectural day lighting, oil and gas pipelines, coatings formulations, industrial and 

cryogenic plants and vessels, building insulation, outdoor gear and apparel and personal 

care products. The company does not mention on the website that the Nanogel can be 

used in the army but it may be assumed that the properties are suitable for using in this 

sector as well. 

3.5.1.2 Dow Corning 

Official website: http://www.dowcorning.com 

The corporate headquarters of the Dow Corning Corporation is situated in Michigan. 

The company has very complex product portfolio and it is presented worldwide. The 

business of the company is focused on silicones, silicon-based technology and 

innovation. More than half of Dow Corning‟s annual sales are outside the United States. 

The company is not really presented in Central, Eastern and South-eastern Europe. The 

nearest office has Dow Corning Corporation in Turkey. 
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3.5.1.3 NanoPore 

Official website: http://www.nanopore.com 

NanoPore currently has research and development as well as manufacturing activities in 

Albuquerque, New Mexico. NanoPore has several product lines including the 

NANOGLASS family, NanoPore super insulation vacuum insulation panels and inserts, 

and NanoCool adsorption cooling systems.  

3.5.1.4 American Aerogel 

Official website: http://www.americanaerogel.com 

The name of the product produced by American Aerogel Corporation, headquartered in 

Rochester, New York, is Aerocore. The company designs the material for 

manufacturability. Aerocore can be used in a wide variety of applications where the 

thermal insulation properties are needed. At present time the company offers hipping 

boxes with high-performance insulation to transport biomedical, pharmaceutical, and 

other high-value, temperature-sensitive products. The company wants to expand the 

applications of their product to the other industries. 

3.5.1.5 CF Technologies 

Official website: http://www.cftechnologies.com 

CF Technologies is a leading developer of critical fluid processes, as well as being the 

designer and manufacturer of the processing equipment with the headquarters in 

Massachusetts. The products of this company are monolithic custom made aerogels and 

multi-component catalysts, adsorbents, and ceramic precursors. 

3.5.1.6 Glacier Bay 

Official website: http://www.glacierbay.com 

Glacier Bay is a privately held company focused on the development of integrated 

energy production and control technologies. The headquarters is in Northern California 

and the company has its branch office in the United Kingdom. In the company‟s 

portfolio are selected products where aerogel core is used. 
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3.5.1.7 MarketTech International 

Official website: http://www.mkt-intl.com 

MarketTech International offers to the customers fabricated finished components from 

advanced materials as well as semi-finished stock. One of the materials is aerogel with 

its specific properties. The company‟s headquarters is in Port Townsend, Washington. 

3.5.1.8 Schafer  

Official website: http://www.schafercorp.com 

Schafer Corporation is the company providing high quality products and professional 

services to government and industry. The company‟s CEO has his office in Washington, 

DC. The laboratories and other offices are spread across the United States. Schafer 

Laboratories as one of the divisions is a leader in the development of low density foam 

materials included aerogel. 

3.5.1.9 Nano High-tech Co. 

Official website: http://www.nanuo.cn/english/aerogel.htm 

Nano High-tech Co. provides researches, production and sale of silica aerogel. The 

company is located in China in the town Shaoxing. The company is successful in China 

with its several products for example powders, panels, felts which are based on aerogel 

and may be used in wide-scale applications taking the advantage of material itself.  

3.5.1.10 TAASI Corporation 

Official website: http://www.taasi.com/ 

The company has its headquarters in Ohio and its vision is to become a major 

manufacturer of aerogel materials for various applications in industrial, commercial, 

and consumer products markets at a cost-effective price. The product of the company 

called Pristina Aerogels and it may be used in various applications and industries. 
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3.5.2 Competitive materials  

Nowadays, various types of fibres, foams and materials exist with similar properties as 

aerogel. Fibres such as fibre glass, basalt fibre, polypropylene fibre, polyacrylonitrile 

fibre, carbon fibre and many others have properties similar to aerogel. However, the 

aerogel is in today‟s modern world very attractive and according to the researches and 

tests, it is more suitable in more extreme conditions and the performance of aerogel is 

better in various applications when comparing properties, weight, pressure and 

thickness of material (Aspen Aerogels, 2006a). 

According to Gagliardi, Aspen Aerogels probably charges, on average, USD 0.08 to 

0.50 per cubic inch. The price is relatively high, but in comparison for example with 

glass-fibre insulation, about USD 0.03 per cubic inch, the company comes near. This 

numbers shows that Aspen at least is achieving the economies of scale necessary to 

reduce the cost of aerogels. As Gould, R&D director at Aspen Aerogels, says “Our costs 

are coming down as we grow” (Toensmeier, 2008). 

To mention one of the companies that producing similar material, DuPont is one of the 

most famous company worldwide and with one of its Nomex® fibre, a synthetic 

aromatic polyamide polymer, can offer high levels of electrical, chemical and 

mechanical integrity, when converted into the various sheet forms. DuPont™ Nomex® 

fibre may be used as an integral part of military flight suits, vehicle crewman coveralls, 

balaclavas, jackets and gloves. Its benefits are numerous. Inherently flame-resistant, 

fabric made of Nomex® will not continue to burn after the flame source is removed. It 

also creates an insulating barrier against the heat of a fire, slowing the transfer of heat 

and giving the wearer time to escape (DuPont, 2009). 

3.6 Customers 

The direct customers of Aspen Aerogels are companies. This type of business is called 

B2B which refers to business to business. The whole process of manufacturing the final 

product is very complex. Firstly, Aspen Aerogels has to find the manufacturer who is 

able to produce from the aerogel as a raw material the semi-product which is prepared 

for further manufacturing. In case of military applications, such as tents and sleeping 
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bags, the semi-product would be the laminate. Then, the company manufactures from 

laminate the final product. The final step is to offer the product to ministries of defence 

and this should be done mainly by the company producing the final product but the 

important is the cooperation of Aerogel d.o.o and the company producing the final 

product. The Slovenian company, with which the cooperation has already started, called 

Zvezda d.o.o. is further developing the final product made from aerogel material. More 

detailed description and cooperation is in the part of internationalization strategy. 
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4 Internal analysis 

After analysing the external environment and identifying the competitors and 

customers, internal analysis is the next step. It is crucial to find out the positive as well 

as negative factors influencing the company and its internationalization from the 

internal and external view. Furthermore, to identify the reasons of Aspen Aerogels 

internationalization may be helpful in further development.      

4.1 Military market entry analysis: SWOT 

Very good starting point when analysing the company is identification of its internal 

strengths and weaknesses and the opportunities and threats from the external point of 

view (Table 4). To sum up the analysis for Aspen Aerogels and its internationalization 

project in South-eastern Europe, it is significant that company has a good starting 

position on this market because of the partnership with local company Aerogel 

Slovenia. 

Aerogel d.o.o. has made a contract with the manufacturer on representation and 

development of applications for the region and became a member of Aspen Aerogels 

Global Partners Network that includes around 35 manufacturers of products containing 

aerogel insulation and representatives from all over the world. Aerogel d.o.o. is the only 

company in the region that is a member of Aspen Aerogels Global Partners Network.  

Aerogel CARD d.o.o. is a sister company of Aerogel d.o.o. established in 2008, 

performing research-developmental activities and design for new applications and their 

initiation into products and services from the key buyers. A research group was 

established in Aerogel CARD in April 2008 and the application for registration in the 

register of research and development actors at Slovenian Research Agency has been 

filed. 
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Table 4: SWOT analysis 

STRENGTHS WEAKNESSES 

 Aerogel d.o.o. is a member of Aspen 

Aerogels Global partner network 

 Aerogel d.o.o. has its own 

development of new products within 

the Center for application research and 

design  

 Superior material properties in 

comparison with competitive 

materials 

 The variety of usage in military 

 In noxious to human health and 

environment friendly 

 Material is relatively unknown 

 Relative high price in comparison 

with competitive materials 

 The project is highly dependent on 

country‟s government orders 

OPPORTUNITIES THREATS 

 Material was proclaimed for the 

insulation of the future 

 Good potential in armies 

modernization in selected region  

 Long product development cycles in 

companies 

 Pressure to reach price 

competitiveness by ministry of 

defence in particular countries 

 Economic recession – possible decline 

in expenditures on military 

Source: Own analysis. 

To look on material itself, its properties are very useful in military sector as was 

mentioned before. Moreover, to compare the properties of aerogel and other competitive 

materials it may be assumed that aerogel offers unique properties for reasonable price.  

As mentioned earlier, aerogel is not noxious to the human health and do not need any 

special handling and manufacturing is very clean. Next point here is that aerogels are 

energy-efficiency during its use and recyclable at the end.  
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To look on weaknesses, for the first sight aerogel is relatively unknown material and its 

price is higher than other competitive products. It takes some time to realize and 

understand all benefits comparing to other materials. The other weakness is that there is 

a strong dependence on the government order. The target customers are not companies 

and therefore the business has different and complex rules with special conditions and 

tactics.  

In terms of aerogel in general, the big opportunity is that the material has unique 

insulation properties. Therefore, it is expected that aerogel as material is going to be 

used more in commercial way, especially in Europe where it is not as wide spread as in 

the United States. The same but maybe in longer time horizon is expected to happen in 

the military applications on the European market.   

For the company it is a business challenge to achieve the target market and to provide 

the solutions for military industry in the region where the particular countries has to 

modernize and change the overall military system, equipment, vehicles and aircraft. 

The potential threat in this sector is that there is a long product development cycles in 

the companies using aerogel. Nevertheless, as mentioned before, the company has 

started the cooperation with Slovenian company Zvezda d.o.o. which is very good 

starting point. Zvezda d.o.o. has already developed the production method of military 

products such as tents and sleep bags and produced the prototypes. 

Next, there is possibility of price negotiation by the country‟s governments and theirs 

ministry of defence. The military market is unpredictable and together with the current 

global financial crisis it may be very difficult to estimate sales and revenues. 

4.2 Reasons for internationalization of company  

Aspen Aerogels is a leading developer, manufacturer and marketer of advanced 

nanotechnology materials, known as aerogels, especially in the United States. 

Nevertheless, the company has huge potential on the world market and therefore the 

company established its sales offices and has created the partnership networks in 

Europe. 
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The internationalization of Aspen Aerogels is influenced mainly by pull factors. To look 

on Table 1 (Factors influenced internationalization) in Chapter 1, the company has 

perceptions of growth opportunities in South-eastern Europe. Next, the product of 

Aspen Aerogels is relatively unique and there is growth potential in the future on 

various markets in Europe. Moreover, it is possible to export the product abroad without 

any difficult modifications and special changes. 

The company‟s opportunities of internationalization may be divided as: 

 Location opportunities 

 Sector opportunities 

 Advantage opportunities 

 

To look closer on location opportunities, the company has seen the potential in Central 

and South-eastern Europe and has decided to take an advantage of fast growing market 

in this region. As mention before when analysing the region macroeconomic 

environment in chapter 6.2, this region and its emerging markets in particular countries 

has a big potential in terms of interesting projects focusing on environment, security, 

social and political stability. Most of these countries has an interest and will to move 

forward and closer to their European partners. The role of foreign companies is not easy 

but the opportunity to run a business in the region is attractive and may be successful in 

the case when the particular company has connection with strategic partners in the 

region and knowledge about it.  

Then take into account sector opportunities, except the other high potential sectors of 

industrial and commercial use, the company introduces and integrates the material 

which is used for military applications. According to historical facts, the military sector 

is important in the South-eastern Europe and in most of the countries the army sector 

has to be restructured and modernized to be able to protect the national interests and to 

provide safety for the public (Pantev, 2001).  

As was mentioned before, the opportunities which come from using aerogel products in 

military sector are various. Nowadays, the world searches for improving the quality in 

the military. The aerogel blankets, made by Aspen Aerogels, has its place in the army 
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sector because of the fact that provides perfect IR Suppression, fire, acoustic and 

thermal protection for military shelters and for engines in aircraft. 

According to Watkins (2007), in the region of South-eastern Europe is being seen the 

trend which is similar to global trends. To mention the most important features, there 

are seen steps towards professionalization, functionality is changing from territorial 

defence to new missions, the missions become global and the other important trend is 

observed in reducing the socialism view of army forces which means that the soldiers 

become all volunteers.     

When we put together the opportunity of selected location and sector the company can 

gain advantage and become the important part in changing the army forces in Balkan 

countries. Aspen Aerogels has a huge potential and together with well-prepared strategy 

and right team the company will be able to have the majority of market share in South-

eastern Europe. Moreover, to become successful it is crucial to prepare and realize 

sophisticated and positive presentation of the product for military applications.    
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5 Internationalization strategy  

Internationalization as a process is very complex and has to be perfectly planned. The 

creation and consideration of the best and the worst scenario is one of the biggest 

challenges when preparing the internationalization strategy. In the case of Aspen 

Aerogels, the internationalization process has already started and the company has 

already had strategic partner in the South-eastern region. In the following part is going 

to be explained the current state of internationalization, then comparing the Aspen 

Aerogels internationalization process with the internationalization theories. The end of 

the part is going to content the summary of the past and current steps, the 

recommendations and proposals of future steps in case of the company‟s 

internationalization in the region. 

5.1 Current state of internationalization of Aspen Aerogels 

Aspen Aerogels has started its internationalization in Germany and then continued to 

Slovenia where established its region headquarters for Central and Eastern Europe. 

Aerogel d.o.o., the partner company in Slovenia, was founded in 2007 and has its 

headquarters in Ljubljana. The company‟s purpose is to present and communicate 

aerogel in a positive way to various companies in the appropriate industries.  

At the beginning of running the business in the region, the company had to solve 

various problems and answered questions related to starting up the business. One of the 

difficulties the company faced was to persuade potential customers to buy and use the 

material. The problem was that Aerogel d.o.o. offered to their potential customers the 

material itself and did not further develop and communicate the product suitable for the 

particular industry. The result was that potential companies did not accept the offer. To 

put it in other way, the reason why the companies did not buy the product was that they 

did not have the knowledge how to use material and did not understand the advantages 

of material and product when using in the particular industry. Therefore, the 

management of Aerogel d.o.o. has decided to establish the Aerogel CARD d.o.o., 

performing research-developmental activities and design for new applications, which 

will bring to the company solutions for the companies with the complete offer (Internal 

source of Aerogel d.o.o.). 
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5.1.1 Purchase, storage and distribution of aerogel 

Aerogel d.o.o purchase aerogel blankets directly from the manufacturer Aspen 

Aerogels. They are traded directly on Slovene and other regional markets. Besides 

trading with raw materials Aerogel plans to invest in the workshop for processing 

aerogel blankets. Aerogel would in this way increase its added value. By establishing 

Aerogel CARD – Centre for application research and design, the company wants to 

create conditions for carrying out activities of development of new productive solutions 

by using aerogel insulation. 

Aerogel d.o.o. holds an exclusive right for selling their products on the Slovene market. 

The company can also sell the product and its applications in other markets in the region 

and in wider area. The products are not sold in retail trade but in B2B markets 

(business-to-business). Aerogel d.o.o. stores its aerogel blankets and treated products in 

a warehouse in Jesenice. From there they are distributed directly to Aerogel‟s buyers 

(Internal source of Aerogel d.o.o.). 

5.1.2 Plans for next steps 

The development-research work within Aerogel CARD will be in the first stage of 

developing applications focused on these areas: 

 Applications for cryogenic environment 

 Textile and footwear industry 

 Building and constructions 

In terms of using aerogel in army applications, it is essential to further develop material 

suitable for textile industry. Aerogel d.o.o. has signed a contract with company Zvezda 

d.d. Kranj in Slovenia on mutual cooperation in the development of applications for 

usage in clothing, footwear and equipment industry. Zvezda d.d. has established 

business cooperation with the biggest regional supplier of special and army equipment 

Mile Dragić from Zrenjanin in Serbia. Aerogel d.o.o. has signed Letter of intent in form 

of Confidentiality agreement about business cooperation with a company Werkos d.o.o. 

from Osijek in Croatia. Werkos d.o.o. is also an important regional supplier of such 

equipment. 
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5.1.3 Financial sources 

Planned investments in the extension and in new activities and investments in execution 

of development-research work will Aerogel Slovenia Group finance mainly with: 

 Investment means of business partners 

 Bank loans and financial leasing 

 Non refundable means of national and European foundations 

 Co-financing projects from other national and European programs 

Among programs of European Structure and Cohesion Funds can Aerogel Slovenia 

Group candidate mostly for tenders of European Regional Development Fund and 

European Social Fund for co-financing of new employments, costs of initial 

investments into basic tangible and intangible assets in the establishment of a new 

company, extension of existent company, products diversification of company with new 

additional products or in essential changes of process of manufacture.  The list of 

expected public tenders for co-financing of projects with the means from these Funds in 

2008 with indicative dates of publication by a particular field is in the enclosure. 

Among development-research programs is for Aerogel CARD the most interesting the 

“7th Framework Program” for research and technological development that lasts from 

2007 until 2013 with a total budget of more than EUR 50 billion. 7th Framework 

Program consists of five special programs: 

 Cooperation that supports cooperation of transnational consortia of companies 

and universities in researches on ten thematic areas, among them nanoscience, 

nanotechnology, materials and new manufacturing technologies. 

 Idea that supports pioneer researches on any field of science or technology, 

including technical sciences, exclusively on the basis of scientific excellence. 

 People that offers support to mobility and development of professional path for 

researchers. 

 Capacities which are meant to strengthen research capabilities which Europe 

needs if she wants to become a successful knowledge-based economy. 

 Nuclear researches. 
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For Aerogel CARD are also interesting international cooperation programs such as: 

Network of European research environment ERA-NET and within it a special network 

for small and middle companies EraSME, international technological initiative Eureka, 

Eurostars programs and others. 

Republic of Slovenia also offers incentives for initial investments of foreign investors in 

Slovenia, incentives for investment projects of business character and other forms of 

development incentives. 

5.2 Internationalization theories and Aspen Aerogels  

As mentioned in the theoretical part at the beginning there are various theories focusing 

on internationalization of companies and trying to understand, analyse and explain the 

behaviour of the company which considers to internationalize or has already do the 

business abroad. To consider the number of employees work for Aspen Aerogels, it may 

be assumed that company belongs to the group of medium enterprises (51 to 200 

employees). 

5.2.1 Uppsala model  

The internationalization of Aspen Aerogels has started slowly and in some point it has 

been following the Uppsala model of internationalization. Firstly, the company had to 

be developed enough to start think of going abroad. Then, it is important to find out the 

information and strategic partners to cooperate with. Aspen Aerogels has started its 

internationalization after gain the knowledge and connection with foreign countries. The 

other point which was made by Johanson & Vahlne (1977) was that companies usually 

follow the model of going from no regular export activity through selling via agent and 

sales subsidiary to production subsidiary. To look on Aspen Aerogel, it may be 

conclude that at present time, company is on stage of having sales subsidiary abroad. 

The finding that companies tend to internationalize to the countries which are similar in 

language, culture and business practice is not really true in case of Aspen Aerogels. To 

follow this trend the company should start its internationalization in the United 

Kingdom where language and business customs are similar to the US and not in the 
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Germany. Nevertheless, the company‟s most of the partners have their headquarters in 

the UK.   

5.2.2 Product Life Cycle Theory  

In case of Aspen Aerogels, this theory seems to be reasonable and may be implemented 

in some stage. Aspen Aerogels after the perfect knowledge of their basic material has 

moved forward and started slow internationalizing through international office in 

Germany. Recently, the company has moved to South-eastern Europe and Russia and 

started with internationalization through research and development centre and further 

progress in production of advanced product made from aerogel material in these 

countries. When we look on the theory, it may be assumed that the material itself is 

somewhere between new product and maturing product. This case is a little specific and 

different that other standardized markets and products because of the fact that aerogel is 

the old material from an invention point of view. On the other side, the aerogel as a 

material is relatively new and unknown on the market and between the companies. The 

researches continue and lead to improvement of material and finding out new possible 

applications when aerogel may be used. Aspen Aerogel has started its 

internationalization very rationally. Now the company slowly moves from the “new 

product stage” to “maturing product stage”. Nevertheless, aerogel as a product made by 

Aspen Aerogels is not yet prepared to be produced abroad. Therefore, Aspen Aerogels 

does not have an advantage of economies of scale and other cost reduction tools.  

To look closer on the military sector, it may be assumed that aerogel life cycle is in the 

first stage. The material is relatively unknown on the military market and its use is not 

as wide spread as in other areas. To take into consideration the fact that the aerogel is 

new product in this sector, especially in Europe, Aspen Aerogels goes in good direction 

towards this new opportunity. 

5.2.3 The internationalization mode from an entrepreneurial 

perspective 

To take into consideration the internationalization mode from the entrepreneur point of 

view, Andersson (2000) found out that the technical entrepreneur goes together with 
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international pull strategy. The technical entrepreneur, Aspen Aerogels, mainly focus on 

technology. For this type of company, the most important is the product itself and its 

development. Internationalization may usually appear as a logical consequence of doing 

a business as it was in case of Aspen Aerogels. The important here is an establishment 

of partnerships and networks which lead to exports or licensing agreement on the 

market and not necessarily fully owned subsidiaries. 

5.3 Financial analysis 

One of the most important and suitable tools for market entry analysis is break-even 

point (BEP) determination. It helps company to find out the point of sales in units or 

specific currency when the company starts to earn profit or loss. To find out the break-

even point, it is essential to calculate distributor‟s fixed costs, variable costs and set up 

the price for one square meter of aerogel on the particular market.  

In the Table 5 are shown calculations of distributor‟s fixed costs. There are costs related 

to renting the distributor‟s office, salaries, cost related to material application research 

and marketing activities. Material application research is financed by producer and 

distributor together with the purpose to support R&D in companies which doesn‟t have 

sufficient funds to manage own research focused on aerogel application. Total fixed 

costs in average are EUR 207000 per year. Marketing activities covers different forms 

of promotion such as PR, promotion brochures, webpage and exhibitions or fairs. 

Table 5: Fixed costs calculation 

Fixed costs EUR 

Distributor's office 20000 

Management & salespersons salaries 120000 

Material application research 50000 

Marketing activities 17000 

Marketing research 3000 

- Internet webpage 2000 

- Public relations 2000 

- Promotion brochures 2000 

- Exhibitions and fairs 8000 

Total fixed costs 207000 

Source: Own analysis. 
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Variable costs are calculated per square meter. The production variable costs are EUR 

15 and margin of distributor is EUR 10 which is margin of Aerogel d.o.o (distributor in 

Balkan region) itself and it is not for the final producer of the products such as army 

tents and sleeping bags. Final price for square meter of aerogel sold by distributor to 

producer of final products is EUR 25. In Table 6 summarize the calculation of BEP. The 

company starts earning profit when it is sold more than 20700 square meters of aerogel 

material which refers to sales EUR 517500. For better imagination it is necessary to 

express these numbers in number of products – the distributor has to sell more than 276 

tents or more than 5175 sleeping bags in Balkan region to earn profit. In practice, there 

will be mix of those products. 

Table 6: Break-Even Point calculation 

Break-even point 

Fixed costs (EUR) 207000 

Variable costs per square meter (EUR) 15 

Price per square meter (EUR) 25 

BEP (square meters) 20700 

BEP (EUR) 517500 

Tents (units) 276 

Sleeping bags (units) 5175 

Source: Own analysis. 

In Graph 8 is clearly shown BEP calculation. When 20700 square meters of aerogel 

material are sold the company‟s profit is zero. In the moment when the company sells 

more than 20700 square meters of aerogel, it slowly starts earning profit. As it is shown 

in the Graph 8, the break-even point is calculated together with fixed and variable costs 

and total sales. 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

69 

 

Graph 8: Break Even Point analysis 

 

Source: Own analysis. 
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5.4 Evaluation of performance and recommendations for 

future development 

Aspen Aerogels makes decision to do the business abroad following the demand of 

foreign markets. In 2007 the company entered the South-eastern European market by 

establishing the region headquarters in Ljubljana in cooperation with strategic partner 

Aerogel d.o.o. The problem was that the cooperation has not gone forward and the 

business has stayed on one point. 

At present time, the countries in the former Yugoslavia region follow the system from 

the Western European countries and therefore, giving the opportunities to foreign 

companies to do the business. Who has ever visited this region, knows, that there are 

thousands of old buildings needing the renovation, thousands of opportunities to invest 

in new building projects, invest to textile industry or military. Aspen Aerogels focuses 

on all industries and provides the aerogel products in a wide range.  

Aspen Aerogels is at the beginning of its internationalization and it is essential to 

analyse and evaluate what industries are the most profitable and have a greatest 

potential. After finding this out, the company should be able to communicate aerogel 

benefits for particular applications and focus itself on these industries.  

This master‟s thesis was focused on analysing the military area in Balkan region and the 

results show that military is one of the good opportunities to expand. According to 

analyses, the military equipment needs to be modernised. Moreover, the conflicts in 

these countries may likely to appear when take into the consideration the history as well 

as present situation in some countries. 

The company did a very good step by establishing the cooperation with its strategic 

partner in the region, Aerogel d.o.o., which is going to help the company with 

communicating with customers and producing the final product. Moreover, the 

establishment of Aerogel CARD d.o.o. brings to the company new research centre with 

new ideas and product development.  

The success of the project is based on the communication and right connections within 

the region. In terms of military application, Aerogel d.o.o has a very good starting 
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position because of the cooperation with Zvezda d.o.o. This company is able to produce 

the final products required for military purposes. 

The military area is somehow different from other industries. The important here is to 

gain an order from the country armies what is a big challenge. Usually, in this type of 

business the company gain the order once a time but the order has a high value and 

brings to the company high profit. Therefore, the business plan and the offer are the key 

elements here and have to consider all factors and conditions. 

The break-even point analysis indicates that there is real chance to develop the business 

and to be successful. The Balkan market is relatively big and the armies of the countries 

need to be modernized as was already mentioned above. The calculations show that for 

example company has to sell around 280 tents to earn profit. This number is not too 

high and it is possible to reach this amount when the right negotiations and decisions 

will be made. 

 

 

 

 

 

 

 

 

 

 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

72 

 

6 Conclusion 

In 2005 CEO of Aspen Aerogels Don Young says: "If you think of insulation as a USD 

20 billion market, we're still just dancing around the margins" (Rayen, 2005, p. 158). By 

this opinion, Don Young was on the right track. In year 2008 the aerogels global market 

was worth USD 82.9 million (Electronics.ca Research Network, 2009).    

Demand for aerogels has soared in recent years, primarily because of developments in 

process technology that increase output and lower costs. The end-use leader by far is 

thermal insulation, which accounted for 57.6% of market value in 2006, according to a 

study from BCC Research, Norwalk, Connecticut, U.S. “Development cycles are just 

beginning where the true value of the material will be found,” says George Gould, R&D 

director at Aspen Aerogels, Northborough, Mass., the United States, a supplier of 

insulation (Toensmeier, 2008).  

These facts and numbers indicate that there is a space for further development and 

growth in insulation industry. Nowadays, insulation materials have become popular in 

various industries and the trend is to use high-quality materials for lower costs. New 

technologies have appeared on the market and the competition is strong because of 

existence of many competing insulation materials with similar properties. Nevertheless, 

Aspen Aerogels materials are able to compete because of the high-quality and unique 

characteristics even though the price is higher.       

It is crucial for Aspen Aerogels to move forward and expand to other countries to stay 

competitive. Company has decided to look on the South-eastern Europe as an 

opportunity because of the fact that other bigger and more potential markets has been 

occupied by other competitors which leads to intense rivalry. Aspen Aerogels has taken 

an advantage of smaller market. Balkan region has a good potential when strategy 

preparation and implementation made by Aspen Aerogels would be successful.     

Considering South-eastern Europe at the early stage, company has to strengthen the 

relations with the strategic partners that has already have and search for new 

opportunities in the region. To take into account the results from this master‟s thesis one 

of the very good starting points is to focus on military area in which countries in this 

region need reconstruction. Moreover, the historical facts lead us to the conclusion that 
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military and country‟s armies will be always important. The possible threats of which 

company has to be aware of are other competing materials which are less expensive. 

Next, the majority of countries in the region go in direction to join the European Union, 

nevertheless, still not fully stable environment may caused some problems related to 

business.   

Aspen Aerogels has very good networks and relations in this region. At this time it is 

necessary to continue and further develop these networks and look for the projects 

which are important part of the successful expansion. These projects should be 

developed together with particular customers and these are going to bring both sides 

satisfaction. Aspen Aerogels is going to profit from new customers and they will favour 

from lower costs spend on research and development of their new products.   

At this stage, company should focus on one of the applications and do the business 

precisely. Author believes that Aspen Aerogels in Balkan region and its aerogel 

products used in military applications is going to bring the success because of the high-

quality products and developed relationships in this area. 
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B2B – Business-to-Business 
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GDP – Gross domestic product 

Inc. – Incorporated 
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Appendix 1: Aerogel ceramic morphology with high porosity 

 

Source: Travkin (2009) 

 

 

 

 

 

 

 

 

 

 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

84 

 

Appendix 2: General Properties of silica aerogel blankets produced by Aspen Aerogels 

Thermal Conductivity  
0.011-0.013 W/m-K at 38ºC (100ºF) and 760 torr. 

Conductivity decreases to 0.004 W/m-K at 10 torr.  

Constant Use Temperatures  -273°C/-459°F to 650°C/1200°F  

Density 

Currently available in densities from 0.10 to 0.12 

g/cm3 (6 pcf to 8 pcf). 

Nominal surface areas are between 400 and 1000 

m2/gram depending on formulation.  

Surface Area Pore Size 

Morphology and 

Distribution  

Open celled structure (2-50 nm pores) with an 

average pore size approximately 10 nm.  

Flexibility  
Conformable at 0.25 inch thickness, drapeable at 

0.125 inch thickness.  

Compressive Strength  

Aerogels typically have excellent compressive 

strength compared to microcellular foams and 

fibrous insulations.  

Hydrophobicity  
Unencapsulated materials will float on pure water 

indefinitely and resist liquid water infiltration.  

Acoustic Properties  

At 100 m/s, aerogels have an extremely slow speed 

of internal sound propagation. Sound transmission 

through aerogel is significantly retarded with fiber 

reinforcement.  

Toxicity  

Aerogels are based on amorphous silica gel, which 

is considered safe and non-toxic. In typical handling, 

unencapsulated materials will generate nuisance 

dust. 

Source: Aspen Aerogels, Inc. (2006a) 
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Appendix 3:  Thermal conductivity of Aspen Aerogel's products 

 

 

 

Source: Own based on Aspen Aerogels, Inc. (2006a). 
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Appendix 4: Global peace index and selected indicators in the Southern Eastern 

countries 

Overall peace index Albania 
Bosnia and 

Herzegovina 
Croatia Macedonia Serbia Slovenia 

Rank 79 66 60 87 85 16 

Score 2.044 1.974 1.926 2.119 2.110 1.491 

Military expenditure as a 

percentage of GDP 
1.533 1.571 1.516 1.752 1.875 1.486 

Number of armed services 

personnel per 100,000 

people 

1.267 1.206 1.325 1.41 1.461 1.248 

UN Deployments 2006-07 

(percentage of total 

forces) 

5 5 4.969 4.997 4.981 5 

Non-UN Deployments 

2006-07 (percentage of 

total forces) 

1.629 1.112 1.233 1.376 1 1.679 

Aggregate number of 

heavy weapons per 

100,000 people 

1.407 1.697 1.391 1.389 1.635 1.174 

Volume of transfers of 

major conventional 

weapons as supplier 

(exports) per 100,000 

people 

1 1.021 1 1 1.018 1 

Military 

capability/sophistication 
3 3 3 3 3 3 

Number of displaced 

people as a percentage of 

the population 

1.132 3.525 2.665 1.096 2.314 1.01 

Relations with 

neighbouring countries 
2 2 2 2 3 2 

Number of external and 

internal conflicts fought: 

2000-05 

2 1 2 2 1 1 

Estimated number of 

deaths from organised 

conflict (external) 

 

1 

 

1 1 1 1 1 

Number of paramilitary 

personnel per 100,000 

people 

15.8 0 65.8 371.1 0 
223.9 

 

Peace index scores from 1 to 5 where 1 is most peaceful 

Ranked out of 140 countries where rank 1 is most peaceful country 

Source: Vision of Humanity (2008) 

 

 



Aspen Aerogels: Internationalization of nanotechnology-based insulation Materials 
Bc. Valéria Vastušková 

87 

 

Appendix 5: Trade flows (exports plus imports) of GDP in 2005–07 in selected 

countries 

 

Source: Gagales (2008) 
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Appendix 6: Military Air Fleet of selected countries in 2005 

Country Combat Aircraft 
Large Aircraft 

(Transport Type) 

Light 

Aircraft 

(e.g. Trainers) 
Helicopters Remarks 

Albania 6 (Mig-21) N/A 4 (An-2) 
20 (AB-206, 
7 AB-205) 

Total: 30 

Bosnia and 

Herzegovina 
14 (J-21, J-22) N/A 

8 (UTVA-75, 

NJ-21) 

40 (UH-1, 

Mi-8) 

Total: 62 

Most 

equipment 

held 

under EUFOR 

in weapon 

storage sites 

Croatia 11 (Mig-21 3(An-32) 32 (PC-9) 
22 (Mi-8, 

Bell-206) 

Total: 68 

4 CN-235 on 

order 

Czech 

Republic 

32 (JAS-39 
Gripen, L-159 

Albatros) 

15 (2 An-24 
An-26) 

33 (L-39) 
99 (Mi-24, 

Mi-17) 

Total: 179 

8 UAV Sojka 

Plans to 

augment 
An-24/26 fleet 

with 

new transport 

aircraft 

Hungary 

18 (MiG-29, 

JAS-39 

Grippen) 

5 (An-26) 
14 (L-39, 

Yak-52) 

35 (Mi-8, 

Mi-24) 

Total: 72 

9 Saab JAS-39 

Grippen being 

delivered 

Macedonia 4 (Su-25) N/A 4 (Zlin-242) 
15 (Mi-24, 

Mi-8) 
Total: 26 

Poland 
79 (MIG-29, 

Su-22, F-16) 

25 (CN-295, 

An-26, Yak-40) 

124 (24 An- 

30 TS-11 

Iskra, 

34 PZL-130, 
8 MIG-29, 

9 Su-22) 

245 (Mi-24, 

Mi-2, 

Mi-8, PZL 
W-3 Sokol) 

Total: 473 

44 F-16 on 
order 

Slovakia 12 (MiG-29) 
11 (An-24/26, 

L-410) 
11 (L-39) 

35 (Mi-17, 
Mi-24) 

Total: 74 

Slovenia N/A 
1 (1 L-140) 

 

12 (10 PC-9, 

2 PC-6) 

 

11 (AS-532 

Horizon, 

Bell-412) 

Total: 24 

Source: Eurocontrol, 2007 
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Appendix 7: Government Expenditure: Military expenditure as a percent of GDP of 

selected countries in years 2001-2006 

Country / year 2006 2005 2004 2003 2002 2001 

Albania 1.6 1.4 1.4 1.4 1.3 1.3 

Bosnia and Herzegovina N/A 1.6 2.0 2.4 3.6 N/A 

Croatia 1.6 1.6 1.7 2.1 2.4 2.6 

Macedonia 2.0 2.2 2.5 2.5 2.8 6.6 

Serbia 2.1 2.4 3.0 3.6 4.3 4.2 

Slovenia 1.7 1.5 1.5 1.5 1.5 1.4 

 

Source: The World Bank (2008) 

 

 

 

 


