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INFORMATION TECHNOLOGY 
INVESTMENT TRENDS
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Mass Production Era

Quality Management Era

E-Manufacturing

(1910-1980)

(1980-2000)

(2000-Future)

Standardized Parts and 
Processes

Economies of Scale

Producer-Centric Design, 
Mfg., and Delivery  “Any 
color as long as its black.”

Vertical Orientation

Required inventory buffers

Locally Oriented

Lean Manufacturing

Shift to Horizontal Structure

Focus on Core Competency

Reliability and Durability

Producer Led Design

Shifting towards 
Globalization

Consumer Driven Design 
and Delivery

Flat Corporate Structures

Collaborative Virtual 
Networks

Mass Customization

Transparency

Speed and Agility

Global Orientation

Information Content

Responsiveness to Consumer
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�	����"

 ��������
�

#����$�
�

(��
(��� !
���
�

%��������	����������������	����

��������

�

����	
�
�


�������
	

�

����	�	�

�
���
/��
���
�������%��
��

(�	�����2

���
���5�� �

#��������

��������

������

&��

��������


����

�����������������	��������������������	����	����������

:������
� �
��
�
���!�F�
�G�
�����

	���
���

�

���	�����

�
���
/��
���
(!����

��������

�
�����

�����




5�
��� ��!�:�
�
��
1��

� @�!�)�� ���
������(��1�����)6!� ���5�
��� ��!�:���1��
���
�
���	��+"?

� ��������������
��/!�
�����
�����*����
����
� ��
��
�
1���+"0
� ������ �5�
��� ��!�5����	����
���	��+",
� ��������
1��;�����
��������1� ������������������*�;����-
� :���  �
��� ��������!�����
�1��������!�  !�����
��
� ��������
1��;�����
���
���	��+"&
� ���
��� �������
�
1������5�
��� ��!�5����	����
�
� ������ �;F����4�
���
�
� ��1��
���5�
��� ��!��������
� C
������	�����
��������
��
� 5�
��� ��!�;�
�1���������������
� ����	�
���
����4����
����������



!��������� �����	����

'( )������������*������������

+(  �����	�����%"��#����������
, %#�#�-

.( #��	���������������������	��
,#��-�"������	�������	��

/( �0!#�0 �



:������!�;F��;
�
����@���
��
��
�
���;���
��(����)5���

0%

20%

40%

60%

80%

100%

1993 1995 1997 1999

Shares of Industrial R&D Remain Constant
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Success or Failure?
� Report Satisfaction/ Benefit
� Provide Needed Capital
� Creating Culture for Cooperation
� Politically Controversial

Success or Failure?
� Report Satisfaction/ Benefit
� Provide Needed Capital
� Created Culture for Cooperation
� Successfully Spun-Out of Gov’t 

Assistance
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Federal Investment in Engineering and Physical Sciences' Falling
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Note:  Research is the 
summation of federal 
expenditures on basic and 
applied research.  Constant 
1992 dollars and NSF GDP 
data used.
Source:  National Science 
Foundation, Federal Funds for 
Research and Development.  
Data converted to constant 
1992 dollars using NSF GDP 
Price Deflator.  GDP data 
from NSF, National Patterns 
of R&D Resources: 1999 Data 
Update.

Federal Research as a Share of National Economic Activity

Returns 
Federal 

Spending 
to Same 
Level of 

GDP held 
in the early 

1980s
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Federal Funds for Basic Research by Discipline
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Company 
Cost of 
R&D 

Project

100% 100%

Company Cost 
of R&D 
Project

20%

Collaborativ
e R&D

80%

100% 
Plus Access to 

Human Capital

Reduced Cycle
Time

Reduced Risk

Source:  Allen & 
Jarmin, 
Collaborative R&D

Getting more with less
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Stakeholders in a Nationwide System of Skill Standards,
Assessment, and Certification for Manufacturing 

MSSC 
• Develops and updates 
and concentration 

• Endorses specialty 
• Accredits assessment 
certification 

MSSC 
• Develops core and 
concentration standards 

• Endorses specialty standards 
• Accredits assessment and 
Certification centers 

CompanieCompanies 

Trad
Associatio

Trade 
Associations 

Profession
Societie

Professional 
Societies 

Curriculu
Develope
Curriculum 
Developers 

StudentStudents 

WorkerWorkers 

UnionUnions 

CommunitiCommunities 

Conten
Provider
Content 

Providers 

PublisherPublishers 

EducatorEducators 

Educatio
Associatio
Education 

Associations 

Trainin
Organizatio

Training 
Organizations 

TrainerTrainers 
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Map from http://www.mep.nist.gov/locations1/images/us-map.gif

Based on a sampling of 
2,852 client companies, 
MEP estimates that in 
FY 1998 alone MEP 
services generated at 
least $327 million in new 
sales, $33 million in 
labor and material 
savings, and $24 million 
in inventory reductions, 
while also leveraging 
approximately $266 
million in additional 
capital investment by 
client firms.
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