
Success

ÅAchieve sustainable competitive advantage

ÅProvide next-gen products

ÅGlobal customer base and facilities

Characteristics of a Successful Company in 2030
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Operational Characteristics

Virtual Business Model:
Å Retain employees only for core operations, such as R&D and design

Å All other operations (marketing, production, é) done through partnerships

Global Operations:
Å Establish global research centers, in developing countries as well

Å Provide localized domestic support 

Smart Services
Å Services that are preemptive instead of preventive ïreal time sensors 

know before failure occurs

Å Serve as a key differentiator among competitors

Reduced Time to Market (TTM)
Å Decrease the time in the design process ïScalable solutions needed to 

handle product complexity

Å More efficient global supply chain

Challenges: Increasing complexity and associated information 

Partnerships

Corporate Social Responsibility (CSR): CSR will be an integral part 

of a companyôs primary operations and value systems.

Value-Based Partnerships: New value is created 

over time. Everyone Grows
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Challenges: Managing complexity of information flow across  

partnerships
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PEST (Political, Economic, Social, Technological) Analysis (2030)

Political

Å Political situation in Middle East & Africa

Å Influence of China and India

Å Foreign Direct Investments (FDI)

Å Environmental regulations

Economic

Å Globalization

Å Scarcity of natural resources

Å Rising prices

Å High Growth in developing countries

Social

Å Increased average education level

Å Large middle class in developing countries

Å Aging population in developed countries

Å Virtual social networks as proxy to physical 

contact

Å Increased collaboration due to global 

networks

Technological

Å Increases in computing power

Å Global high speed wireless internet 

Å R&D Centers in developing countries

Å Advances in materials, manufacturing 

processes

Å Rise in capital expenditures 

Research Challenges:

Complexity, Information Management 

Macroeconomic analysis of 2030 to determine desired characteristics

Goal in 2030
To achieve a competitive advantage in the manufacturing 

segment by using the latest technologies to deliver products 

to a global customer base.

Internet:
Å High speed wireless internet will enable global information exchange.

Computing Power:
Å More detailed, accurate simulations will be possible

Å New techniques to analyze complex systems ïself discovery from 

extremely large data-sets

Use of Technologies

Challenges: Increasing complexity and associated information

Complexity in the design process

ÅConsumers want products with increasing feature sets, smaller sizes, 

lower costs

ÅMultiple disciplines involved in the design process

ÅPresence of worldwide supply chain, global operations and customer 

baseSome of the resulting research challenges:
ÅHow to translate large number of requirements into system and 

subsystem models?

ÅTo what level of detail should these models be developed? 

ÅHow to determine required level of detail?

ÅHow to incorporate different levels of analysis for the different parameters 

involved? 

Research Directions
ÅUtility theory approach to combine multiple requirements into a single 

metric

ÅVariable fidelity modeling at different stages of the design process

ÅNew methodologies to analyze systems composed of models of different 

types and level of detail 

Information Management

Some of the resulting research challenges:
ÅHow to maintain consistency between models in different domains and 

subsystems? 

ÅHow should the models be stored? What levels of standardization are 

required? 

ÅHow should standards be defined to adapt to changing technologies?

ÅAre new product lifecycle development frameworks needed (Waterfall, 

Vee, é)?

ÅGlobal operations, distributed design teams, multiple stakeholders ï

Information exchange is crucial

ÅMultiple disciplines + more analysis tools for each domain ïResult in 

large quantities of interrelated data, in each domain

ÅInertia within existing tools / domains ïdifficult to change established 

standards
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Model Based Systems 

Engineering (MBSE) Framework: 

Model Everything!

Research Directions

ÅMBSE Framework as a starting 

platform

ÅFormulate each design stage in 

terms of models 

ÅOMG SysMLÊ - Systems 

Modeling Language as a 

unifying language 

ÅNew methodologies based on 

Computer Aided Software 

Engineering (CASE) principles

ÅGraph Transformations

ÅFrameworks that are scalable to 

adapt to new technologies / 

more complex systems
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