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SU>L\LVRY 

Introduction 

Since the 1980s federal and state governments have expanded their roles in applied-

technology policy to encourage economic competitiveness and development. While investigating 

these trends, and comparing the goals and objeaives at the national and subnational level, this 

study focuses on a particular program - the Manufacturing Extension Partnership (MEP). The 

evolution of the MEP program is examined within the context of existing theories of 

technological change and economic development. 

Research Question 

The research focuses on whether the mission of MEP has changed since the program's 

inception in 1*588 and if so. what are the resulting policy implications. WTiy is this important'' I 

will demonstrate that the MEP system, using the Chicago Manufacturing Center (CMC) as a case 

stud>. is not primarily delivering technology-related services to the SMME-client base. This 

raises the question of legitimacy From the perspeaive of public policy and fiscal policy it is 

important to examine program intent and actual service delivery. .Any deviation may suggest 

that the idea behind MEP is flawed, and a technology-diffusion program cannot be successful 

with limited public-sector tlinding. This suggests that the program may need to be redesigned to 

more adequately account for the realities of economy and the way SM.MEs process information 

and make decisions. This question needs to be addressed directly because of the recent 

downward trend in manufacturing performance. If this continues, the MEP program and its 

service deliverv- is sure to be scrutinized at the federal and subnational level. 

Methodology 

While starting with an overview of the program at the national level, the study then 

XVI 
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focuses on an evaluation of the program as carried out by CMC. CMC is the MEP center serving 

the si.x-county Chicago-metropolitan region. This case-study research discusses the conditions 

that caused program and policy changes that resulted in CMC moving away from a technology-

diffusion service provider to a more general-business-assistance resource. Using CMC as a case 

study, the analysis compares actual results with program mission and goals for 1994-1996 and 

1997-1999. The research tests two hypotheses. First, that the type of firm utilizing CMC 

serv ices changed from firms more likely to adopt technology toward firms interested in more 

general-business assistance. Second, originally conceived as a technology-diffusion program. 

o\ or time the .\IEP program evolved to a more general-business-assistance program. The number 

of tcchnology-related projects (including assessments) decreased from 91.6 percent to 31 

percent, indicating a movement toward the delivery of general-business-assistance services. 

Using CMC service-delivery data, research findings are consistent with the hypothesis 

that CMC is servicing larger firms. Projects are becoming smaller while fees are significantly 

larger. These statistics indicate that CMC is charging more per project, thereby bringing into 

question the extent of any cost reduction the client. 

This analysis is followed by logit analyses examining client and nonclient characteristics 

in 1996 and 1997. These two years are selected for comparison for two reasons. One reason 

was that the trends in service provision within CMC indicate that 1997 marked a change in 

direction tor the center. In addition. 1997 is the first year of reduced federal funding from 

NIST \IEP. Logit models are developed to predict what type of firm is more likely to become a 

CMC client in 1996 and 1997. Several hypotheses were tested: CMC clients versus nonclients in 

1996; CMC clients versus nonclients in 1997: CMC clients in 1996 compared with 1997; and 

nonclients in 1996 compared with 1997. 
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Results from the logit analysis support the hypothesis that 1996 CMC clients are 

significantly different in terms of technology investment than 1996 nonclients, using the 

upgrading of a machinery and equipment as one measure of likelihood to adopt new 

technologies. CMC clients in 1996 are more likely to have made recent investments in 

machinerv' and equipment than nonclients. This finding is consistent with the original mission of 

the .MEP program. Looking at 1997 data, results indicate that the profile of CMC clients 

changes, with regard to likelihood to adopt technology, to be more like the general population. 

The only major statistically significant difference between these two groups is that the 1997 

CMC clients are more likely to be located in the city of Chicago than nonclients. With the 

exception of some tentative results with regard to their location, additional modeling results 

indicate that C.VIC clients in 1997 are not statistically different than non-CMC clients in either 

1996 or 1997. In sum. the MEP program, as carried out by CMC. moved away from a 

likelihood to have clients that are more likely to be technology innovative to firms that, if 

anything, have a less than average propensity to invest in technology. 

The next phase of the research supplements the logit analysis by examining in more detail 

the CMC-client base using several case studies. These case studies are used to illuminate the 

conclusion reached in this chapter - there is a difference between clients in 1996 and 1997 in 

their technical sophistication and willingness to modernize through technology. The case-study 

research supports the hypothesis that the average CMC-client profile changed fi-om the pre-1997 

period compared to the post-1996 period. Client firms tend to be more sophisticated, more 

interested, and willing to adopt new technologies in the first period compared with the second 

penod. In all cases, the CMC intervention would be considered successful using NIST "MEP 

evaluation criteria of increased sales; reduced labor costs: reduced inventory costs: and jobs 

retained or created. However, the case studies illustrate that Lhis success can be obtained through 

.wiii 
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a variety of mechanisms, not necessarily technology adoption. Companies that were assisted by 

CMC pnor to 1997 tended to adopt reconimendations made by CMC that were technology 

related. This becomes diluted in the post-1996 clients, who tend to adopt quick-fix solutions that 

are not technology-based. 

The combined findings of the three types of analysis support the hypothesis that, since 

the mception of the program, encouraged by NIST/'MEP. the profile of CMC-client firms and the 

composition of serv ice provision changed. During the period 1994 to 1996 CMC-client firms 

tended to be more likely to be adopters of technologies compared with nonclient firms. In this 

time frame, sen.iccs delivered tended to be heavily concmtrated in technology-related areas. 

After 199(d a change m firm characteristics and service delivery was observed. CMC clients 

became indistmguishable from nonclients. while services provided and delivered moved away 

from bemg technology focused and became more oriented toward general-business assistance. 

Conclusion 

The research concludes by presenting specific policy recommendations that would 

facilitate MEP service centers return to original-program goals and suggests program-design 

changes to more accurately reflect acmal-program outcomes. Recommendations made at the 

local and state level include: 

• CMC should embark on a strategic planning process to help move 

the organization back to providing services that are consistent with 
its core capabilities. 

• CMC and state and local government officials should analyze the 

1998 Illinois Modernization Survey results to provide guidance on 

organization, policy and program design and direction. 

x:.\ 
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• Once core competencies have been identified, CMC management 

must decide if they want to remain a nonprofit, government-

subsidized program. 

• If CMC decides to remain a goverrunent-assisted program, CMC 

staff and management, with the assistance of state and local 

government program staff, should identify, approach and establish 

effective partners that would complement their own ser\'ice 

delivery. 

• Following from this, state and local government officials should 

reexamine the measurements of success used to evaluate CMC. 

The goals and mission of the program from the government 

perspective need to be clearly articulated. Things to consider in 

designing metrics include how to share credit with partners, how to 

account for adaptive learning on the part of firms, and varying 

meuncs by type of service. 

Rccommendaiions made at the national level include: 

• Conduct a nationwide-needs analysis of SMMEs. 

• .\nalyze regional-market conditions by creating an inventory of 

sen-'ices currently provided by the private sector and those that are 

under supplied by the private sector. 

• Construct new evaluation metrics that are more comprehensive and 

capture feedback on adaptive learning, public cost benefit, spill-over 

etTects. and worker benefits. 

• Develop some concepts that would provide program mangers with 

techniques to make a consistent "but for" determination of potential 

clients. 

.x.\ 
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I. INTRODUCTION 

A. Purpose 

Since the 1980s federal and state governments have expanded their roles in applied-

[echnology policy to encourage economic competitiveness and development. WTiile investigating 

these trends, and comparing the goals and objectives at the national and subnational level, this 

stud\' tbcuses on a particular program - the .Manufacturing Extension Partnership (MEP). The 

evolution of the MEP program is examined within the context of existing theories of 

technological change and economic development. 

The research tbcuses on whether the mission of MEP has changed since the program's 

inception in 1988. The MEP program is comprised of a nationwide network of centers that 

provide productivity-enhancing services to small and medium manufacturing establishm.ents 

iS.M.MEs). The research examines program and policy changes and trends through neoclassical 

and ev olutionary theoretical frameworks. WTiile starting with an overview of the program at the 

national level, the study focuses on an evaluation of the program as carried out by the Chicago 

Manutacturing Center (CMC). CMC is the MEP center serving the six-county Chicago-

metropolitan region. This case study research elucidates the reasons behind program and policy 

changes that occurred moving the center away from a technology-diffusion service provider to a 

more general-business-assistance resource. The research examines the implications for 

policymakers, practitioners, and stakeholders of the program and policy changes that occurred 

smce the program's inception. 

B. BackgrGund 

Focus on increasing manufacmring productivity is obvious from an individual firm 

perspective - depending on the degree of market competition - increases in productivity permit 

1 
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lower costs or higher wages and profits. Productivity from a national perspective is important in 

maintaining a strong, competitive position in a global economy. 

[t is argued that strategic national and regional efforts to maintain industrial 

competitiveness depend on many factors, including; innovation, technology diffiision, and the 

otTective application of technology (United States, 1990). It is also believed that in the long run, 

technological knowledge is the main source of economic growth and improvement in the quality 

of life (Organization for Economic Co-operation and Development, 1996). 

Productivity growth tor SMMEs in the United States is problematic from the tbllowing 

standpoint. From 1967 to 1992. productivity growth, as measured by value added per employee 

(Kane ct al.. 1997), tor SMMEs averaged 2.1 percent annually compared with 2.9 percent for 

larger tlrms. In 1992, the value added per worker at SMVIEs was only two-thirds of the value 

added per employee at large firms, with the gap continuing to widen (Kane et al., 1997). 

Several related factors appear to drive the productivity and pay gaps bervveen smaller and 

larger L'.S. manufacturers. For e.xample. SMMEs are less intensive technology users compared 

with large manufacturers. SMMEs are less likely than larger manufacturers to know about and 

implement off-the-shelf technology that could increase productivity. Using 1988 data, a study 

published by the Department of Commerce in 1990. found that small metalworking shops were 

about half as likely to use computer numerically controlled (CNO machiner\-. one-quarter as 

likely to use personal computers, and one-sixteenth as likely to use robots. SMMEs also lag 

behind their larger counterparts in awareness and implementation of modem management and 

shop-floor methods, such as work teams, just-in-time (JIT) and cellular manufacturing, inventory-

management and control, quality systems, bottleneck scheduling and planned preventative 

maintenance. SMMEs are also less likely to use progressive workforce practices, including 

protlt sharing and shop-floor training (Cohen and Zysman. 1987; Kane et al.. 1997). 

7 
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Luria (1996) argues that the lagging use of technology and modem management 

techniques among many SMMEs in the United States creates a vicious cycle. He and his 

colleagues tind thai less technology and less modem methods result in lower productivity growth 

for smaller tlrms. Lower wages follow, making it more difficult for smaller manufacturers to 

attract and keep skilled workers, and undercutting the incentive that these firms otherwise might 

have to invest in labor-saving, productivity-boosting technology (Kane et al., 1997). This often 

leads larger manufacturing companies that purchase goods from small firms to think of them as 

only suppliers of simple parts and assemblies. This further reduces prospects for higher wages 

and investment in technology, as larger tlrms with considerably more market power are able to 

squeeze the profit margins of SMMEs. 

In the late 19S0s. U.S. policymakers were expressing concern about the rate of 

technology adoption by the country's four hundred thousand SMMEs (OTA 198S; Dertouzos 

and Solow. 1989). This fear arose because of the link between U.S. technology adoption and 

industnal performance - slow rates of adoption have a negative impact on industrial 

competitiveness, regional economies, and the stability of high-wage manufacturing jobs 

(Shapira. 1990). 

The promotion of technology adoption within SMMEs is the core of the MEP program. 

In response to lagging productivity trends, the MEP program is established to encourage and 

assist SMMEs to adopt productivity-enhancing technologies, thereby increasing SNLME global 

competitiveness. Omnibus Trade and Competitiveness Act (OTCA), (Public Law\ no. 100-418. 

1988). .\t the time when MEP is first proposed U.S. firms are facing stiff competition fi-om 

overseas competitors in large part due to the increasing value of the dollar, which makes imports 
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relatively less expensive. The NIEP also exemplifies a trend to form partnerships between 

private and public organizations to provid<^ technology-program services to SMME in the United 

States (Shapira and Youtie, 1996). NEP is a collaborative initiative between federal, state, and 

local governments. The National Institute of Standards and Technology (NIST) is the federal 

sponsor. 

The program received modest federal fijnding during its first few years. However, by 

appropriations rose to S105 million. During the period 1988 to 1995, as noted earlier, a 

stronger dollar led to an increased level of competition, both in terms of impons and exports. In 

response to this increased competition with foreign inanufacturers some domestic manufacturers 

restaictured and through this streamlining were able regain some of their competitive position 

Hov\ever. most of the gains in U S. manufacturing pertbrmance occurred among large companies 

thai possessed the resources to reengineer their industrial processes, introduce new technologies 

and quality methods (Shapira, 1998) 

Several movements have occurred within the VIEP system. First, at their inception 

centers focused on technology-diffusion assistance. This gradually shifted to an increased tbcus 

on general-business assistance and training. Second, the implications of the sunset clause for 

federal funding contained in the original 1988 legislation began to be felt by the early funding 

recipients' The federal sunset clause mandated that centers become self-sutTicient by the end of 

their sixth vear 

Tlic sunset pro\ ision \MI1 be discussed in more detail in Chapter 3 and Chapter 6. 
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to a gradual reduction m federal funding over a six-year period, reality took a few years to set in. 

Ac the same time as the impact of reduced federal funding on the bottom line became apparent, 

changes m center behavior began to occur. This behavioral change will be discussed in Chapter 

3 and Chapter 6. 

C. Central Research Question 

L'smg C.\1C as a case study, the analysis compares actual results with program mission 

and goals for 1994-1996 and 1997-1999. The research tests two hypotheses. First, that the type 

of firm assisted by CMC services changed away from firms more likely to adopt technology 

'.oward firms interested in more general-business assistance. Second, onginally conceived as a 

iJc:inoiog\-diffusion program, over time the MEP program evolved from technology diffusion to 

-• n:ore general-business-assistance program. Several factors may have caused this to happen. 

First v.as reduced federal funding for the program. This caused centers to replace the federal 

re'. enue shonfall from other sources, relying especially on client fees. In order to become self-

sustaining. centers needed a client base that was much broader than the limited number of 

SMMEs ready tor technology-diffusion assistance. This led to centers offering services that were 

more in demand rather than those of the original mission that would facilitate technology 

diffusion. Hand-in-hand with this first point, was a realization that firms needed more than 

information about newer technologies. Many SMMEs required basic business assistance before 

they could consider new technology adoption. These factors resulted in a program that 

e.xperienced an informal (nonlegislative) change in its mission and caused inconsistencies 

between actual and anticipated outcomes at the program and policy levels. 
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D. .Vlethodoloev 

Using CMC as a case study, this research tests the hypothesis that the characteristics of 

tirms assisted under MEP changed since CMC's inception, [t is hypothesized that initially the 

program did lead centers to implicitly target companies more likely to adopt new technologies. 

However, over time, circumstances changed leading centers to deviate from this strategy. This 

resulted in the program becoming less of a technology-diffusion program and more of a general-

business-assistance program. 

The database developed for this research links specific firm characteristics of SMMEs in 

the Chicago area with CMC-client program data. The first component of the quantitative 

research that employs this database is an examination of trends in CMC's service delivery from 

1W4 to 1999. This analysis is conducted to determine whether there were significant chanses in • >  W W  

the type of projects delivered to SMMEs by CMC. This is followed by logit analyses e.xamining 

client and nonclient characteristics in 1996 and 1997. These two years are selected for 

comparison tor two reasons. One reason was that the trends in service provision within CMC 

mdicate that 199" marked a change in direction for the center. In addition. 1997 is the first year 

of reduced federal tunding from MST MEP. 

Logit models were developed to predict what type of firm was more likely to become a 

CMC client in 1996 and 1997. Several hypotheses were tested: CMC clients versus nonclients in 

1996; CMC clients versus nonclients in 1997; CMC clients in 1996 compared with 1997; and 

nonclients in 1996 compared with 1997. 
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The quantitative analyses are followed by six CMC client-firm case studies. The purpose 

of these case studies is to illuminate the results obtained from the statistical analyses. The case 

studies consist of three pre-1997 client-firms and three posi-1996 client-firms. 

The research is also designed to determine whether firms currently assisted through the 

MEP program are significantly different than the entire population of SMMEs. The hypothesis 

is that if Manufacturing Extension Centers (MECs) are assisting firms through increased 

adoption of technology, firms assisted through the MEP program have different characteristics 

that those of the general population of SMMEs: clients should exhibit a greater likelihood to 

have adopted technologies compared with nonclients. If there is no statistical difference between 

the two. the conclusion is that client-firms are not those firms more likely to adopt new-

technologies, but rather are representative of the general population of SMMEs who have a 

demand for more general-business assistance. 

E. Policy Issues/Relevance 

If the analysis does not support the hypothesis that the current operations of the MEP 

center are tbcused on assisting firms that are likely to adopt new technology, the mission, goals, 

evaluation criteria, and impact of the MEP program are in question. If we assume that the 

current mission and goals of the program remain consistent with the original intent of the MEP 

program, are the centers operating within the original scope of the program? Is the fact that 

results indicate that CMC interventions increase firm productivity (Ehlen. 2001) sufficient 

justification tor current service-provision mix to continue, or does the vehicle through which this 

improved productivity occurs matter? Are the current operations of MEP centers competing 
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with other existing gosemment-service providers or private-sector consultants? Can service 

providers specialize in technology-diffusion assistance delivery to a limited, targeted market 

without reU ing more heavily on public flmding? 

There have been many exhaustive analyses evaluating the economic impact of the VIEP 

program on individual firms and state economies (Shapira et al., 1994; Shapira and Youtie, 1995; 

Shapira and ^'outie, 1997; Shapira and Youtie. 1998). All of these economic impact studies 

demonstrated an overall positive impact of MEP centers on SMME productivity. This leads to 

the conclusion that the policy initiative is having the desired outcomes, and the end justifies the 

means. However, these evaluations do not examine the degree to which the program is meeting 

its mission and goals with regard to its diffusing technology to SMMEs. This is the first study to 

address this question. From the point of view of good fiscal management, appropriate use of 

taxpayers money, and to minimize criticism of the program that may lead to elimination of 

funding. I contend that insuring that a program is being carried out in a manner consistent with 

its goals and mission is verv' important. 

F. Organization 

The outline of the study is as follows. First, background information is provided on the 

general economic conditions that served as the basis for manufacturing extension. This includes 

a discussion of market failures with regard to SMMEs and examples of some appropriate public 

policy options adopted to address these failures. The next chapter reviews theories of technology 

diffusion and technology policy to set a theoretical context for discussing the history of MEP 

specifically. The chapter continues with discussion of various theories of subnational economic 

development and techno-economic development and provides a theoretical basis fi-om which to 

examine the state of Illinois' technology-policy development. The next chapter provides details 
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of the federal history of the MEP program and is followed by a literature review of existing 

research on MEP evaluation. 

The study then examines the history of state-level technology policy development since 

the 19S0s with a tocus on Illinois and is followed by a history of the CMC from its inception. 

This chapter focuses on identifying changes in funding patterns, program, and service 

development. 

.•\ review of applied literature on factors influencing firm performance cormects and 

binds the theories of technological change and economic development reviewed in previous 

chapters with the subsequent analytical model developed to analyze changes in firms 

panicipating in the MEP program. With the context for the study set, the chapter continues by 

eloping and building econometric models to analyze the program as carried out by one of the 

MEP centers (C.MC). The models test factors that predict whether or not a firm used CMC 

scr\ices. The dependent variable is a binomial variable (whether or not a firm used CMC 

services). Independent variables include those identified in the literature reviewed in the first 

part of the chapter. .A,s stated above, the hypothesi.s tested is that until 1997 CMC targeted efforts 

on those firms more likely to adopt technology. Beginning in 1997, tactors arose that caused 

CMC to drop any targeted focus, leading to a change in the tvpe of firm it served. .Analysis of 

model results and what the findings mean in terms of program success follow. .Additional 

information to supplement this quantitative analysis is provided in the following chapter, where 

six case studies of firms receiving CMC assistance are discussed. 
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The final chapter summarizes the major findings of this research. It continues by 

presenting policy recommendations that would facilitate MEP-service centers return to original 

program goals and also suggested program design changes to more accurately reflect actual 

program oulcomes. Implications of helping tlrms that would have helped themselves anyway as 

'A oil as the concept of economic development targeting are discussed. 

V\ hat should the policy be? Is the role of government to assist companies that are doing 

A e!i or IP. to help those that are struggling? Once these issues are addressed and acknowledged, 

•iie program couid once agam become more targeted, thus making it more efficient by focusing 

Ji'-mpanies that meet clearly defined program goals. 

C. Kconomic Conditions in the Late 1980s 

B'. IvS" the current account det'icit had grown to a staggenng S161 billion. S5 percent of 

•A Inch was in manutactunng. Japan was by far the country with which the United States had the 

largest trading deficit, accounting for some S4" billion (United States. 1988). Several causes for 

this trade deficit were suggested. They included expansionary fiscal policies, a strong dollar, and 

lack of competitiveness of manufacturing industries in a global marketplace. 

This research focuses on the latter argument. This tbcus is supported by other research 

that suggests that "high-level economic trends and policies can not account for the current state 

of U.S. industry. To understand what has been happening to .American productivity, one must 

know what has been happening on the shop floor, in the laboratory, in the boardroom..." 

(Dertouzos and Solow. 1989, 3). 
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OTA (198S) claims that many of the losses in U.S. manufacturing market share occurred 

before the rise of the dollar and claim that one of the main factors contributing to the trade 

imbalance of the 1980s was due to the lack of competitiveness caused by a low rate of new 

technology adoption. Dertouzos and his colleague (1989) also fmd technological weaknesses, 

that began as early as 1974. a major factor in deteriorating U.S. manufacturing competitiveness. 

The argument for this position is as follows. While the United States was a leader in 

basic research, U.S. companies lagged behind their foreign counterparts in adopting new-

technologies. Dertouzos and his colleague (1989) identify transistor radios, color televisions, 

and CNC machine tools as examples of technological advances first made in the United States 

which ended up being dominated by foreign manufacturers. The authors found that: 

As firms in other countries have improved their capabilines in these 
downstream areas, shortcomings have become evident m the 
performance of .-Vmencan industry- in developing new products. 
cngineenng them, and manufactunng them....\mencan companies 
evidently tind it difficult to design simple, reliable, mass-producible 
products; they often fail to pay enough attention at the design stage to the 
likely quality of the manufactured product; their product development 
times are excessively long: they pay insufficient attention to 
manufacrnnng processes: they take a reactive rather than a preventative 
approach to problem solving: and they tend to under-exploit the potential 
of continuous improvement in products and processes. (Dertouzos and 
Solovv. 1989. p. 68). 

One reason suggested for the shortcomings in the adoption of technology in the United 

States is the lack of government involvement in product development, applied research and 

process. The authors continue: 

VVTiereas the governments of most other industnal nations have actively 
and explicitly promoted research and technology- for economic 
development. US policy for science and technology- has traditionally 
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focused on basic research and paid much less attention to the commercial 
development and applicanon of new technologies. The latter has been 
seen as the responsibility of the private sector. ...Recently, as concern 
about the nation's compentiveness has grown, the government has begun 
to assume a more active role m supporting the commercialization of 
technologv'... Only ver\' recently....has the federal government paid 
much attention to questions of manufacturabilit>' and process technology. 
(Dertouzos and Solow. 1989, p. 77) .  

H. .Market Failures Affecting Technology Adoption 

Given the economic conditions and identification of problems in the 1980s, policymakers 

faccd a tough choice about how to best address the problem of low productivity in SMMEs. 

Further, any contemplated policy needed to encompass the principles tavored by the Reagan 

.Administration, those of free markets and very limited government intervention in the 

marketplace. The administration was able to overcome the apparent contradiction by placing the 

focus on correcting the U.S. trade deficit in manufacturing. 

From an economic perspective, several nonpartisan, positive economic arguments can be 

made to support government intervention in the marketplace. These arguments were 

summarized in a National Research Council (NRC) report (1993). The repon finds that SM.MEs 

may lack knowledge about changing technology and production practices for two reasons; (1) 

lack of information, awareness, or insufficient knowledge of new technologies, and (2) lack of 

intbrmation sharing among firms. The report claims that many SMMEs are unaware of changing 

technology and suggests that this might be because owners and managers are so busy they do not 

have time to keep abreast of either new technologies or new applications of existing 

technologies. The authors claim that this lack of experience may lead managers to be risk averse 

toward making investment in new manufacturing methods. The N"RC finds that many firms 

perceive innovations as a risk to the solvency of the company, not only because of the financial 

costs involved, but also because of the resulting disrupfions that can interrupt production on the 

shop fioor. .A.S a consequence, capital investment in new technologies are either delayed or 
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completely avoided. The authors find that SMMEs tend to be isolated, with not many 

opponunities for networking with similarly situated companies. The lack of information and 

networking act as impediments to learning and continuous product and process improvement. 

.A.t the time the NRC report was published, trends toward original equipment 

manufacturers (OEMs) applying significant pressure to suppliers to decrease costs and improve 

quality were the norm (Luria. 1996). These trends led to pressure on suppliers to integrate new 

technology in their products and to adopt new production techniques such as computer aided 

design (C.AD) and automation. OEMs were forcing smaller firms to take more responsibility for 

engmeenng, and product development, while simultaneously requiring SMMEs to adopt OEM 

quality standards and performance measures. 

One finding by the NRC (1993) was that owners and decision makers within SMMEs felt 

they did not know where to obtain quality, unbiased information, advice, and assistance about 

improvmg their production techniques or adopting new technologies. The authors found that 

firms searching for help from the government were often faced with a confusing, uncoordinated 

array of ser\ices otiered by various providers competing for clients. In addition, the NRC 

suggested that there were few public-sector employees with relevant expertise available for 

consultation with manufacturing firms. 

Based on company feedback, the NRC report (1993) finds that one of the most pressing 

needs of smaller companies was access to and assistance with the application of off-the-shelf and 

best practice technologies, such as C.AD. CNC machine tools, inventory control and. and shop 

scheduling. It finds, however, that the number of vendors and products is overwhelming for an 

owner or manager who is unfamiliar with the technology, often leading to inappropriate choices 

and wasted resources and time. The companies' responses to the NRC survey indicate that 

vendors are one of the main sources for difftision of technology- and best practices among 
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industnal firms. For much of the information that they receive about advances in manufacturing 

technology, smaller firms are heavily dependent on the knowledge of vendors. Because of the 

nature of this relationship, these sources may not be objective. Further, private-sector 

consultants tend to be very expensive and because their e.xpertise is based primarily on work 

with large manufacturing firms their recommendations are often inappropriate or too costly for 

SMMEs (N'RC, 1993). Pnvate-sector sources of external assistance have difficulty justifying the 

up-front sales and marketing costs required to enter into the SMME market. These traditional 

sources prefer to target markets that result in larger accounts and allow the consulting firms to 

amoraze their sales and marketing costs more quickly. 

I. Synopsis 

The program concept of what is currently termed manufacturing extension is based on the 

provision of technology-related services that address many of the barriers to improved 

manutactunng productivity discussed in this chapter. MECs are intended to help SMMEs 

through an mcrease in awareness of modem technologies and best manufacturing practices, 

facilitate interaction berween small manufacturing firms, and become a source of reliable, 

unbiased technology-based information. This research will demonstrate that deliver\- of these 

serv ices has been somewhat limited in practice. 

Why is this important? I will demonstrate that CMC and the VIE? system as a whole are 

not delivering primarily technology-related services to its SM\IE-client base. This raises the 

question of legitimacy. .-Ks suggested earlier in this chapter, from the perspective of public 

policy and fiscal policy it is important to examine program mtent and actual deliverv'. .\ny 

deviation may suggest that the idea behind MEP is flawed, and a technology-diffusion program 

cannot be successful with limited public-sector funding. This suggests that the program be 

redesigned to more adequately account for the realities of economy and the way S.VIMEs process 

information and make decisions. This question needs to be addressed head-on because if the 
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recent downward trend in manufacturing performance continues, the MEP program and its 

serv ice delivery is sure to be scrutinized at the federal and subnational level. 
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II. THEORIES OF ECONOMIC GROWTH, 

ECONOMIC DEVELOPMENT, AND TECHNOLOGY DIFFUSION 

A. Introduction 

This chapter examines the theoretical literature on economic growth, technology-

diffusion, and economic development. Federal technology policy, including the development of 

the MEP program, is based on the economic-growth and technology-diffusion literatures. On the 

other hand, manufacturing extension at the subnational level is firmly based on the economic 

development literature. Most economists agree that technological advance plays a central role in 

the productivity in the economy (Nelson, 1996). For this reason it is important to understand 

how technology advance occurs and affects the rate of advancement. The first section of this 

chapter focuses on economic growth and its application to technology diffusion. The reduced 

scope of this review comes with great warning (Bozeman. 2000)." Given the vast body of 

literature discussing technology, from the research and development (R&,D) stage through 

innovation, technology transfer and diffusion, it is prudent to at least attempt to reduce the scope 

to highlight those topics directly related to technology diffusion and the formulation of policy 

intended to address these issues. That is not to say that economic theory attempting to describe 

any of these other processes will be excluded; they are included if they can be applied to 

diffusion. 

" Bozeman suggests that "In the study of technology transfer, the neophyte and the veteran researcher are 
easily distinguished. The neophyte is the one who is not confused, .\nyone studying technology transfer 
understands how complicated it can be. First, putting a boundary on the technology is not so easy. 
Second, outlming the technology transfer processes is virtually impossible because there are so many 
concurrent processes. Third, measuring the impact of transferred technology challenges scholars and 
evaluators. requiring them to reach deep down into their research technique kit bag" (Bozeman. 2000. p. 
627). 
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B. Theories of Economic Growth and Technological Diffusion 

A comprehensive theory of economic growth is not developed until after the 1950s. The 

theme of this early work is based on the neoclassical theory of the firm and production in a 

competitive industry' (Solow, 1956). Firms are assumed to face a set of alternatives regarding the 

mputs they purchase and the outputs they produce. The firm's only goal is to ma.ximize profits 

gi\ en the external conditions it faces. The economy is assumed to be in equilibrium in the sense 

thai demand and supply are balanced and no finri can improve its position given what other firms 

are doing. Growth occurs because of an expansion of the supply of factors of production that 

shift the aggregate supply curve to the right. 

However, if constant retums-to-scale and other assumptions are accepted, this 

ncoclassically-bascd theory does not adequately explain the increase in output per worker 

expenenced because of movements along a production function resulting from increase in capital 

and other inputs per worker. This increase in output has been accommodated in neoclassical 

theorv- by assuming that technical change resulted in a shift of the production function. 

Technical advance is brought into the standard neoclassical format tor economic behavior by 

hypothesizing that it is a function of past investment. In addition, the standard profit 

maximization hvpothesis has been expanded to account for these investment decisions. 

major contribution to the development of the body of economic growth theory-

surrounding technical change stemmed from Schumpeter's Capitalism. Socialism, and 

Democracv (1942). Schumpeter argued that the microeconomic analysis that was dominant in 

mainstream economics was missing the point by focusing on competition in a static context. He 

suggested that technical advance was the principal contributor to not only economic growth but 

also competition in many industries and, in terms of social benefits, competition-induced 

innovation was vastly more important than competition-induced marginal cost pricing. In 

contrast to Solow's orthodox views (1956) about the relationship between market structure and 
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competition. Schumpeter suggested that if innovation was important in a particular industry, a 

market structure that contained large firms with a reasonable amount of market power was both 

desirable and inevitable (Nelson, 1996). 

second addition to the theory occurred during the 1960s and 1970s when neoclassical 

economists began focusing on methods of economic-growth accounting. One source of growth 

identified for measurement was technical change, and these economists developed production 

functions that allowed for technical advance. 

A third source for renewed interest in economic-growth theory came from within the 

discipline of agricultural economics and focused on viewing returns to publicly financed R&D as 

an investment; hence providing a rationale for public investments in R&D (Nelson, 1996). 

Economists began to explore the reasons for, and the nature of. public finance of R&D 

(Griliches. 1958). The notion that basic scientific knowledge was a public good became widely 

accepted and was accompanied by recognition of market failure in the area of applied-industrial 

R&D. 

1. .Neoclassical Theon' 

.As mentioned above, interest in technological change has increased since the 

1950s (Nelson, 1996; .\ntonelli et al.. 1992). Output in the United States was found to have 

grown at a rate significantly faster than the rate of increase of a price-weighted index of inputs 

(Nelson and Winter. 1982), highlighting the significance of technological change as a source of 

economic growth. 

The analytic foundation for the theor>' that technical advance is an important 

source of growih is provided by Solow (Solow 1956, Solow 1957). Solow (1957) shows how-

growth can be attributed to various sources and how to measure technological advance. Firms 
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are key, productive actors operating with a production function, in part determined by the state of 

technology that transforms inputs into outputs. Technological knowledge is assumed to be 

public in this theory. Firms, given product demand and factor supply conditions, chose a point 

on their production function to maximize profits. This model predicts full employment. Over 

time, output grows as inputs increase and technologies advance. The neoclassical theory, 

focusing on marginal activities, predicts that the elasticity of supply with respect to any input 

equals its share of total factor returns. Proportional output growth due to input growth along the 

production function equals the sum of input growth. Solow (1957) concludes that the residual is 

a measure of the production function shift, or technological advance. 

This iheory is based on several assumptions that warrant scrutiny. The theory 

assumes perfect information and profit-maximizing behavior by the firm. Accommodation is not 

made for imperfect information or incompetent management. An inherent weakness in the 

neoclassical paradigm is that it ignores differences among firms in access to and knowledge 

about new technologies, and the complex processes often involved in making decisions about 

what technologies to adopt. 

2. Weaknesses of the Neoclassical Model 

Upon closer scrutiny of some of the basic assumptions of the neoclassical model 

additional weaknesses become apparent. First, the model rests on the assumption that at any 

given time there is a wide range of technological possibilities that firms may chose, including 

alternatives that no firm has ever before selected. This means that a production possibility may 

exist through no one has ever used it. This is not very realistic. Exploration of technologies that 

have not been used before involves innovation. Expanding the neoclassical model to include 

innovation implies that R&D is an activity whose outcome can be predicted in advance. 

Therefore, there would be no difference between moving along the production fiinction by 

19 



www.manaraa.com

increasing one kind of capital and shifting the production function by increasing capital through 

R&D investment. 

The neoclassical model makes no allowance for uncertainty" nor for differences of 

opinion about the technology that is best. The model also does not allow for externalities of 

investment and R&D. It assumes the firm retains full control of the knowledge generated 

through R&D. This is obviously not the case. Although a firm might try to restrict knowledge 

about its innovation, at the very least other firms become aware that something new was 

successfully introduced. In other instances, enough is published or is evident to observers to 

provide information on how they too could adopt such irmovation. 

Even the amended neoclassical model cannot accommodate the uncertainty 

associated with attempts to innovate, the public nature of knowledge associated with the 

outcomes of these attempts, and the diversity of firm behavior that is inherent in a world in 

which innovation is important. .A.s a result, it can not explain technological advance at the level 

of the individual firm. In addition, it is not possible to reconcile what is known about 

technological change at a microeconomic level with the structure used to model technical 

advance at the sector or macroeconomic level by arguing that the macroeconomic model deals 

with the average firm. Differences among firms and the disequilibrium in the system are features 

of growth driven by technological change in the real world. 

Traditionally, economists have tended to minimize the differences among 

individual firms. Nelson (1996) argues that this lack of interest by economists in discretionar\' 

firm differences stems from a particular theoretical view of economic activity and the role of 

behavior of firms which he explains as follows. First, since the ininal formulation of the general 

equilibrium theory, most of the focus has been on how well, given preferences and technologies, 

an economy allocates resources. Given this focus, by definition there is very limited focus on the 
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intricacies of how individual firms operate. Second, in explaining firm behavior, neoclassical 

economists tend to assume that firms, given their objective to maximize profit, face given and 

known choice sets constrained by technology and have no difficulty in choosing the action that is 

the best for them. The combination of these two factors lead to an analvtic framework that 

ignores what actually goes on in firms, and supports the idea that firm differences do not matter. 

While current versions of the neoclassical model expanded to accommodate 

technology as an endogenous variable, they have not moved away from the assumptions that a 

firm's set of choices as given and obvious and that the best choice is similarly clear and obvious. 

Because of this, the reasons for firm differences in technology or organization are ultimately 

reliant on the differences in initial conditions that may make the choice sets different. Given the 

same conditions, all firms will do the same thing. 

Over time new bodies of literature arose because of the inability of the 

neoclassical model to adequately explain economic growth through technological advance 

( Mansfield. 1968, 1971:). .Mansfield's research was one of the first to highlight the importance 

of uncenainly in the technology adoption process. He argued that firms have considerable 

difficulty in evaluating new technological developments. In addition, he suggested that there is a 

considerable variation across firms regarding the time line for adopting new processes, 

particularly when technology is advancing very rapidly These two ideas are inconsistent with 

the neoclassical viewpoint that technological knowledge is a public good and that growth is an 

equilibrium process. 

3. Evolutionary Theory 

Evolutionary theory defines all regular and predictable behavior patterns of firms 

as routine. The term routine includes firm charaaeristics ranging from, well-specified technical 

routines for produaion; procedures for hiring and ordering new inventorv': policies regarding 
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investment. R&D. advertising; and business strategies about product diversification (Nelson. 

1996). E\ olutionar\' modeling highlights the similarities among these different sorts of routines. 

.As tar back as Malthus. there has been a long tradition in economics of thinking 

about economic growth as an evolutionary process. More recently Nelson and Winter (1974; 

1975; 1982) introduced an evolutionary theory of productivity growth. In this model, discovery 

or creation of a new technology is recognized as being uncertain as well as costly. Research and 

development is often profitable for a firm if the R&D results in a better technology and if 

competitors are not able to imitate quickly and easily: different firms make different technical 

decisions, some turn out to be better than others. Over time, productivity grows as new 

technologies are discovered and applied, as better technologies discovered by some firms are 

imitated by others, and as profitable firms grow relative to nonprofitable ones. The ability of 

firms to imitate the technologies of other firms and the e.xtent to which profitability of the firm 

mduces its e.xpansion are treated as variables within the evolutionarv- model, indicanng a formal 

relationship between R&D spending and new technologies. 

This emerging evolutionary theory focuses on firm-specific dynamic capabilities 

including strategy, structure, and core capabilities (Nelson and Winter. 1982). The concept of 

strategy in this theory of the firm connotes a set of broad commitments made by a firm that 

define and rationalize its objectives and how it intends to pursue them. Some of this may be 

written down (codified), some may not be, but rather is in the management culture of the firm. 

In contrast to traditional theory, this theory does not assume that these objectives are necessarily 

profit ma.ximizing. The concept of firm structure is defined in the theory in a fairly general way. 

It involves how a firm is organized, and how decisions are actually made and carried out. These 

factors determine what the firm actually does, given its broad strategy. .A. firm whose strategy 

calls for being a technological leader that does not have sizable R&D operation, or whose R&D 
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director has little input into the firm's decision making, has a structure out-of-tune with its 

strategy. 

Nelson and Winter (1982) propose that a firm that works well can be understood 

in terms of a hierarchy of practiced organizational routines which define lower-order 

organizational skills, how these are coordinated, and higher-order decision procedures for 

choosing what is to be done at lower levels. The notion of hierarchy of organizational routines is 

the key building block behind their concept of core organizational capabilities. At any time the 

practiced routines built into the organization define a set of things the organization is capable of 

doing confidently. If the lower-order routines are not there tor performing various tasks, or if 

they lack a practiced higher-order routine for invoking them in the particular combination needed 

to accomplish a particular job. then the capability to do that job lies outside the organization's 

core capabilities. 

If one thinks within an evolutionarv' framework, it can be seen that a firm will 

have an extremely difficult time determining its best strategy. .A. basic premise of evolutionary 

iheor>- is that the world is too complicated for a firm to comprehend. There are cenain 

characteristics of a firm's strategy, and of its associated structure, that management can have 

confidence will enhance the chances that it will develop the capabilities it needs to succeed. 

There are other characteristics that seem a prescription for failure. However, there is ample 

room in bet\veen. where a firm simply has to improvise. As a result, using a framework based on 

evolutionary theory, firm diversity is to be expected. It is almost inevitable that firms will 

choose somewhat different strategies, leading to different firm structures and core capabilities, 

including R&D and diffusion. Firms will chose different paths - some proving profitable and 

others not profitable. Firms that systematically lose money will have to change their strategy- and 

structure; develop new core capabilities or operate the ones they have more effectively; or go out 

of business. 
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In contrast to neoclassical models, evolutionary theor\' espouses that technology 

advance proceeds through an evolutionary process, with new products and processes competing 

with one another and with prevailing technology. When an industry or a technology is new, 

firms take a wide variety of approaches to technological innovation. As experience grows, some 

approaches begin to have better results than others. Firms who have made the best decisions do 

well, while those that made bad choices do poorly. 

Evidence suggests that whether the new technology conforms with the core 

capability of the firm is important in determining success (Nelson and Winter. 1982). It has been 

noted that a major change in management and strategy often are necessary if an old firm is to 

survive in a new environment (Tushman and Anderson, 1987). However, changes in 

management and strategy may not be sufficient, as structure and core capabilities are far more 

difficult to change than management and articulated strategies. 

4. Weaknesses of the Evolutionary Model 

.Modeling technology diffusion as an evolutionary process is much more complex 

than modeling based on neoclassical theory. Under evolutionary theory, the behavior of the firm 

must be explicitly included in the model. Compared with modeling under neoclassical theory, 

the pivotal role of decision rules and routines in the evolutionar\'-process model implies that the 

analyst must have detailed information about the firm and its organizational characteristics. 

Evolutionarv- models are less stable than models used under an equilibrium approach. This leads 

to a certain lack of predictive power compared with neoclassical modeling. However, Nelson 

(1996) suggests this approach is favored despite the fact that it is not a fully evolved 

comprehensive model because: 
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Those doing tbrmal growih theory, or reflecting theorencally on the 
nature of institutions of modem capitalism, have not paid enough 
attention to the closer-to-the ground theorizing by economists who have 
been studying the matter empirically. Those doing detailed empirical 
work and, in the course of that work, presenting a causal story have in 
general not seen tit to call attention to the often major differences 
between their account and what is presumed in formal growth theory. As 
1 think back on it, much of my own work during this period can be 
understood as the result of my growing awareness of the disjunction 
between formal theoretical work and the empincal studies of the subject 
matter (Nelson, 1996, p. 6). 

C. Diffusion Theories Comparison 

1. Neoclassical 

.Assuming perfect competition, perfect information on technology, and the 

ma.ximizing behavior of firms, diffusion arises from an unequal distribution of certain key 

charactenstics of firms that are decisive for adoption. Firms have the same information on the 

now technology, but not the same ability or potential profitability to use it at a given point. Price 

changes of the new equipment are then the engine of adoption. Firms display the same rational 

behavior when faced with similar information, although they face different constraints as they 

have different production conditions and different market positions. This indicates that while the 

incentive from outside is the same for all firms, the time of technology adoption differs. 

2. Evolutionary 

Diffusion as evolution emphasizes the role of inertia, past experience, and 

knowledge on the decision process of firms (.Antonelli et al. 1992). Evolutionary theory-

suggests that routine patterns dominate over rational choice of a new technique. This theory is 

based on bounded rationality (Simon. 1982), where firms e.xhibit satisficing behavior as opposed 

to optimizing behavior. Pure optimization and fiill rationally do not coincide with firm behavior. 

.•\ccording to Simon (1959), entrepreneurs' psychology is very important. Instead of maximizing 

long-run profits, the entrepreneur may very well value the short term, and be content with a 

satisficing level of profit or sales: a firm may chose not to adopt a new technology if it considers 
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the current technology sufficient. The decision maker chooses not to make the investment not 

because he is risk-adverse, but rather because the change will involve too much trouble 

organizationally. In contrast to neoclassical theory, with this evolutionary model, information 

has a cost. This is consistent with Nelson and Winter (1982) discussion of evolutionary behavior 

where firms are subject to routines and possess skills which determine their behavior - firm 

variants arise from different habits, rather than from different e.xpenditures to obtain different 

information.' For these reasons, all firms do not adopt new technology instantly and completely. 

3. Differences 

Classical models of technology diffusion assume that all firms, based on the same 

knowledge, make decisions about identical alternatives: differences in choice reflect differences 

in factor price and market conditions. The time and cost involved in learning about new-

technologies. and their implementation are not taken into consideration in the assumptions of the 

classical model. This makes no allowance for imcertainty and the proprietarv' nature of some 

new technologies. Neoclassical economics, with its focus on market equilibrium, cannot e.xplain 

ihc dynamic process of technology diffusion. 

There exists a large body of literature on the diffusion of new technology among 

potential users (Griliches, 1957: Mansfield 1968; 1971; 1972). Although researchers differ on 

whether the judgments about technology are competent or arbitrarv' (Griliches, 1957; Ray. 1984). 

there appears to be agreement that firms differ in the speed with which they become aware of. 

evaluate and make decisions regarding technology options. If all firms are fully informed about 

new technology created by one firm in an industry and have full access to it, the irmovating firm 

would have little incentive to develop and introduce new products and processes. Consistent 

with these research findings, the more recent evolutionary theories of economic growth appear 

Evidence supporting this theoretical approach is provided in Chapter 8 where case studies for si.x firms 
are presented. 
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more insighttlil and realistic (Nelson and Winter, 1974, 1975, 1982). Discovery or creation of a 

new technology is uncertain and costly; because of these differences in uncertainly, different 

firms make difTerent technology decisions. Over time, productivity grows as new technologies 

are discovered and applied, as better technologies discovered by some firms are imitated by 

others, and as profitable firms grow relative to unprofitable ones. Nelson (1996) claims that 

there are two conceptually distina kinds of mechanisms by which the use of a profitable new-

technology is spread. One is the diffusion of a new technology fi-om firm to firm. The other is 

the growth of firms that use a superior technology relative to those that do not. 

4. Application 

Diffiision. rather than innovation, appears to be the dominant mechanism for the 

spread of a new technology in sectors where the firms are small compared with the market as a 

whole. These firms are frequently dependent on suppliers, cooperative R&D mechanisms, or 

gov emment-sponsored programs to provide them with information on technology options. 

One reason these firms do not immediately adopt technologies is due to a lack of 

adequate information to form a judgment. .A.s technology use spreads, information feeds back not 

only to potential users but to the designers of the product and their competitors This learning 

process leads to product redesign to improve performance and potential production cost 

reduction Some potential users may choose to wait for the second or third generation of a new 

technology before making the investment. As the produa improves and versions of the 

technology better suited for particular types of users appear, more and more potential users find 

it profitable to adopt the technology (David. 1975). As time goes on, a new design may come 

along, causing the produa cycle to begin again. 

The MEP program provides technology ditTlision to SMMEs on different levels. 

The program facilitates learning among technical experts and firms and programs are often 
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designed to encourage learning and information sharing among firms. These approaches 

combine neoclassical optimization and evolutionary theories of technology diffiision. 

D. Technology 

To determine what, if any, public policies should be implemented to facilitate technology 

diffusion, ii is crucial to define the term technology. Technology is defined by Metcalfe as "the 

ability to carr\' out productive transformations: it is an ability to act, a competence to perform, 

translating materials, energy and information in one set of states to another more highly valued 

set of states" (Metcalfe, 1995). 

Employing Metcalfe's definition there are three interdependent dimensions of 

technology; knowledge; skills; products and processes. In principle, policies can be designed to 

intluence each of these aspects of technology independently, although in most circumstances the 

three are jointly addressed. For firms that develop new and improved products in search for 

competitive advantage, the product and process dimension is the central concern. The skills and 

knowledge underpinning a technique are a concern of firms; but these dimensions are produced 

by a wider set of institutions. 

Vincenti (1990) suggests that there is no satisfactory classification of knowledge for 

innovation. However, two important distinctions are often made; basic knowledge and applied 

knowledge. Fundamental, basic, or pure knowledge is distinguished from applied and 

engineering knowledge - a distinction based on the nature of the knowledge. Fundamental 

knowledge is usually defined in terms of the laws of natural phenomena and their empirical 

verification by replicable. experimental methods. Applied knowledge is more specifically 

focused on particular generic productive transformations and may or may not be capable of 

verification of scientific means. 
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Metcalfe (1995) suggests that the codification of knowledge may be more or less explicit. 

Different kinds of knowledge have different costs of translating them into technological codes. 

Such costs are fixed outlays relative to the use of the information, and when average fixed costs 

are high it is not likely to prove cost effective to transform knowledge in a codified form. 

Therefore. .Vtetcalfe concludes that knowledge once produced is not going to be freely available 

to all that demand access to it. As the uncodified component of knowledge increases, the 

significance of learning by observation increases. Accumulation of knowledge occurs more 

through experience and communication. It is increasingly more verbal and likely to occur 

through personal contact. Metcalfe suggests that this leads to the accumulation of tacit 

knowledge connected to trial-and-error methods: to learning by doing, by using, and by being 

linked to specified activities carried out by specific organizations. 

The significance for policy is that any technology policy or program draws on different 

kmds of knowledge created in different institutions and accumulated by different mechanisms. 

The integration of the relevant information and the variety of modes of acquisition are crucial. 

Technology policies should be based on an understanding of these different sources of 

knowledge, the different motivations and methods, that underpin the acquisition of knowledge. 

The creation and application of technology serve different economic functions. .A 

detailed knowledge of customer needs is crucial to the innovation process. The failure to 

incorporate this specialized knowledge partly explains the poor results of major government-

sponsored civilian-technology programs (Metcalfe, 1995). Innovation is neither technology push 

nor demand pull, rather it is a subtle and varying blend of the two (Freeman, 1984; Mowerv' and 

Rosenberg, 1979). 

This decentralization marks the evolutionary nature of economic change. The process of 

market competition is essentially a creative process of discovery and it is counterproductive to 
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conceive of such a process in the context of perfect knowledge and perfect foresight (Hayek, 

1948). But. equally, policymakers are pan of the same discovery processes and are subject to the 

same limitations as the individuals that they seek to influence. 

1. Technology Policy in an Equilibrium World 

The chief focus of existing technology policy is based on market incentives to 

induce innovation by profit-maximizing firms. Under this model, knowledge production is 

charactenzed by indivisibilities, uncertainty, appropriability, externalities, and public-good 

dimensions (Dasgupta. 1988). These characteristics lead to the general presumption of market 

failure, in the sense that market incentives do not produce optimal allocation of resources to 

innovate. From this follov 3 the general case for policy intervention. .A.s the sources of market 

failure are to a considerable extent interdependent, policy prescription may be particularly 

troublesome (Stoneman and Vickers, 1988). In addition, given that conflicting forces are at 

work, more specific frameworks are needed to provide explicit policy recommendations. 

In neoclassic economic theory the problem of technology policy appears as the 

identification and adoption of maximizing economic equilibrium. Left to itself, the market 

mechanism will generally fail to produce the best possible allocation of resources to R&D. The 

source of inefficiency rests in inappropriate incentive mechanisms or in the imperfect 

distribution of information across economic actors. Firms always do the best they can, but they 

face some form of constraint. The central policy option becomes one of changing incentives. 

In this optimizing world, the optimizing policymaker seeks to maximize social 

welfare through developing policies that also permit individual actors to maximize their personal 

welfare. These criteria define the arena of policy choice. In this instance, the policymaker is 

considered to be a fiilly informed social planner who can identify and implement equilibrium 

policies. 
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While market failure in an equilibrium world is the rationale behind 

policymaking, the prevalence of market failure in the real world provides limited insight on how 

the theory can be used to develop public policy. Theory predicts that tlrms may spend too little 

or too much on innovation, generate those irmovations too early or too late, or generate 

inno\ations that are too similar or too difTerent. The nature of the policy advice, therefore, 

depends on the specifics of each case. However, the more detail required by the policymaker, 

the more costly it is to produce the necessary information. At the extreme, the constraints the 

policymaker faces become indistinguishable from those of the private-sector decision maker the 

policy is designed to influence. 

2. Technology Policy as Evolution 

Firmly rooted in the behavioral theory of the firm, evolutionary-technology policy 

is tbcused on le- ning capabilities, adaptive behavior, and the interactions between these 

behaviors and various economic-selection mechanisms. Whether it is because of the 

organization, the individuals involved, or circumstances; no two firms can be expected to 

innovate in the same way. This tendency towards technological diversity is a defining 

charactenstic of the evolutionary approach. There is no simple connection between economic 

and social welfare and these characteristics of innovation and diffusion. .Metcalfe (1995) 

suggests that while progress is desirable in so far as economic wealth is desirable, the incidence 

of evolutionary progress is uneven, and that the benefits and costs fall unevenly and 

unexpectedly. 

Most significantly, under an evolutionary approach there is no longer a role for 

the optimizing policymaker. Uncertainty, ill-defined choice sets, and bounded rationality put the 

policymaker in same position as the firms which policy seeks to influence. Improvements in 
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technology are the best one can hope for and the way to encourage such improvements is by 

increasing the leammg capabilities of ail the instimtions involved in the process. 

Evolution is a change that occurs endogenously, without reference to adjustment 

to some equilibrium state. This means moving away from a view of competition based on price 

toward viewing competition in terms of those decisive cost and quality advantages that arise 

from innovative behavior. It entails a shift from perceiving competition in terms of states of 

equilibrium characterized by different market structures, to competition as a process of change 

premised on the existence of the different behavior of firms and other economic agents (Nelson 

and Winter. 1982). In an evolutionary world, a central purpose of policy becomes that of 

stmuilating the technical and innovative capabilities of economic system - enhancing the learning 

processes in firms and other institutions to generate variety in behavior. The evolutionary-

economic processes are almost by definition open ended and unpredictable. Although the 

emergence of new ideas is unpredictable, the process that translates them into coherent patterns 

of change is not. pivotal role of technology policy and policymakers is translating these. 

The evolutionary policymaker adapts rather than optimizes. The central concern 

is the innovation system - the operation of the set of institutions within which technological 

capabilities are accumulated. The policy problem is defined in terms of the dynamics of 

innovation in a world characterized by immense complexity. Moreover, just as individuals 

operate under the constraints of localized, imperfect, and uncertain information so does the 

adaptive policymaker. There can be no presumption that the policymaker possesses a superior 

understanding of market circumstances or technological information. Rather, the policymaker 

may demonstrate superior coordinating ability across a range of diverse institutions. Technology 

policies can fail just as easily as the technology strategies of firms. The issue becomes how well 

policymakers use their experiences to learn and adapt. Given the emphasis on adaption and 

policy by trial-and-error, two observations can be made. First, the value of limited policy 
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experiments to guide the learning process (Tassey, 1982) and second, as an integral part of every 

program, the importance of rigorous and consistent evaluation of policy (Georghiou, 1989). As 

this research will show, MEP has been exemplary in exhibiting these two characteristics. 

There is also the question of how policy interacts with the agents it seeks to 

mtluence. Many routes are often available to deliver a given policy to its intended recipients but 

little is known about their relative advantages (Metcalfe. 1995). For example, a framework 

which makes firms compete against each other (targeted) will produce different outcomes from a 

policy which is available to all who are willing to join the queue (as a right) for public support. 

3. Differences 

For evolutionary policymakers, adaptation and learning displace neoclassically 

based equilibrium and optimization as organizing criteria. Under the neoclassical theorv", 

policymakers, subject to the same rigorous standards of behavior that are applied to firms, are 

placed in the untenable position of developing policies that maximize societal- and firm-

economic welfare. In contrast, the task of the evolutionary policymaker is more realistic. The 

adaptive policymaker is assumed to operate with localized, imperfect, and uncertain information. 

The policymaker is not assumed to have a superior understanding of technological information -

expectations are based on the policymaker's ability to coordinate activities across institutions and 

ability to learn from experience. 

E. Theories of Economic Deveiopment 

The MEP at the federal level is based on the theoretical foundation in the technology-

diffusion literature. At the state and local level its theoretical base is found in the economic 

development literature. This next section discusses various theories of economic development, 

how they develop over time, and how they apply to manufacturing extension. 
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1. Traditional Theories 

Traditional theories of economic development are generally based on the trickle-

down philosophy that suggests that benefits of economic growth and expansion will trickle down 

to improve conditions of the poor. They are firmly rooted in neoclassical theory, in spite of the 

fact that neoclassical economic theory does not offer a significant spatial dimension. 

Goldstein and Lugar (1993) define neoclassical economic theories as those 

tbciising on market responses to changes or differences in prices, thereby assuming that markets 

operate competitively. .A.11 factors of production are assumed to receive the value of their 

marginal products as compensation for the services they provide. The paradigm used historically 

tor justification and development of economic development policies is not dissimilar to that used 

traditionally for justification of technology-policy development at the federal level. One caveat, 

the unit of analysis is now subnational rather than national. 

The primary theoretical justification for what are considered traditional supply-

side policies for economic development grew out of the neoclassically based industrial-location 

theorv' introduced by Tiebout (1962) and further developed by Thompson (1965). This theorv-

suggests that economic growth in a region is determined by the location of economic activity 

within that region. Operating within the neoclassical framework, what determines firm location 

is profit maximization and cost minimization in proportion to revenue, accounting for market 

characteristics. Firms operate where marginal product per dollar of all factors of production is 

equal thereby ensuring optimal resource allocation. 

VVTiile early location theory focuses almost exclusively on minimizing 

transportation costs, the theory has evolved significantly since then. In its most basic form, the 

location-theory model postulates that the best location is ahnost always on the cheapest transport 

link between markets of raw materials. Theoretical advances incorporate production-cost factors 
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and other noncost factors. These include labor, land, capital, energy, taxes, market size, regional 

amenities, and technological capabilities. Application of this least cost principle is also 

e.xpanded to the analysis of investors - not just seeing to site a new plant but also in terms of 

relocation when they would search for a location where the retums-on-capital investment might 

be ma.\imized because of site-specific characteristics. 

In general, studies prior to I960 indicate that basic cost factors were the dominant 

determinants of industrial location patterns (Blair and Premus, 1993). More specifically 

transportation, access to markets, access to material inputs, the availability and cost of labor are 

considered the most significant (Blair and Premus, 1993) cost factors. More recent empirical 

studies indicate that, as the economy and technology becomes more complex, the list of 

significant location factors expands to include technical competence of the labor force, state and 

local taxes, regional business climates. quality-of-Ufe factors and other regional difference (Blair. 

1995). WTiile traditional cost factors continue to be the most important locational criteria for 

many industries, they have declined in relative importance as other locational factors become 

more important (Blair and Premus. 1993). 

Exhaustive studies were conducted to determine the most important costs facing 

the firm when making a location decision and the most effective tools that subnational units of 

government can employ to make their region more attractive."^ Out of the theory came industrial-

attraction strategies, economic development strategies used almost exclusively until the 1980s in 

communities throughout the United States. The basic assumption underlying this smokestack-

chasing-attraction strategy was that a community could make its location more attractive to 

companies by offering incentives and subsidies to reduce the cost of doing business, as discussed 

in the location theory. 

^ See Bartik f 19911 for additional summary of research findings. 
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There are many supply-side policy tools that localities devised to help reduce the 

cost or'doing business in their region in order to make it more attractive for firms to locate there. 

These include tax concessions (property, income, sales, utility), employment creation and 

retention subsidies, capital grants, loans, and interest subsidies. 

2. Strengths and Weaknesses 

Location theory is one of the better-developed branches of urban economics. 

While pro\en to be a valuable analytical tool, it does possess several weaknesses and'or 

limitations. First and foremost, location theorv' is rooted in neoclassical economics where the 

sole goal of investors is to maximize profits. While this is not an uncommon assumption in 

economic theory, it is important to recognize that investors may have alternative motives. These 

could include making decisions that are safe from criticism or that have a high probability of 

earning at least a minimum threshold profit (Blair and Premus, 1993). Recent analysis of 

business decisions suggests that many executives may be more concerned with short-run 

outcomes than maximizing profits over the long run (Blair and Premus. 1993). 

Blair (1995) claims that inertia is perhaps the strongest, and often unrecognized, 

locational factor. One reason why inertia may play such a strong role is that the economic and 

social structures of an area may evolve to reinforce the initial locational choice. The firm 

supports the community and the community develops in ways that support the firm (Norgaard. 

1984). In other words, a firm develops ties to other producers, buyers, and employees that may 

be severed if the tlrm relocates. The business ties may even be cemented by personal 

friendships. This suggests that building cooperative working relationships among firms and with 

local governments can be a powerful economic development strategy (Blair, 1995). 

.Additional shortcomings of such supply-side strategies include uncertain impacts 

of particular investment incentives, the ease with which competitor jurisdictions can match 
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subsidies for mobile capital in a bidding war, economic decline continues in some states even 

during decades of vigorous efforts to lure and keep industry through supply-side devices, and 

that in spite of government offering location-theory-based incentives the private sector fails to 

invest in R&D and additional business formation. 

From the policy perspective, it is difficult to determine how public-sector officials 

actually make decisions on the t^pe and level of cost-reducing incentives to provide private-

sector firms. What is clear is that political factors such as public opinion are often weighed into 

the calculation and become part of the bargaining process between businesses and subnational 

government (Blair. 1995). 

Finally, one serious limitation of location theory today is that modem 

technologies and telecommunications alter the significance of specific locations for the 

production and distribution of goods. However, the contribution of location theory to local 

economic development is the realistic parameters it places on the development process. 

3. Demand-Side Strategies 

The 1980s witnessed somewhat of a paradigm shift at the subnational level. 

Go\ emments became increasingly more reliant on what became laiown as demand-side, new 

wa\ e. or entrepreneurial strategies to facilitate economic development (Eisinger, 1988). Eisinger 

ideniified siaics as being entrepreneurial if they adopted demand-side strategies as opposed to 

supply-side strategies. 

Supply-side strategies were developed by states that recognized various 

shortcomings of the supply-side approach to encouraging private investment for development. 

These new strategies were based on the idea that anticipating or stimulating demand forces in the 

market would offer more effective economic development results (Eisinger. 1988). However. 
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these alternative strategies based on demand-side concepts required government to play a more 

entrepreneunal role in the economic development process. 

How IS It possible, the capitalist asks, tor government bureaucrats, who 
venture nothing of their own. to assess the market and the risks as 
accurately as the individual who puts his or her money on the line? 
...Such a question assumes, of course that the entrepreneunal impulse is 
dnven only by the profit motive, and that, lacking the possibility of 
pnvate gain governments embodied by their bureaucratic and elected 
functionanes can not or will not understand all that is at stake m a 
venture into the market or do what is necessary to increase the chances of 
success. But in fact the public stakes in market ventures are increasingly 
clear to state and local governments and they lie less in the prospect of 
profit than in jobs and ta.xable resources. To secure these ends, state and 
local government have begun to make senous efforts to develop the 
financing, investment and marketing skills necessar\' to function in the 
world of entrepreneurship. (Eisinger. 1988. p. 228) 

The policies of the entrepreneurial state are drawn primarily from economic-base 

theory. Once again, this theory finds itself firmly embedded in the neoclassical paradigm. While 

Tiebout (1962) first developed this theory, it is e.xpounded on by Thompson in his 1965 

publication. Economic-base theory suggests that the determinants for economic growth are 

directly related to the demand for goods, services, and products from areas outside the local 

economy. Such demand for final exports will generate local wealth and emplovTnent. Under the 

expon-base theory, policymakers must have a strong understanding of the structure and 

d\Tiamics of the market. One assumption of the model is that once new and expanding markets 

are captured, jobs will be generated in the e.xport sector. This in turn leads to a local 

employment-multiplier as subsidiary businesses form to provide services to the export workers. 

The economic-base model relies heavily on a sectoral approach to economic development. The 

approach concentrates on transactions within the economic system rather than the failures and 

inadequacies of the system in which the transactions are taking place. One criticism, raised by 

Thompson (1965) is that the relationship between the proportion of employment in the basic 

(export) sector and secondary jobs is unstable. In addition, there is considerable debate over 
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what is considered basic and what is considered nonbasic. In other words, what sectors support 

and attract others. However, from Eisinger's perspective (1988), for purposes of economic 

de\ elopment what is important is that there is a relationship between the two. not the direction of 

causalit\'. 

Eisinger (1988) identifies one major practical adaptation of export-based theorv-

to address market expansion rather than just increasing the export of goods. This focus assumes 

growth not just through the injection of exogenous income to pay for expon goods but also by 

offenng goods that stimulate the spending of indigenous income. One further adaptation of the 

model is the role of government spending. This model assumes that government spending has an 

associated multiplier and thus helps promote growth. In addition, drawing from Schumpter 

(1942). Eisinger (1988) suggests that in order to stimulate demand whose location is not yet 

known, export-based demand-side policies can encourage innovation. 

4. Policy Implications 

The state's role is to identify, evaluate, anticipate, and even help to develop and 

create these markets for private producers to exploit; aided, if necessary, by government as 

subsidizers or coinvestors. The policies of the entrepreneurial state are geared to these functions 

(Eisinger. 1988). 

Policy tools identified as new wave or demand side include generation of venture 

capital for selected new and growing businesses, the encouragement of high-technology research 

and product development to respond to emerging markets, and the promotion of export goods 

produced by local businesses to capitalize upon new sources of demand. 

5, Strengths and Weaknesses 
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In terms of the economic-base model several weaknesses can be observed. First, 

critics contend that it places too much emphasis on exports and overlooks other important factors 

that can lead to growth. .As indicated in other pans of this research, growth can be generated 

through increases in productivity, investment from outside the region, or by substituting 

domestic production for goods that were previously imported into the region. 

Second, the multiplier associated with increased production of e.xport goods is 

based on the assumption that when the export sector expands the demand for local services 

increases and the increase in demand will be sufficient to induce an increase in the supply of 

these serv ices. However some local services may not be able to respond quickly to this increase 

in demand (Blair, 1995). If exports increase but the nonbasic sector does not increase, then the 

multiplier will not adequately reflect the impact of changes in exports. 

Third, feedback effects are not accounted for in the simple export-base model." 

While this is not so much of a problem for a small region, if the region is large the feedbacks can 

be significant (Blair, 1995). 

Eisinger (1988) claims that these demand-oriented policies are perceived by state 

and local government officials as a break with past practice. However, interviews with senior 

economic development policymakers in Illinois do not necessarily agree that the distinction in 

policies made by Eisinger is clear cut.** Given that the paradigm in which these policies are 

placed falls within the neoclassical framework - with a focus on optimal resource allocation. 

Feedbacks occur when one region's actions cause another region to increase its purchases from the 
subject region. Regional interdependence creates feedbacks. .Actions of large regions may create 
feedback effects from other large regions (Blair, 1995). 
" Interv iew with .Marley, David [pseud.], senior DCC.A official. Interv iew by N'atalie Davila. Chicago. 
Illinois. 19 .\pril 19 2000. Bowie, Robert [pseud.], senior DCC.\ official. Interview by Natalie Davila. 
Springfield, Illinois, 21 .^pril 2000. 
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perfect information and profit maximization - the extent to which demand-side policies are 

fundamentally different in substance may be questionable. 

However, if we agree with Eisinger that the 1980s did witness a shifl from 

supply-side to demand-side policies that are fundamentally different, it raises the following 

question. Under such demand-side policies the criteria of success by which policymakers and 

implementers are judged does not appear to have changed. Given this framework, the job of the 

policymakers under this new paradigm becomes increasingly more unattainable. 

6. Correcting for Market Failure 

Shortly after Eisinger's (1988) well-received theory of the entrepreneurial state. 

Bartik (1990) published a paper that was the first to explicitly identify market failure as an 

approach to subnational economic development. 

In this 1990 paper Bartik discusses the assumptions underlying such an approach 

and applies it to a wide variety of economic development policies. .A.s such, the market-failure 

approach cuts across the distinction made by Eisinger, and identifies policies from supply-side 

and demand-side theories as market-failure correction strategies. 

Bartik's (1990) logic for advocating a market-failure classification goes as 

follows. The goal of regional economic development is to increase the wealth of a metropolitan 

area or state by providing direct assistance to business. However, the distinction often made 

between traditional and new wave policies provides only vague policy guidance. Bartik (1990) 

suggests a market-failure approach to economic development policies, the goal of which is to 

correct private market failures. Market failure is caused by impediments to the formation or 

operation of markets. If benefits exceed costs from some change, gains from trade should cause 

markets to change: market failure occurs when this does not happen. Application of a market-
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failure approach to economic development policymaking encourages the expansion of benefits 

that private markets fail to recognize. Under this approach, policies will be efficient if 

nonmarket benefits exceed program costs. 

Bartik (1990) identifies several types of market failure at the subnational level. 

They include unemployment, underemployment, fiscal benefits, agglomeration economies, 

human capital, research and innovation spillovers, imperfect capital markets, and information in 

general. Compared with both traditional- and demand-side approaches, he identifies several 

strengths and weaknesses of this approach. With regard to strengths, such policies focus on 

\\ hat the private markets cannot or are not doing. In this sense, market failure makes meeting the 

"but for" condition often associated with evaluation of economic development programs much 

easier to document.^ This leads to the second strength. It is relatively easier to measure and 

document potential costs and benefits associated with market-failure policy decisions. However, 

market failure approaches still face the difficulty of quantifying nonmarket benefits and costs. 

Second, the approach in and of itself does not account for the distributional effects of such 

policies. Finally, subnational policies fail to account for the impact its policies have on other 

regions of the country. Bartik (1991) suggests, based on his previous research (Bartik, 1990). 

that subnational economic development policies that provide positive spillovers will have an 

ov erall positive effect on the national economy. 

However, once again, this approach is placed within the paradigm of the 

neoclassical model. What the author is doing is applying different criteria to categorize 

economic development policies that do or do not have certain characteristics. The goal of 

efficiency and profit maximizing are still the dri\ing forces. Bartik's contribution (1990. 1991) 

to the literature is helpful for several reasons. First, it provides a useful conceptual framework 

See Bartik (1990) for more detail. 
' The "but for" condition raises the question of whether or not the activitv* would have occurred "but for" 
the government involvement. 
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for analyzing subnational economic development policy. In addition, it employs a language that 

is more common in the federal-policymaking arena. We can therefore begin to compare apples 

to apples. .\t the federal level, because of the partisan nature of posturing and aversion to 

anything labeled targeting or industrial policy, the adoption of market failure becomes a major 

criterion acceptable to both parties. Certainly correcting market failure to increase 

competitiveness was the mantra of both parties as they voted on OTCA, (Public Law, no. 100-

41S. 19S8). 

7. Third Wave 

Seven years after the publication of The Rise of the Entrepreneurial State (1988) 

Eismgcr published a paper focusing on state economic development policy learning in the 1990s 

(Eisinger, 1995). He identified a new direction in subnational economic development strategies 

termed "third wave." This idea was first discussed by Pilcher (1991) and Ross and Friedman 

(1990), These new strategies were differentiated from entrepreneurial programs in terms of their 

more extensive scale and scope. 

Third-wave programs are primarily responses to the lack of scale and 

accountability of the entrepreneurial programs. This new strategy seeks to reduce the role of 

state government to an institution that enables institutions, firms, and communities to develop the 

means to help themselves. Third-wave programs emphasize seeding, leveraging, and general 

capacity-building functions. 

Eisinger (1995) suggests that it is often difficult to distinguish between 

entrepreneurial-state and third-wave policies. While they often operate on the same principles, 

entrepreneurial programs are designed to provide firms with more specific programmatic 

direction than the general capacity building of the third wave. Programs identified as third wave 

include investment in job training and education, industrial-modernization initiatives, support of 
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community-level economic development plamiing, and encouragement of industrial clusters of 

firms for the purpose of pooling resources to achieve higher levels of international 

competitiveness than each firm could manage on its own. 

Eisinger (1995) concludes his analysis by stating that while this was occurring in 

some states, movements away from entrepreneurial programs toward third- wave programs were 

not dominant across all states. However, particularly useful is his concluding discussion about 

policy learning and policy consolidation. Eisinger (1995) claims that policy changes in the 

1990s were a product of policy learning. He suggests that this learning came from political 

signals rather than program administration experience. If policy change comes via experience, 

policymakers have an opportunity to modify or adjust the program. Such policy learning may 

come about either informally, through anecdotal evidence and the experiences of program 

administrators in the field, or through formal evaluations and audits. Eisinger's survey of state 

development agencies provides no estimate of the importance of anecdotal evidence in policy 

learning. 

Eisinger's surv ey (1995) of forty-eight states finds that only thiny-four conducted 

some kind of monitoring activity and only eight states conducted evaluations that recommended 

program modifications. This suggests that the policy-learning feedback loop in most states 

contains little information about program operations that is based on any sort of systematic 

program scrutiny. In the absence of any correlation between program evaluation and program 

change. Eisinger goes on to hypothesize what might have caused the observable changes in 

economic development programs and strategies that occurred throughout the countrv' during the 

1980s and 1990s. He suggests that policy change in state economic development is occurring 

primarily because of a change in strategic calculations by state-elected officials. Eisinger 

acknowledges that this is not an easily testable proposition, but suggests that it is consistent with 

changes occurring in economic development. Political factors identified as shaping this trend 
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include the economic recession of 1990/91, leading states to divest from programs that did not 

have immediate results. He suggests that political survival during fiscal hard times dictates that 

states employ resources that provide the maximum visible effect using the least resources. The 

author claims that philosophy is responsible for the program terminations, budget cuts, 

recruitment wars, and third-wave programs observed in the mid-1990s. 

8. Recent Theories 

In recent years, there are some modest developments in the literature on theories 

of state-technology policy. Goldstein and Lugar discuss the application of theory related to high-

technology economic development (Goldstein and Lugar, 1993). They conclude that at the 

subnational level high-tech program development is not based on any particular theory of 

regional development. They suggest that this arises because policymakers have difficulty linking 

abstract or not well-specified theories to a particular course of action. However, the authors 

suggest neoclassical theory lends itself to application in the area of manufacturing extension, for 

many of the reasons discussed earlier - specifically the authors mention increasing global 

competitiveness. Goldstein and Lugar (1993) suggest that modernization programs tend to be 

micro in orientation and are very similar to other nonhigh-tech economic development programs 

though having a stronger focus on technology as an important input factor. The authors claim 

that while many programs have a strong foundation in one theoretical paradigm, they often 

overlap several theoretical policy approaches. In addition, they find a huge gap between existing 

theory and practice in the arena of high-tech economic development. 

Goldstein and Lugar (1993) conclude by suggesting that existing theories of 

economic development need to be made more relevant to the technology-policy domain. In 

addition, development of systematic approaches to evaluation should be developed to facilitate 

the building of empirical databases across states that would allow contingent theories of 
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subnational high-tech policies and programs to be tested to determine what works under various 

conditions. 

One major contribution in the development of subnational technology-policy 

theory is by Atkinson (1991). He suggests that one of the most relevant factors intluencing the 

design and funding of state technology-policy initiatives are existing state political and 

institutional arrangements. To test this hvpothesis. he investigates policymaking processes in six 

states to determine the factors that contributed to the development of effective state technology-

policy efforts during the period 1970 to 1982. Illinois is one of the states examined in the 

research. ' The author identifies two models for policymaking. The business-as-usual model is 

charactenzed by weak support or even opposition by external interests, lobbying by interests, a 

strong legislative role, a strong role for the state budget agency, little state planning effort, and a 

moderate or only minimal commitment to economic development by governors and policy 

entrepreneurs. The second model is the active-stewardship model. This is characterized by: 

moderate or strong support from external interests for state policies; policymaking partnerships 

betw een interests and the state; executive, rather than legislatively driven policy; a weak role for 

the state budget agency; a strong planning effort; and a strong commitment to economic 

development by the governor and policy entrepreneurs, '.'nder these process conditions, policy 

effectiveness is high. The author found that Illinois fell into the business-as-usual categorv' and 

as such policy effectiveness was low. 

.Atkinson (1991) claims that the Illinois Chamber of Commerce and the Illinois 

Manufacturers' Association were not active in the technology-policy arena, preferring instead to 

focus on keeping business costs down. This lack of pressure hinders policy development. In 

addition, organized labor plays virtually no role in technology' policymaking. With regard to the 

role of higher education in Illinois, intense competition between public universities, coupled with 

" Other states were Indiana, Massachusetts, \tichigan. New York, and Pennsylvania. 
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only minimal efforts to lobby jointly for technology policy, contributes to several programs not 

gaining approval and others being underfiinded. The author specifically identifies the Illinois 

Technology Commercialization Centers as one such program. .Atkinson (1991) suggests that the 

absence of policymaking partnerships in Illinois led the state to formulate technology policy on a 

project-specific basis with locally and sectorally affected interests lobbying for particular 

initiatives. Only those interests with a direct stake in the policy become involved, making it 

difficult to form coalitions for statewide technology policies. These special interest pressures, 

coupled with the absence of broader support, led to an underfunded and geographically diffused 

technology-center program in Illinois. 

He also finds that in Illinois, because political rather than planning rationality 

drives many of the legislature's decisions, short-term, place, and special interests are often 

favored in policy formation. In particular, legislative action often results in suboptimal pork-

barrei dispersion of policy efforts. Moreover, legislators are often loath to support technology 

policies where the benefit is long-term and the results diffuse. The result is that it is harder to 

design effective programs that maximize long-term statewide economic development impacts. 

In Illinois, in order to gain legislative support for the passage of the technology-center program, 

the administration decided to disperse the centers throughout the state rather than concentrate 

them at the top three or four universities, as initially intended (.A.tkinson. 1991). 

The role of the budget office in shaping technology policies can be two-fold: the 

degree to which the office is involved in policy and program oversight and management, and the 

attitude toward economic development and public policymaking held by budget office 

management. The author finds that in Illinois, the governor places less oversight on the budget 

office and allows them a freer reign, creating a tendency to reduce funding for technology 

programs. In Illinois, budget officers view technology policies as simply one more program area 

competing for funds, making them more likely to cut technology-policy budgets. 

47 



www.manaraa.com

A strong slate planning effort involves more than conducting and using formal 

analysis. It also involves viewing policy as a moderate- to long-term undertaking, engaging in 

active and sustained dialogue with external interests and promoting a coordinated policy-

development process. Planning is important for several reasons. First, the willing-i.^ss to conduct 

and use analysis, communicate and develop a long-term orientation means that policy is 

developed on the basis of rational analysis rather than on ad hoc short-term political factors. 

Illinois fell into the category of absence of forward-looking analysis. This makes it difficult to 

mobilize support for technology policy. Without analysis calling attention to the need for 

moderate- to long-term technology policies, politicians and state agency officials respond to 

other more immediate issues. Moreover, when economic development is driven by deal-making, 

less effort is devoted to technology policy and the policy is less-well coordinated and designed. 

Planning efforts must originate from the governor. If it does not, as is the case in Illinois, then 

plannmg is not made the driving force behind policy development. 

The author (Atkinson. 1991) recognizes that the governor's commitment to 

economic development is critical - the stronger the governor's commitment, the greater the 

et'fectiveness of a state's technology-policy effort. However, the research does not indicate 

where then Governor Thompson of Illinois fell on the spectrum of commitment. 

Atkinson (1991) finds that individuals play a key role in policy development. In 

fact, he argues increased activity and commitment to technology policy by individuals (policy 

entrepreneurs) results in greater policy effectiveness. Policy entrepreneurs play two roles. One is 

to develop and promote policies. The second it to provide coordination and a long-term 

integrated view of the state's overall technology-policy efforts. In this role one, or a few people, 

usually through vision and analysis, ensure that policy efforts follow a unified theme that 

increases policy coordination and effectiveness. In Illinois, the author finds that policy 
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entrepreneurialism was low. Key individuals fail to emerge to develop technology policy. In the 

absence of persons at high levels of government pushing strongly, policies are either not 

developed or are developed but not well funded. 

.\tkinson (1991) also identifies an inverse relationship between the degree of 

effort devoted to industrial recruitment and resources devoted to technology policies. He finds 

that Illinois spent SSO million to recruit the Mitsubishi Diamond Star facility, while cutting 

funding for technology programs in the face of tight budgets, suggesting that recruitment dollars 

could have been transferred to these programs. 

.\tkinson (1991) examines the perception of the nature of economic distress and 

restructuring in each of the six states as a factor influencing the success of technology-policy 

initiatives. The h%pothesis he tests is: if policymakers consider economic distress and 

restructuring a major problem in their state, they will formulate more effective policies than if 

they do not perceive a serious problem. The results indicate that in Illinois, in spite of the fact 

that the state was experiencing significant economic distress. policvTnakers are less concerned 

about the seriousness of the problem. This results in the state continuing to let short-term 

political factors guide the development of policy. The author concludes that Illinois continues to 

develop policy along the business-as-usual mode. 

Finally, the author (Atkinson. 1991) addresses the influence of political culture 

on successful adoption of technology policy. He concludes that in Illinois, different factors 

related to its individualistic political culture contributed to lower policy effectiveness. In 

particular, the intense factionalism in the state, much of it based on regional politics, undercut the 

ability of decision makers to develop policy to serve statewide goals. .Additionally, Republicans 

and Democrats in the state house and senate, and the governor form strong, separate factions. 

The result is that unified backing and approaches to policy development are few. 
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F. Synopsis 

This chapter began with a review of two main theories of technology diffusion and 

technology policy; neoclassical and evolutionary. Subsequent chapters of this research will 

illustrate that the MEP program design fell straight out of neoclassical theories of technology 

diffusion and was an attempt to correct for certain market failures focused on the availability of 

technology-related information to SMMEs. The research will argue that MEP legislation has the 

neoclassical viewpoint of technology diffusion and policy embedded in its design. However, 

when we look at its implementation, we will see that in reality the evolutionary theorv' more 

closely resembles what happened to the program during the 1988-1998 period. 

In particular, the role of MEP staff is certainly of an evolutionary nature, as witnessed by 

attempts to expand the program's coverage to integrate services based on adaptive learning by 

MEP staff from information and feedback received by both firms and other stakeholders. While 

this evolutionarv' approach is admirable from the standpoint of evaluation and learning, it has 

created some discrepancies. First, the enabling legislation continues to authorize the MEP to 

deliver services related to technology adoption. These program modifications are based on 

feedback about what tlrms are demanding not what is outlined in the legislation and were made 

without an analysis of whether the "but for" condition is met that would justify a government 

role in these expanded areas. Second, evolutionarv' polic>'makers continue to face neoclassically 

based program evaluation criteria such as reduced labor costs, increased sales, and reduced 

inventories, with results expected in the short run (less than one year). Evaluation metrics are 

not expanded to include measures of adaptive learning on the part of the firm or the employees 

or longer-term impacts such as changes in firm culture. 

The second half of this chapter discussed various theories of economic development, 

technology and policymaking at the subnational level. Economic development policies shifted 
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from being supply-side to demand-side driven. A third categorization of economic development 

policies at the subnational level known as third wave, a term coined during the 1990s, fell into 

what could be considered an evolutionary theory of economic development. These third-wave 

policies moved away from the traditional neoclassical paradigm and focused on adaptive 

leammg - both on the part of the firm and the institutions involved in policy development. 

Eisinger's tlndings (1995) suggested that this learning is largely informal on the part of the firm 

and very limited on the part of institutions based on the fact that most economic development 

departments do not actually use audits and evaluations to modify programs. 

Goldstein and Lugar (1993) suggest that if modernization programs have any theoretical 

tbundation, they tend to be based within the neoclassical paradigm. The authors continue by 

indicating serious weaknesses in e.xisting theory and its application to technology-policy 

development, advocating development of contingency theories of techno-economic development 

and policymaking. While taking more of a political slant on technology policNTOaking at the 

subnational level. .Atkinson (1991) also suggests that the rigid classification of traditional 

theones lead to a less than full e.xplanation of technology policy and program development. 

.\daptive learning within the policymaking arena has a huge influence on how policies and 

programs e\olve. .Atkinson's findings about policy development in Illinois have serious 

implications for the ability of technology-related programs to be sustained in the long run 

whether there is a need for them or not. 

This chapter suggests that the MEP program was originally conceived within a 

neoclassical framework and this is reflected in the neoclassically based evaluation and 

performance metrics associated with program success. However, as wili be seen in the following 

chapter, the program has evolved significantly over time - consistent with evolutionary' theories 

of. not only technology diffusion, but also policy development. Since the program evolved the 

performance metrics are not necessarily reflective of actual activities being carried out under the 
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program. In addition, policymakers continue to be judged using optimizing criteria rather than 

being judged on more comprehensive criteria based on concepts such adaptive learning, 

continuous improvement, and resulting program modification. Implications of. and 

recommendations regarding, this divergence are discussed in the final chapter. 

Having outlined the relevant theoretical literature, the next chapter presents the specifics 

of the MEP program at the federal level. This includes M£P legislation, program development, 

and implementation. 
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III. A FEDERAL HISTORY OF THE 

M ANUFACTURING EXTENSION PARTNERSHIP 

A. Introduction 

This chapter examines the economic conditions leading to the creation and funding of the 

Manufacturing Technology Center (MTC) program and provides a discussion of program and 

policy changes from 1987 to 1998. This history ends in 1998, the year the program's sunset 

clause was removed from the enabling legislation. 

The first legislative seed of the current federally funded MEP was OTCA (Public Law, 

no. 100-4IS. 1988). Initial funding for what was originally called the MTC program was set at 

only S2 million annually. This funding increased over time to SI 11 million in 1998. The program 

also grew in terms of the number of centers, from three in 1989 to seventy-eight distributed 

throughout fifty states by 1998. 

In 1988. the Office of Technical Assessment (OTA) issued a report - Why Manufacturing 

Matters•' - requested as part of an assessment of technology, innovation, and U.S. trade requested 

by the Senate Committee on Finance; the Senate Committee on Banking, Housing and Urban 

•Affairs; and the House Committee on Banking, Finance and Urban .Affairs. The report suggested 

some factors that had led to the deteriorating weakness of the U.S. manufacturing sector. The 

first was that the United States was losing its technological edge thereby reducing its 

competitiveness. The report compared U.S. civilian spending in R&D with other competitor 

countries and found it at 1.9 percent of Gross National Product (GNP) in 1985, considerably less 

than Japan (2.8 percent) and West Germany (2.5 percent). 

Evidence is provided in the report (United States, 1988) that suggests that U.S. 

manufacturers had fallen behind in the practical application of technology; U.S. competitors, in 



www.manaraa.com

particular Japan, were found to have gained market share in many sectors by developing and 

applymg technology. The report also claims that high-technology industries carmot compensate 

for trade deficits in traditional industries; attention needs to be given to improving technology 

diffusion among firms operating in traditional-manufacturing sectors. 

The report (United States. 1988) concludes by pointing out that counting on dollar 

depreciation to increase exports of U.S. manufactured goods would be a potentially painfiil and 

shortsighted strategy. The authors claim that improving manufacturing competitiveness is crucial 

if the United States is to remain an economic power." The report makes several 

recommendations regarding the role of government in promoting development and diffiasion of 

new product and process technologies to help improve competitiveness. These include 

improvmg education and training workers and managers in new skills, helping firms to export, 

encouraging investment in productivity-enhancing machinery and qualified people, and 

providing information about effective ways of organizing production and developing new-

markets. 

President Reagan's 1988 Economic Report includes significant discussion of this U.S. 

trade deficit and its relationship to manufacturing competitiveness. The report indicates the 

administration's opinion about the causes of the large trade imbalance: the relative price of 

foreign-manufactured products sold in U.S. markets fell sharply between 1980 and 1985. largely 

as a result of the strong appreciation of the U.S. dollar from the beginning of 1980 to early 1985. 

This increased competition from foreign producers put pressure on U.S. manufacturers to keep 

their costs and prices down by limiting wage and profit growth and by enhancing productivity 

growth. 

' .Manufacturing competitiveness is defined as the ability to make high-quality goods at reasonable costs, 
without sacrificing the U.S. standard of living to gel costs down. 
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When discussing the administration's position on technology policy, the report 

(President. 1988) suggests that because retums-to-investments in knowledge are difficult to 

measure, there is no clear guide on the appropriate role for government research policy. The 

administration's position is that private firms must estimate the appropriate levels of R&D under 

conditions of greater uncertainty than is common for other kinds of investments. Private firms 

have incentives to invest the amount that produces the greatest net return. In contrast, the cost of 

government research is borne by ta.\payers, while the benefits accrue to the general public or to 

panicular industries or firms; government is also not bound by investing in R&D in a way that 

produces the greatest net return. The report (President, 1988) suggests that one major role of 

government is to encourage private-sector R&D by clarifying and enforcing property rights so 

that investors can fund such activities in a profitable way. 

B. Omnibus Trade and Competitiveness Act of 1988 

In 1988 the OTC.-\, legislation was signed into law by President Reagan. Interviews 

conducted with senior policvrnakers suggest that the program passed because it was so small in 

terms of proposed funding that it fell below the radar screen.'" 

Initiatives to assist SMMEs included in the 1988 OTCA were to be housed at XIST.'" 

.A.S its mission was to enhance the competitiveness of .American industr>% XIST was selected to 

administer this initiative. In addition to maintaining its traditional function as the lead national 

laboratorv- for providing the measurements, calibrations, and quality-assurance techniques that 

underpin U.S. commerce, technological progress, improved product reliabilitv' and 

manufacturing processes, and public safety. 

'• Woods. Julie [pseud.], senior federal policy advisor. Interview conducted by Natalie Davila via 
telephone, 31 March 2000. Boyd. Karen, [pseud.], senior federal policy advisor. Interview conducted 
bv N'atalie Davila via telephone, 22 .May 2000. 

Under this legislation the agency's name was changed from the National Bureau of Standards to the 
National Institute of Standards and Technology. 
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The legislation stated that initiatives were needed to assist industry in the development of 

technology and procedures to improve both the quality of manufactured goods and to modernize 

manufacturing processes. Other areas to be addressed were product reliability and functionality. 

There was also a desire to make such modernization cost effective, as well as facilitating the 

more rapid commercialization of products based on new scientific discoveries in fields such as 

automation, electronics, advanced materials, biotechnology, and optical technologies. Consensus 

at the time was that such services were particularly needed particularly by the U.S. SMME 

sector. This was to be accomplished by funding technology-extension centers. 

The legislation authorized the director of NIST to contract with NRC for advice and to 

commission studies to assist NIST to serve U.S. industry and science. The scope of such studies 

was specified in the legislation. It included research on the competitive position of the United 

States in key areas of manufacturing and emerging technologies, and research activities that 

would enhance competitiveness. .Also covered was the identification and assessment of likely 

barriers to widespread use of advanced manufacturing technology by the U.S. workforce, 

including training and other initiatives which could lead to a higher percentage of manufacturing 

jobs of U.S. companies being located within the borders of our countrv". The first study to be 

conducted under this initiative was commissioned in 1992 and published in 1993 (NRC. 1993). 

Under OTCA, NIST was directed to provide assistance for the creation and support of 

Regional Centers for the Transfer of Manufacturing Technology. Such centers were to be 

created in order to enhance productivity and technology performance in U.S. manufacturing 

firms. Organizations applying for center funding had to be affiliated with a U.S.-based nonprofit 

institution, with awards being granted based on merit review. 

Several objectives were identified in the legislation. These included the transfer of NTST-

developed manufacturing technology and techniques to centers to manufacturing companies 
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throughout the United States. In addition, centers were to encourage industry', universities, state 

governments, and other federal agencies to cooperate with technology-transfer activities. .A. third 

objective was for centers to make new manufacturing technology and processes usable by U.S.-

based small- and medium-sized companies. Fourth, centers were to actively disseminate 

scientific, engineering, technical, and management information about manufacturing processes 

and product development to SMMEs. Finally, centers were to use the expertise and capability of 

the federal laboratories. 

Center activities identified in the legislation, for the purpose of demonstrations and 

technology transfer, included establishing automated manufacturing systems and other advanced 

production technologies based on NIST research. Centers funded under this initiative were 

oxpected to disseminate demonstration technologies and research findings, particularly to 

SM.VIEs. The initial legislation also indicated that loans would be made available based on a 

selective short-term basis to help finance advanced manufacturing equipment to small 

manufacturing firms with less than one hundred employees. However, this initiative was never 

funded. 

Significantly, the legislation created a sunset provision that allowed federal financial 

support for a ma.\imum of si.x years for any center. In addition, funding in the initial year was 

capped at 50 percent of a center's annual capital, operating, and maintenance fimding. 

In order to receive federal assistance, an applicant had to demonstrate that it could raise 

50 percent or more of the proposed center's annual capital, operating, and maintenance costs for 

the first three years and an increasing share for each of the last three years. Each applicant had 

to submit a proposal for the allocation of the legal rights associated with any invention resulting 

from the center's activities. Factors considered in making a decision whether to approve such 

application and provide financial support were the merits of the application, the quality of 
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sen. ice to be provided; geographical diversity, extent of service, the percentage of funding, and 

the amount of in-kind commitment from other resources. Specific activities indicated as merits 

were technology transfer, training, education, and adaptation of manufacturing technologies to 

the needs of particular industrial sectors. 

Each center receiving financial assistance was to be evaluated during its third year of 

operation by an evaluation panel appointed by the secretary of commerce. Each evaluation panel, 

chaired by an official from NIST, was to be composed of private experts and federal officials. 

Each evaluation panel was to measure the center's performance against the objectives specified 

in the legislation, with funding continuing only if the evaluation was positive. Funding would be 

continued for years four through six, although at a reduced amount. The legislation clearly 

stated that under no circumstances were centers to receive fiinding for more than six years. For 

fiscal years 1989 and 1990 Congress authorized appropriations of S40 million for this initiative. 

The initiative also allowed for technology assistance to be provided to state technology 

programs throughout the United States if such programs were designed to help businesses, 

particularly small- and medium-sized businesses, enhance their competitiveness through the 

application of science and technologv". The legislation called for a nationwide study of state 

technology-extension services to be conducted. NIST planned to enter into cooperative 

agreements with state technology-extension senices to demonstrate methods through which 

states could increase the use of federal technology by businesses to improve industrial 

competitiveness or help businesses in their take advantage of the services and information 

offered by the Regional Centers for the Transfer of Manufacturing Technologv'. To qualify for a 

cooperative agreement under this subsection a state had to provide adequate assurances that it 

would increase its spending on technology-extension services by an amount at least equal to the 

amount of federal assistance. 
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In evaluating each application, the following factors were to be considered. The number 

and types of additional businesses that would be assisted under the cooperative agreement, the 

extent to which the state extension service could demonstrate new methods to increase the use of 

federal technology, geographic diversity, and the ability of the state to maintain the extension 

service after the cooperative agreement expired. States that receive funding could provide 

services directly or arrange for the provision of any or all of such services by institutions of 

higher education or other nonprofit institutions or organizations. Funding for this initiative was 

authorized at S2 million annually for fiscal years from 1989 to 1991. 

By 1990 only three centers were fiinded - Columbia, South Carolina; Troy, New York; 

and Cleveland, Ohio. Two main supporters of the 1988 OTCA legislation were Senator Hollings 

of South Carolina and Congresswoman Boehlert of New York. (Troy was located in her 

district.). 

C. Policy Evolution 

Science, technology, and its relationship to the economy were given much more 

significant prominence under the Bush administration, as indicated in President Bush's first 

Economic Report (President. 1989). The report suggested that the real appreciation of the dollar, 

and not sagging productivity growth, was the primary source of the deterioration of the 

international cost competitiveness of U.S. manufacturers during the first half of the decade. 

.Moreover, the report claimed that any such reductions in cost competitiveness were restored for 

many industries because of the dollar's depreciation. The report claimed that since the begiruiing 

of the Reagan era, the federal government had been reorienting direct government involvement 

in R&D through stimulation of the private sector. The discussion provided in the report gave an 

economic perspective on the debate on appropriate policies to ensure a continued contribution of 

science and technology to economic growth. 
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The administration's argument and position is outlined as follows (President, 1989). In 

order tor society to benefit from investments in R&D, the results must be turned into products, 

processes, and ser\ices. Although science generates knowledge used for conimercial 

applications, that linkage can be difficult to identify and quantify. One approach to quantifying 

this relationship identifies the use of academic research in industry and the value of the time that 

such research saves a firm in its innovation process. Based on this measure the contribution of 

academic research to industry is large; using conservative assumptions, the report suggests that 

the social rate of return can be estimated at more than 28 percent. However, before society 

benefits from the full value of R&D spending, the knowledge gained must be converted into 

products, processes, and services. Therefore, factors that facilitate this conversion are very 

important, particularly if comparisons of innovative capabilities are to be made. In presenting 

comparisons between Japan and United States, the report finds that Japanese firms enjoy 

advantages over U.S. firms with respect to innovations based on technologies originating outside 

the firm. This contrast shows up particularly in the commercialization stage of the innovation 

process. In the United States the commercialization of an innovation based on external 

technology requires more time and about as much money as the commercialization of one based 

on internal technology. The Japanese firms are able to commercialize innovations based on 

external technology faster and at less cost than those based on internal technology. Japanese 

firms have been more likely than U.S. firms to adapt the imitated product significantly and 

reduce its production costs substantially. ^Americans seem more inclined to invest heavily in 

marketing start-up costs, emphasizing marketing strategies rather than technical performance and 

production costs. 

The report (President. 1989) continues by discussing the export orientation of the U.S. 

economy compared with other countries. It claims that the United States is relatively less expon 

oriented than other industrial nations. During the 1980s, slower growth in high-technology U.S. 

exports combined with a steady increase in high-technology imports led to a dramatic decline in 
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the U.S. high-technology trade surplus. The sectoral trade-balance dropped in current dollars 

trom 526.6 billion in 1981 to S3.6 billion in 1985, and to a deficit for the first time of S2.6 billion 

in 1986. In 1987 the trade balance in the high-technology-products sector became positive again 

at SO.6 billion. However. U.S. trade performance in high-technology manufactures is stronger 

than in less technology-intensive products. The U.S. trade balance in nonhigh-technology-

manufactured goods continues to deteriorate from an Sll. 2 billion deficit in 1981 to a S138.3 

billion deficit in 1987. 

The Bush administration suggests that a more usefiil and appropriate government role in 

the technology arena is to gather information on successful organizational and contractual 

solutions to the typical problems in cooperative-industry R&D. rather than direct funding. They 

also advocate inter\'ention at the later stages of the innovation process rather than the existing 

policy focus on stimulating private investments in R&D through increased incentives provided 

b>- taxes, antitrust exemptions, and strengthened protection for intellectual property rights. 

In 1990 the OTA published the second in a series of reports discussing how to improve 

the competitiveness of U.S. manufacturing (United States, 1990). The report examined ways to 

restore U.S. leadership in manufacturing technology. .A.lthough published at the same time as 

the Economic Report of the President (President. 1990), many of the findings were available at 

the time the economic report was being compiled (United States, 1988). 

The OTA report (1990) suggested that U.S. science and technology policy were 

traditionally concerned with basic science, health, energy, agricultiu-e. and defense. It was 

mission oriented rather than diffiision oriented. The report acknowledged that only recently had 

policymakers given serious thought to a different approach. However, the report claimed that 

while these changes offered a real departure fi-om the past they were made in a piecemeal 
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fashion; no comprehensive set of policies was adopted to promote the use of technolog\' for 

better performance in manufacairing. 

One of the policies identified is industrial extension. The report suggests that the U.S. 

government's industrial-extension program (S2 million appropriation) is not comprehensive. 

Not only is the program much smaller than competitor nations (Japanese S31 billion), but it is 

hit-and-miss. Owners of small manufacturing firms are often too busy to find out about 

technology improvements. Many do not have their own manufacturing engineers either because 

the engineers cost too much, are not needed full time, or are unavailable where some 

manufacturing plants are located. In addition, consulting engineering firms are usually more 

geared to serving large clients than small ones. Many small manufacturers do not trust their 

ability to find a consultant that will tailor recommendations to the needs of the manufacturer 

rather than what the consultant has to sell. Finally, the report identifies financing as the biggest 

hurdle for many small manufacturers. A small firm is less likely than a big one to have the 

contacts or track record needed to obtain loans or otherwise raise money for modernization. If 

financing is found, it is otien more expensive for small firms. 

The report identifies four programs structured to assist small manufacturers adopt 

technology. They are the Small Business Innovation Research (SBIR) program, the 

Manufacturing Technology (ManTech) program, the Trade Adjustment Assistance Program, and 

the MTC program. 

The 1990 ERP contains significant discussion about the importance of technology and 

technological advance (President, 1990). It also claims that the Bush administration advanced 

policies designed to spur investment in research, innovation, and to provide a more favorable 

environment for entrepreneurial activity and new business formation. 
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The report (President. 1990"! outlines the theory underlying the administration's approach 

to technology policy: since potential market size determines the return on innovations and 

therefore influences investment in applied research, economic growth must be increased. In 

order to increase economic growth, an idea must be translated into a marketable product or 

service, applied on a production line, or built into a new machine. Information about the 

technological advance must be disseminated, and workers must be trained to use it. However, in 

many cases, it is prohibitively expensive to modify the existing capital stock to embody new-

technology. Therefore, the rate at which new technology actually increases productivity depends 

in part on the rate of investment. 

The Bush administration supports the idea that federal investment in research should 

focus on the fundamental advances in science and technology that have broad relevance and that 

no individual firm or industry would have the incentive to produce on its own. The report 

I President. 1990) suggests that one way to increase the effectiveness of federal research spending 

IS to encourage the timely transfer of scientific advances to private-sector applications. 

.According to the 1990 Economic Report of the President (ERP), while some have argued 

for a broad new federal role that would select specific civilian technologies and finance their 

development or commercialization by special tax treatment or direct subsidy, the Bush 

administration is strongly opposed to the idea of such an industrial policy. The rationale is that 

private decisions are disciplined by careful market evaluations of their prospects while 

government decisions in contrast are often influenced by noneconomic objectives and based on 

information supplied by self-interested parties, without regard to taxpayers' cost. 

President Bush's 1991 economic report states that one of the most important strengths of 

the U.S. economy is its flexibility. Flexibility enhances the ability of a market economy to 

respond to change and, thereby enhances the rewards to innovation. Strong demand for an 
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innoN'ative new product both rewards the innovator and is the signal that draws additional 

resources into production to meet the demand. The report suggests that this occur without 

government planning: market economies are much better at introducing new products to market 

compared with nonmarket economies. With regard to industrial policy, the claims that subsidies 

for declining industries prevent the efficient movement of resources among sectors, both within 

and across the states. Therefore, government policies can maximize the flexibility of the 

economy by avoiding attempts to thwart the inevitable rise and fall of particular economic 

sectors and removing barriers to irmovation. 

In 1991 N'IST issued a request for proposal (RFP) to fund additional centers. .An 

additional rvvo MTCs received funding as a result of this solicitation: Michigan and the Mid 

America .Manufacturing Technology Center. The five centers existing in 1991 were to form the 

backbone of the Modernization Forum (ModForum). The ModForum. created in 1992. was 

established to ensure the success of U.S. manufacturing firms by assisting the members of the 

manufacturing-extension community. The ModForum is basically a trade association for 

SMMEs. It acts independently from the federal government and is free to act as the lobbying arm 

of the MEP members. 

Implementation of changes, made through the .Ajnerican Technology Preeminence \ci 

of 1991, was seen in 1992. These took effect on 14 February 1992 and led to some significant 

funding changes for the MTC program. Changes in legislation allowed for the transfer of money 

from the Technology Reinvestment Project (the administration's defense conversion initiative) to 

the .MTC program. This had the effect of increasing the amount of money available to NIST to 

expand the MTC program. Two additional centers were added in 1992: California and Minnesota 

(Public Law, no. 102-245. 1992). 
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In 1993 an NRC report, commissioned in July 1992, by the director of the MTC program 

was published. The report was commissioned during President Bush's last year in the White 

House and was published in the first year of the Clinton administration; significantly the Clinton 

administration proposed a substantial increase in federal funding for the program. The purpose 

of this report was: 

1. To identify barriers to manufacturing unprovemem in cost, 
quality, and timeliness at small and medium-sized companies m a 
number of discrete component manufacturing industries; 

2. Determine what means are available to overcome those bamers 
and which, if any, can be most effectively and efficiently 
addressed by the NIST Manufacturing Technology Centers 
(MTC); and 

3. Determine how the activities of the .VlTCs should be focused to 
address those barriers to best leverage the resources available. 
(NRC. 1993. p. vii). 

The report identifies five fundamental barriers to manufacmring improvements and 

various approaches that MTCs could take to help to address these barriers. These barriers 

mclude a lack of awareness, isolation, where to seek advice, and scarcity of capital. While these 

issues were not new. they reinforce the rationale behind the program e.xpansion that was to occur 

during the Clinton years. 

The majority of the NRC committee members conclude that a national industrial system 

is justified. The report (NTIC, 1993) continues by defining roles for public-sector assistance. In 

order to improve the manufacturing performance of SMMEs, NIST should develop a coherent 

system of assistance resources. This would allow for a centralization of coordination and control 

in conjunction with decentralized- and distributed-management system. To be effective, a 

national system of industrial assistance would have to become an integral part of the 

manufacturing community, and would require continued support over many years. This 

recognizes the uncertainty created by the sunset provision in the legislation. The report 

continues by suggesting the need for a long-term strategy for deploying, operating, and funding a 
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national system. The authors conclude that the goal of such a national system should be to ensure 

that assistance is available to any company that requests it. 

The authors (NRC, 1993) believe that a national system of assistance will only be 

successful if it is supported by. and responsive to, the customer base. Furthermore, 

manufacturers will only support such a program if they believe the advice they are getting is of 

high quality. From this, the authors suggest that any expansion of the MTC program should be 

carefully planned, allow three to five years to develop a comprehensive-national-extension 

system, and be based on a strategy of learning by doing. Here we find direct reference to 

encouraging adaptive learning and evolution in policy and program development. 

The report's authors (NRC. 1993) call for the development of a national system that 

strives for balance among local responsibility, regional coordination, and national direction; 

support and cohesion - the federal role should be to provide a stable-funding environment, to 

facilitate learning among local and regional providers, to nurture new providers in areas with 

unmet needs, and to provide services that are best done at the national level. 

In order to increase applicants" chances for success in obtaining major funding, the report 

(N'RC. 1993) suggests that seed grants be made available to assist development of 

comprehensive plans for MTCs. This support could also be used to encourage new program 

development at the state and local level. Other recommendations include a consistent and 

coherent funding policy, accompanied by appropriate metrics for evaluating performance. This 

recommendation suggests that the elimination of federal funding after six years could be 

counterproductive to the goals of a national system. The report finds that there is a low 

probability of success with self-sufficiency for MTCs that do not compete with the private 

sector. 
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In order to remain flexible and adaptable in the face of rapid changes, the authors imply 

that periodic self-examination of the system is essential. This process of experimentation and 

learning should be encouraged, and the lessons broadly disseminated. They find that this is the 

onl\' \va\' to increase program effectiveness and to keep exceptions realistic. In defining realistic 

expectations, the report (NRC, 1993) suggests that the intent of the program is not to absolve 

manufacturers of responsibility for their success nor for assistance organizations to become a 

collection of subsidized-consulting firms competing with private sector providers. Rather, the 

goal is to provide attention to the issues and problems that threaten the siu^nval of smaller 

manufacturers by helping them manage the set of challenges they face. Some may need help 

identifying opportunities to improve current production processes. Others may need help 

selecting vendors and suppliers for new machinery, computers, and software; and some may 

need help gathering the data and completing the documentation to support capital investments 

and expansion. The report advocates a public-policy objective of providing the means and 

motivation for companies to build their own capacity for finding and using improved business 

and production methods and for sustaining an awareness of new technology and market 

information. 

Interviews with senior policvmakers indicate that President Clinton gave the green light 

to congressional staffers to develop the MTC into a nationwide system shortly after he took 

office. "' This is supported by information contained in the President's first ERP (1993). The 

report posits that the administration's technology initiatives aim to promote the domestic 

development and diffusion of growth and productivity-enhancing technologies. They seek to 

correct market failures that would otherwise generate too little investment in R&D, with 

programs that avoid government failure. 

Woods. inter%-iew. Boyd, interview. 

67 



www.manaraa.com

According to the report (President, 1993), the administration perceives the goal of 

technology policy as being the correction of significant market failures and not to substitute the 

government's judgment for that of private industry in deciding which potential wirmers to back. 

second goal is to design the technology investments that the government itself makes in public 

goods - national security, public health, education, a clean environment, an efficient 

transportation system - in ways that maximize the potential external benefits for the nation's 

commercial technology base. In both cases, technology policy enhances the nation's economic 

and social welfare. This is not dissimilar to the positions put forward under the Reagan and Bush 

administrations. 

However, the report (President, 1993) continues by suggesting that market failures other 

than imperfect appropriability contribute to the lack of technology adoption.'' These include 

high transactions costs for obtaining information, limited sources of capital, difficulty gaining 

access to other types of technological know-how developed inside other companies, and the 

ways different firms have met implementation challenges. 

To help remedy these market failures, and so promote more rapid and extensive 

commercialization and difflision of important new technologies, the administration expanded the 

MEP program. The administration anticipated that one hundred centers would be established 

nationwide by 1997, up from seven at the outset of this administration. To help fund this 

initiative. President Clinton requested significant program expansion (S87 million) in the first 

budget for t'lscal 1994, to come largely from the administration's Technology Reinvestment 

Project (the administration's defense conversion initiative). Actual appropriation ended up at 

S66 million. 

.Appropriability is concerned with new technologies creating economic and social benefits beyond 
which the investing firm can capture for themselves. 
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A very significant year in manufacturing extension is 1994; the ERP for that year 

provides significant discussion on the MEP program, indicating its prominence in the 

administration's agenda. The report (President, 1994) gives some insight into what the 

expectations of the program were at that time. The administration's technology initiatives are 

designed to promote domestic development and diffusion of growth and productivity-enhancing 

technologies. The initiatives also attempted to correct market failures that would otherwise lead 

to too little investment in R&D. 

The 1994 ERP continues by making the case that while one goal of technology policy is 

to correct significant market failures, there are complementar\' goals that justify inter\'ention. 

These include enhancing the public good in areas of national security, public health, education, a 

clean environment, and an efficient transportation system. 

In discussing the administration's position on the development and diffiision of advanced 

manufacturing technology, the report (President. 1994) suggests that efforts to commercialize a 

new technology often presents firms with many challenges. For example, new manufacturing 

processes and distribution channels must be developed; workers must be retrained; new suppliers 

and new customers must be identified. Firms sometimes have difficulty gaining access to types 

of technological know-how developed inside other companies and also information about how 

other firms have met implementation challenges. The report suggests that the adoption of 

advanced manufacturing technology is typically a systems problem; suppliers must be able to 

sell components that fit into complex automated production systems; buyers must be assured of 

compatibility among machines, robots, transfer lines, and the like, or they will not adopt the 

technology. Based on these market failures, and also to promote more rapid and extensive 

commercialization and diffusion of important new technologies, the administration proposes 

expanding NIST's MEP program. 
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Manufactunng Technologies (MTCs) form the backbone of the program. 
MTCs offer impartial advice to small and medium sized manufacturers 
form people with extensive industrial experience. This advice is backed 
by hands-on technical assistance. MTCs will be linked among 
themselves to a set of smaller Manufacturing Outreach Centers (MOCs), 
geared to areas with smaller concentrations of industry. MOCs will be 
affiliated with technical colleges, vocational schools and the State 
technical assistance centers. Together MTCs and MOCs will help firms 
to idennty. evaluate, install, adapt, and then commercially e.xploit 
appropnate advanced technology in their manufactunng and business 
operations. The .•\dminiscration anticipates that 100 centers will be 
established nationwide by 1997 up from 7 at the outset of this 
.Administration. (President, 1994, p. 197) 

During the 104'"^ Congress the MEP program, as well as the entire Department of 

Commerce, was in danger of losing funding. During this time the ModForum stepped up its 

lobbying efforts. The ModForum directed its membership to mobilize firms that had been 

assisted. .A.s a result over three thousand letters were sent to members of Congress from assisted 

firms. In the technology budget that came out of the 104'*^ Congress, only MEP did not have its 

funding cut. In fact, the .VIEP budget continued to increase. The appropriation for MEP 

increased from S80 million in fiscal 1994 to S104 million in fiscal 1995. 

The 1995 ERP further outlines the administration's position on science and technology, 

and highlights the importance of social objectives. These include: 

The development of cleaner more efficient transportation systems, more 
rapid and widespread diffusion of technological and managerial 
innovations to small and medium-sized manufacmrers. environmental 
remediation, and pollution prevention....The .Administration's R&D 
strategy relies on a combination of grant programs in which industry and 
government share the costs; nanonal initiatives in areas such as 
manufactunng.... These programs require Federal agencies to work more 
closely with commercial industry to strengthen the technological 
underpinnings of the enore economy...Investments in a particular 
technological breakthrough, may create large economic benefits for the 
mdustrv" as a whole, from which no single producer or subset of 
producers can be excluded, even through the breakthrough was financed 
and achieved by others (President 1995, pp. 165-167). 
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During 1995 NIST/'MEP released their evaluation strategy. It contained six major 

components including: project-level evaluation; firm-level long-term evaluation; individual 

center performance; NIST MEP performance; creation of an integrated continuously improving 

national service delivery system; and interpreting, verifying and reporting on national program 

mission and results. 

The .\1EP program is again specifically identified in 1996 ERP. The report states that: 

Half or more of all increases in productivity are due to improvements in 
technolog\'. and these studies have venfied the high total returns to such 
investment - returns far in e.xcess of those from investments in plant and 
equipment.....-Xs the 21" century approaches, our technology programs 
must be both strengthened and reoriented to emerging sectors. The 
.Administration has promoted public sector investments in technology 
through programs such as the Advanced Technology program and the 
Manufactunng Extension Partnerships (President, 1996, p.33). 

.A. General Accounting Office (GAO) report published later that year suggests the reason 

.VIEP assistance focuses on SMMEs was because research by the NRC indicated that these 

companies lack the resources necessary to improve their manufacturing performance (United 

States. 1996). This is a peculiar finding since the program started five years before the NRC 

(1993) was released. 

By the end of President Clinton's first term, there were seventy-five MEP centers 

distributed in everv- state in the Union. In a period of four years, the program grew from seven 

centers with an annual appropriation of SI7.6 million to a seventy-five-center program with an 

annual appropriation of S80 million. 

In September 1997 the officially chartered MEP National Advisory Board convened for 

the first time. The board members represented the views and needs of customers, providers, and 

others interested in manufacturing extension throughout the United States. The intent of the 
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board was to provide guidance to MEP on key management and policy issues, including 

evaluation. With regards to NIST/'MEP, by 1997 there had been a change of focus within the 

MEP evaluation community toward continuous improvement of MEP centers (Shapira and 

\'outie, 1997). Intense lobbying efforts, spearheaded by the ModForum, occurred throughout 

1997 to eliminate the sunset clause. 

The fiscal year (FY) 1998 appropriation was reduced from the previous year level to 

51 11.04 million. In addition, the Senate Appropriations Subcommittee did not recommend 

funding for several special thrusts. These included S5.9 million for supply-chain optimization, 

52 million for information technology, and S2 million for technology infusion 

By 199S, federal manufacturing extension grew into a program that provided a 

nationwide means of assisting small and midsize manufacturers. The efforts spearheaded by the 

ModForum to eliminate the sunset provision finally paid off On S October 1998 legislation 

passed that removed the sunset provision. 

It seems appropriate at this point to examine national statistics on the type of projects 

being delivered by the national MEP system. Table I indicates projects deliverv' by categorv" 

over a tour-year period. 
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Table I 
National MEP System - Project Delivery by Category 

Projects by Category 1995 1996 1997 1988 
% s % # % ff % i 

Business Systems —rr TT "W TT 1,352 -TT 1.620 

C.\D 4 102 3 296 3 353 3 344 
Control Systems I 34 1 122 I 141 1 110 

EDI T 52 2 131 2 176 2 258 

Environmental "7 185 6 531 7 764 7 810 

Finance 1 26 3 287 306 2 295 
GeneraL''.A.ssessments 5 141 6 531 6 670 J 405 

Human Resources 9 238 10 879 11 1.305 12 1.473 
Market Development 9 245 9 748 9 1.034 9 1.141 
.Matenal Engmeering •) 60 2 200 2 259 2 295 
Plant Layout 188 > 461 6 658 5 626 
Process Improvement 10 258 12 1,053 10 1.223 10 1.215 
Product Development 7 183 6 540 7 788 8 1.019 
Quality 16 420 15 1.271 19 2.222 18 2.234 

Robotics 1 34 2 157 1 129 I 123 
Other 4 99 6 548 J 364 3 319 
Total 100 2.610 100 8,703 100 11,743 100 lU&b 
Nontechnology Projects 47 1.227 48 4.177 50 5.S7S 4') 6.014 
Technology Projects 53 1,394 52 4.508 50 5.854 51 6.198 

The data contained in Table 1 indicate that technology-related projects make up around 

50 percent of the projects delivered annually by the MEP system. While this percent has 

remained fairly constant, two things should be noted. First, the national data mask trends 

happening in individual centers. Second, since the program has been growing during the period 

1995-1998 the absolute number of nontechnology projects delivered nationally has increased 

from 1.227 in 1995 to 6.014 in 1998. The fact that 50 percent of the services provided by MEP 

are nontechnology is some indication of the difficulty in encouraging technology adoption in 

SMMEs given the current program design and delivery mechanism. 

D, Svaopsis 

MEP is clearly a success when one considers that it went from a program with S2 million 

funding and three centers to ten years later being a national network of MECs in fifty states with 
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an annual appropriation of SI 11 in FY1998. In addition, the number of projects delivered has 

increased from 2,610 in 1995 to 12,286 in 1998, more than a 370 percent increase. 

During the first few years of the MEP program the most interesting programmatic 

development was the fact that the legislation authorizing MEP was passed under the Reagan 

administration - an administration strongly opposed to industrial targeting and corporate welfare, 

focused on reducing the role of government in the operations of the free market. During 1988-

92 the program received only incremental increases in funding. As this history demonstrates, it 

as only with the Clinton administration that the system began to evolve into a national network 

of centers. By 1997 the MEP. with support from state and local governments, had national 

coverage and was operating with an annual federal authorization of S95 million. 

.A.S demonstrated by the legislation. Congress envisaged that N'IST's manufacturing 

ccntcrs would transfer to small firms advanced cutting-edge technology development under 

federal sponsorship. However, two significant things happened. While lobbying for the 

elimination of the sunset clause, the MEP and MECs had to accept the fact that this many not 

happen. This caused the national system to explore alternative funding sources and initiatives. 

In addition, the MEP and its MECs realized that small companies need help with more pragmatic 

and commercially proven technologies in addition to assistance with operations training, general 

business management, finance, and marketing. Most centers began to address these issues while, 

at the same time, trying to promote technology under conditions of steady reductions in federal 

funding (Shapira, 1998). MEP not only did nothing to prevent the MECs from evolving in this 

way, but in fact encouraged them to exhibit this behavior. This is evidenced by their acceptance 

of performance metrics that indicate 50 percent of projects are nontechnology-related and by 

initiating pilot programs that had little to do with technology diffusion. 
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Having reviewed the program's history, the next chapter of this research reviews and 

analyzes strengths and weaknesses of existing MEP evaluation literature. 
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IV . MANUFACTURING EXTENSION PARTNERSHIP 

EV ALUATION HISTORY 

A. Introduction 

Given its relatively short history, the MEP program has been subject to extensive, almost 

exhaustive, evaluation efforts since 1994. Unlike most federal programs, MEP made a 

commitment to evaluation for purposes of both continuous improvement and accountability to 

stakeholders. MEP program reporting and evaluation efforts consisted of several components. 

First. MEP designed a center-reporting system to monitor internal fmancial and activity 

performance for benchmarking against other centers. Second, a telephone survey of participating 

companies conducted approximately ten months after project completion was introduced in 

Januarv- 1996. This sun-ey-measured variables including changes in sales, jobs, labor costs, 

material costs, inventory costs, and capital investment. For the long term. MEP engaged in a 

quasi-experimental time series study of the performance of MEP clients versus nonclients using 

19S" and 1992 census of manufacturers' data, .\nother strategy adopted by MEP was to sponsor 

and conduct qualitative case studies based on a logic model, developed specifically for MEP that 

linked center services provided to firms to changes in firm performance and. where possible, to 

regional outcomes (Yin and Oldsman. 1995). MEP also established an evaluation-working 

group composed of evaluators and information specialists from within the MEP system. This 

group met several times a year to discuss both center- and national-level evaluation issues 

relating to manufacturing extension. It provided a forum for center staffs to offer suggestions to 

MEP about the national evaluation system while MEP staff disseminated information about 

methodology and results to centers at working group meetings (Shapira and Youtie, 1997; Sears 

and Blackerby. 1998). Finally, MEP staff and external reviewers held center reviews on an 

annual basis, the purpose was to provide feedback about a center's operating strengths and 

weaknesses. The structure for the center review process was formalized in 1999 by the adoption 
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of the Baldrige Criteria (Malcolm Baldrige National Quality Improvement Act of 1987) to 

develop guidelines specifically for MEP center operations. 

In addition to the effons described above, during the period 1994-1998 NIST provided 

funding to support an evaluation workshop project that covered a myriad of MEP program 

reponing and evaluation topics. These workshops were conducted armually for four years by the 

School of Public Policy and the Economic Development Institute at the Georgia Institute of 

Technology. Participants included program and field staff, national and state stakeholders/ 

sponsors, consultants, academics, and industry' (Shapira and Youtie, 1995). Fifty-seven papers 

were prepared for four workshops held from 1994 to 1998 (Shapira et al., 1994; Shapira and 

Youtie, 1995: Shapira and Youtie, 1997; Shapira and \'outie, 1998). The main themes of these 

workshops were to critically examine methodologies used to evaluate industrial modernization, 

discuss the possible policy implications of such research, and the methods to further the body of 

knou ledge about these evaluation techniques with the goal of identifying and disseminating best 

practices. In addition. Volume 23. No. 1 of the Journal of Technology Transfer was devoted to 

the MEP program and its evaluation (1998). 

This chapter focuses on the overall program evaluation for industrial modernization, 

rather than an evaluation of the economic impact of the program; the quantifying impact 

literature was recently reviewed (Rhodes, 1999). From the outset it should be noted that the 

research papers tend to begin after the point where program legitimacy is assumed. They tend to 

be based on the premise that the MEP program should exist and should receive public subsidy. 

B. Background 

NIST MEP began working on a multipronged evaluation strategy during 1994-95 (Sears 

and Blackerby, 1998). This strategy was initially built upon the experience of the seven centers 

funded by NIST during the program's early years. While MEP developed the strategy during the 
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course of 1994, the main guidance came from the output of the first evaluation workshop. This 

workshop brought together key policy and evaluation experts from throughout the MEP system 

and other public programs, to review a draft evaluation strategy and suggest revisions. Another 

group to contribute to the development of the MEP evaluation strategy was individuals who 

prepared position papers on key evaluation issues (Sears and Blackerby, 1998). Finally, center 

directors and e\ aluation experts met informally to provide guidance on issues of policy and 

evaluation (Sears and Blackerby, 1998). 

By 1998 NIST/?^/IEP made progress in five major areas identified in the 1995-evaluation 

plan (Sears and Blackerby, 1998). First, data collection systems were in place throughout the 

system. Second, a system for comparing clients with nonclients was developed and in place. 

Third, a system for examining impacts beyond the client firm using economic impact analysis 

was in place. Fourth, systems were developed to enable centers to benchmark their operations 

and performance against each other. Fifth, a strong infrastructure to support program evaluation 

work was in place, the workshop series being one of the major components. Noticeably absent 

from the Sears and Blackerby paper (1998) was any discussion of evaluating the type of client 

tlrms assisted, the type of assistance activities, and the distributional implication.s of such 

interventions. 

This background indicates a receptiveness to program evaluation from the onset, with an 

effort over-and-above what was required legislatively. The first published evaluation strategy-

combines quantitative-survey methodology and qualitative-case studies along with an assessment 

of center performance and high-quality-service delivery and management throughout the system 

(Sears and Blackerby. 1998). This wide range of evaluation activities appears to be credited with 

the holistic approach taken by NTST/MEP. 
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This review groups the MEP evaluation literature into four categories; approaches to 

ev aluation, difficulties in the evaluation of the MEP, federaLstate partnership evaluation issues, 

and directions for future analysis and research. 

C. Evaluation 

1. .\DDroaches 

In the paper, "Current Practices in the Evaluation of Industrial .Modernization 

Programs." Shapira, Roessner, and Youtie (1994) indicate that one approach to evaluation is to 

relate program operations and outcomes to the goals and objectives detailed in enabling 

legislation or program mission statements. They suggest, however, that this is only a starling 

point tor evaluation, as goals are broad and it is therefore difficult to measure activities. In the 

case of MEP. the authors draw attention to the difficulty in interpreting broad goals such as 

improving manufactunng competitiveness and promoting industrial development. They identify 

scseral methods of evaluation based on interviews with program managers and evaluation 

specialists. These include program monitoring; customer valuation; external reviews and audits; 

economic and regional impacts; and comparative evaluation using control groups. 

When interviewing a broad array of relevant program actors, the authors found 

customer valuation to be the most useful from the program manager's standpoint. This is no 

great surpnse as customer valuation is proxy for customer satisfaction. While verv' important, 

customer satisfaction is a necessary but not sufficient for a government-subsidized economic 

development program, where the "but for" condition is all-important. However, the interviewees 

ot'ten mentioned the difficulty in addressing this "but for" issue, indicating that it is very difficult 

to distinguish what caused the impact - exogenous factors or program effects. 

This paper by Shapira, Roessner. and Youtie (1994) is included to demonstrate 

that in the very early stages of the program, evaluation tended to focus on the development of 
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performance outcome measures to monitor program success. Subsequent data collection would 

provide information to program sponsors and to review and oversight agencies to encourage 

further program expansion. Therefore, the focus was not on process evaluation. It is my 

contention that now that data collection processes and procedures are in place, evaluations need 

to once again begin to focus on process. 

Of the tlve evaluation methods identified by the authors (Shapira et al., 1994). in 

ihcor\' external reviews and audits lend themselves to examining the question of whether or not 

the program was actually reaching its intended audience, a question very relevant for the 

purposes of this research. However, in the case of MEP's application of this approach, these 

methods tended to focus on finances rather than questioning substantive program performance. 

The authors indicate that outside reviewers could focus on process evaluations or 

impact evaluations or both. Such methods may include comparison of legislative mandates with 

program goals and services, an issue identified earlier in this paper. Examination of metrics in 

the absence of consideration of legislative intent, program mission, and goals can lead to a 

seemingly successful program that now ser\'es a significantly different population than originally 

intended. It is not only possible that the private market maybe servicing this population, but the 

program may now be in competition to provide ser\'ices already available to that population 

through other serv ice providers. 

Mininger's paper (1994). "General Accounting Office Perspectives in Evaluation 

of Federal Technology Related Programs." discusses the context in which the GAO is 

commissioned to evaluate federally funded technology-related programs; GAO had conducted an 

evaluation of the MEP program in 1991 (United States. 1991). The perspective of the GAO is 

that the administration and Congress have increasingly come to believe that technology-related 

programs play an important role in stimulating the economy and restoring U.S. competitiveness 
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in global markets, therefore, there are increasing demands for more and better program 

e\ aluations. This was evidenced not only by increasing demands on the GAO to perform such 

evaluations, but also from enabling program legislation that mandates the GAO conduct 

performance evaluation (Mininger. 1994). These evaluation tools were used by Congress to 

monitor program performance and also help decide on future program changes and funding. 

One of the first tasks the GAO embarks upon when conducting an evaluation is to 

review the legislative history to understand the setting, as well as the original purpose and intent 

of Congress in authonzing and funding the program. This perspective, along with that gained by 

analy/mg the agency's guidance for implementing the program, become important criteria to use 

later in gaugmg compliance and actual performance. 

The paper (.Mininger, 1994) continues by specifically discussing the G.A.O's 

cj\ aluation of federal technology-related programs (United States, 1991). In order to evaluate the 

MTC program. Mininger starts by examining the basic purpose and intent of the program. He 

fmds a mismatch between what was intended and expected of the program, and what actually 

happened when the program was implemented. One of the assumptions underpinning the MTC 

legislation is that if small manufacturers could somehow be linked with the NTST and other 

tederal labs, those companies could benefit from the advanced, cutting edge-t\pe technologies 

being developed there and thus, become more competitive. The G.A.0 find that, for a variety of 

reasons, this is not happening. First, very little technology is transferred from federal labs to 

small manufacturers, because they have ver>' little contact with the labs. and. in any event, that is 

not what most small manufacturers really need. Examining effectiveness using these criteria 

implies that the program is not very successful. 

Mininger (1994) found that most small manufacturing companies were not verv' 

sophisticated in terms of technology and needed more basic help to adapt to proven, already 
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a\ailable. off-the-shelf, automated technologies such as CAD and manufacturing systems. This 

apparently was the message the GAO officials wanted to convey to members of Congress in the 

hope of helping them reorient their expectations and in authorizing future programs directed at 

small manufacturers. 

In the paper. "Overview of GAO's Study of Companies' Perspectives on 

Manufacturing Extension Program Ser\ices." Mendelowitz (1995) discussed a study that the 

G.AO conductcd on companies receiving manufacturing-extension ser\-ices. The evaluation 

methodology consisted of four written questionnaires, each tailored to ask about a particular 

manutactunng program service: quality improvement; plant layout and equipment 

modomi/aiion; product design and development; and environmental and energy services. One 

goal of the evaluation was to help program mangers identify clients' needs. The survey results 

'Acrc used help identify program services and attributes that clients most valued. This paper 

confirms that in 1995 the MEP program tbcus at the federal level was still on technology-related 

activities. 

Reamer's paper. "Institutional .Assessment of Technology Program." claims that 

economic development is tundamentally about institutional development (19951. Elaborating on 

this idea, the author claims that the goal of economic development is to stimulate the 

development of smart, flexible, and competitive businesses. He suggests that while industrial-

modernization services have an imponant role to play in the development of competitive firms, 

to be effective these services must display the same type of characteristics as those the\- are 

seeking to stimulate in their client tlrms - intelligence, flexibility, and speed. 

Reamer (1995) recognizes that the MEP stands alone in its up-front, long-term, focused 

work in designing evaluation metrics. He claims that for most economic development programs 

evaluation has been an afterthought, and suggests that, in most cases, the fundamental purpose of 
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evaluation is to assist the stakeholder institution in understanding how it can design and operate 

etTective programs. He continues by stating that the evaluation framework should be designed to 

generate sutTicient information to allow reviewers to be prescriptive on program design, 

structure, operation, and management of the institution. 

Reamer (1995) describes three dimensions of evaluation and suggests several 

components for a good evaluation. His article discusses appropriateness, one of the least 

addressed areas in the large compendia of manufacturing-extension and industrial-modernization 

evaluation literature. 

1. Is the program aimed at the right targets with the right number and types 

of tools? Does the program target its efforts toward the population most in 

need? 

2. How well is the program reaching its targets? This second point 

encompasses the "but for" question, and asks whether the program is 

addressing needs that are not adequately being met by the private sector 

due to some form of market tailure. [f the publicly supported program 

does not exist, to what extent would tlrms find ways to improve operations 

and performance using other resources? 

What factors in the organization and management of an institution explain 

the appropriateness and effectiveness of ciurent operations? 

While several research studies were conducted at the inception of MEP to 

determine whether or not market failures exist, ten years have elapsed since those studies were 

conducted. Updates of these studies have not been conducted at the national level to verify that 

the market conditions still exist. An analysis of the needs of the constituency and the use of 

program tools has not been conducted recently within the MEP system and is a significant 

program weakness. How organization success is measured may enhance or inhibit effectiveness. 
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Measurements of VIEP success tend to focus on impact rather than appropriateness - the actual 

type of service and the type of company served. 

Reamer (1995) places an emphasis on institutional evaluation. The type of 

e\ aluation he discusses is designed to identify factors that explain levels of appropriateness and 

effectiveness, and what transforms impact evaluation into improved program effectiveness. He 

recognizes that the design, effectiveness, and operation of individual programs are an extension 

of the mission, culture, and personnel of the institutions and concludes that program impact 

c'.aluation conducted without an examination of the institution prevents not only a full 

'.indcrstanding of the factors behind program effectiveness but also does not provide the 

information to identify means to improve effectiveness. 

Wilkins (1998) discusses a movement within the MEP evaluation community 

toward mcasunng overall center performance rather than impact. It is significant because it is 

one of the tlrst papers to focus on center-level performance as opposed to impact on individual 

tlnns. This mov'ement toward continuous organizational improvement continues to exist within 

MEP today. 

In 1995. directors of extension centers in northeastern states began discussing the 

idea of shanng standardized operating information for purposes of continuous improvement. 

The group applied for and received MEP funding to support MEP-based evaluation activities, 

with work beginning in late 1996. Center directors agreed that the project's goal was to examine 

different business models rather then decide on a unique measure to designate a high- or low-

performing center. Early in the process it was evident that many measures would be based on 

tracking staff time by activity. However, more than 50 percent of the centers were not tracking 

time in a way to make it usefiil for benchmark comparison - time was not being tracked or 

differentiated between project time and other time. Not tracking time in this way indicates that 
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centers were not then operating in a way that resembled the private-sector-consulting model. 

However, by 1997 many centers had moved toward tracking project time, indicating a movement 

toward a more private-sector approach to operations. Not surprisingly, one problem that surfaced 

dunng the course ot" the project was the difficulty in building sustained commitment by centers 

for project participation. This arose because the project was not required by NIST and did not 

directl\ affect the tleld staff, who only saw it as a drain on their time. In the article on 

benchmarking (1998), VVilkins concluded by claiming that the project helped centers to verify 

and clarify problems, and helped highlight the impact a problem might have on other operating 

factors 

2. Difficulties 

"Issues in the Evaluation of Technology Modernization Programs'" by Irwin 

l-c'.ler (discusses difficulties in evaluating modernization programs. The author discusses 

•he stages programs go through within the political cycle. He claims that in the formative years 

of a program, selected anecdotes are sufficient evaluation data. .A.S the program develops, within 

a fe\\ > ears - the length of time varv'ing with any legislatively mandated simset provisions or the 

departure of the program tbunders - political sponsors look for quantitative-program impacts. .-Xt 

the time of wnting the author suggests that most state industrial-modernization programs are in 

the second phase, while the federal program is still in the first. Si.\ years later, it is safe to say 

that the federal program has moved into the second phase. 

The author (Feller. 1994) suggests that challenges faced by a new program are 

likely to revolve around questions of the appropriateness of public-sector intervention, 

competing budget priorities, effectiveness, and possibly cost effectiveness. In the case of MEP 

he claims that the standards of program effectiveness for federal and state technology-

development and modernization programs have been rather modest, given that the policy area is 

an unclaimed domain. Citing the 1993 ERP, the author suggests that this is compounded by the 
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belief at the federal and state levels that America's economic future rests in technological 

innovation and manufacturing modernization. To Feller, these ideas indicate reluctance on the 

part of stakeholders to question the appropriateness of the very recent, industrial-modernization 

initiative. 

The author continues by identifying rwo distinct communities conducting 

evaluation studies (Feller. 1994). One is academics and practitioners writing articles on 

e\ aluation that appear in peer-reviewed journals. These studies tend to be organized around 

specific research hvpotheses, to devote e.xplicit attention to research design, are more 

quantitatively onented. as well as being onented toward the larger policy arena. The second, and 

larger, community are those publishing reports designed specifically to address sponsors. These 

tend to be conducted by consulting tirms or ad hoc review panels. Such studies tend to be more 

process oriented, directed at program rather than policy-level decision makers and more 

qualitative in orientation. This review will address papers that fall under each category, as the 

distinction may not be as concrete as the author claims. Both types of research are relevant to 

looking at the program as a whole to determine whether or not it is fulfilling its policy mission. 

The Feller paper (1994) also discusses the "but for" condition. The author 

suggests that a fundamental issue in program evaluation is the extent to which change in clients' 

behavior and performance can be attributed to the intervention. However, the author claims that 

most evaluations lack the elements of quasi-research design that includes a control group. 

Existing ev aluations are for the most part process oriented and serve to offer program managers 

information about means of improving performance. One major criticism raised about such 

studies is that they typically lack baseline measures, comparison, or control groups. This article 

points out weaknesses often found in process-type evaluations. 
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In his paper, Carlisle (1997) discusses the relationship beuveen technology 

adoption and economic development, indicating a perceived need to educate economic 

development professionals about technology and how development really works. However, the 

author draws attention to the fact that from a political standpoint the interest lies in activities that 

improve economic development, particularly the quality of job creation, rather than individual-

tlrm competitiveness, technology development, or deployment as an end in itself. In this 

discussion, Carlisle acknowledges the potential conflict between the national goals of technical 

innovation and subnational-level goals of local-job creation and retention. 

The author (Carlisle, 1997) suggests that there is limited hard evidence that firm-

level interactions supported by the public sector have made significant contribution to economic 

pcrtbrmance. He calls for several standard measures, if evaluations are to have real impact on 

modernization policy and funding. This involves goal clarification. He suggests that much of the 

debate about evaluation is about program performance in the absence of a clear sense of policy 

objectives the program was created to achieve. The divergence and lack of clarity of state and 

federal needs e.xacerbate this disconnect. 

Carlisle (1997) concludes by suggesting that existing evaluation methods for 

manutacturing modernization have failed to bring the legislature into the decision-making 

process in determining the ultimate goal of the programs. Carlisle also claims that the program 

has not been adequately linked to generally accepted economic development objectives. The 

author calls for the evaluation and public policy community to begin to clearly articulate how-

technology is integral to achieving subnational economic development goals. 

3. Federal/State Partnership Issues 

The following two papers discuss national and subnational linkages and 

expectations regarding manufacturing extension. Rhoades (1998) claims that manufacturing 
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extension exemplifies the ambiguity and multiplicity of expectations for publicly funded 

programs. She focuses on the different expectations of federal and state governments, claiming 

that states are interested in saving, maintaining, rejuvenating, and'or growing their 

manufactunng base, and with developing programs that help and sustain state economies. The 

author states that national objectives do not always seem relevant at the state level. However, 

she does not indicate what her perception of federal objectives is. She raises the issue that when 

considering state expectations there are in fact many stakeholders including government 

agencies, legislators, business groups, educational interests, manufacturing companies, 

environmental groups, and ta.xpayers. 

Carlisle (1998) presents a paper focusing on the linkage of industrial-

modernization e\aluation with state policymaking. ^Vhile acknowledging that the origins of 

industnal-modemization evaluation were largely federal in nature, they were established based 

on the supposition that federal funding would be supplied to freestanding centers for a defined 

period of time. .As time progressed, centers would increasingly draw revenues from client firms, 

becoming selt'-supporting within six years. However. MST'MEP strategy depends heavily on 

existing state techno logy-deployment infrastructure. 

.\ccording to the author (Carlisle, 1998), a movement began within MST'MEP in 

the late 1990s to gain permanent federal support, an action that w^as eventually %oted on and 

approv ed by Congress in late 1998. This new strategy recognized that some federal and state 

financial support is required on a permanent basis. It also implies that state, as well as tederal. 

goals must drive the development of the system, if it is to flourish. However, while industrial 

competitiveness and technological leadership may drive federal agendas, most states view-

technology deplovTnent and modernization as an arm of state economic development policy. 

This requires that performance be measured in terms of state economic development objectives. 
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appropriate metrics being beyond firm competitiveness or cost-benefit calculations for a 

particular program. 

Carlisle (1998) suggests that modernization programs have to compete with other 

economic de\elopment programs for funds at the state and local level. Funding success is 

usual!\ based on demonstrating that the program is contributing to the overall state economy. 

This implies that state governments view modernization dollars as one element of overall 

economic development expenditures, and thus the issue is not simply whether or not 

modernization programs are effective, but how much they add to the state economy, job creation, 

and u ages compared to competing expenditures for state dollars. 

The author (Carlisle, 1998) claims that many technology-development programs 

ha\e done a poor job of clarifying mission and objectives, in designing performance 

measurement systems lied to those objectives, and in demonstrating how technology will 

contribute to overall economic development. From a subnational level, there is little interest in 

technolog\ or modernization as an aim in itself. Its value comes only as an economic 

development tool. 

Carlisle (1998) summarizes some fundamentals that apply to evaluation at the 

slate level. First, in most states, a history of state investment in various forms of technology 

development has left in place an infrastructure with its own history. There is also an increasing 

emphasis on evaluating modernization programs in the context of overall economic development 

strategies and policies. Finally, the envirorunent in which modernization programs vie for limited 

dollars with other programs and services, including education, environmental protection, and 

crime prevention is very competitive. These new demands imply that successful programs are 

those that can demonstrate close links to economic development, that fare well in comparison to 

alternative expenditures, and that develop a strong political constituency. 
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D. Directions for Future Analysis and Research 

A 1998 paper by NIST/MEP staff identifies areas for future evaluation activity (Sears and 

Blackerby, 199S). This paper includes provides insights to assist centers become high-

performance centers. Also mentioned are evaluation efforts that would contribute to a MEP 

high-performancc system by providing actionable insights to senior MEP management and 

contnbuting to a well-understood MEP system by assessing program results and providing them 

to senior MEP management and centers. 

The authors (Sears and Blackerby, 1998) close by presenting future directions for MEP 

ev aluation. given that MEP is at a place where it can build upon data systems put in place in the 

earlier years and can begin to provide a significant level of useful information about the MEP 

s\ stem to key decision makers. These include case-study work, in instances of failure, as well as 

success; emphasis on improving the ability of individual centers to effectively design and use 

•-.naluation to upgrade management capability; thorough examination of the center-review 

process; and one-shot studies of special issues. The MEP evaluation plan should also be 

evaluated in the context of MSTTvlEP strategic plan, as it is central to the task of determining 

the MEP system's success in achieving its strategic goals and objective. 

.Mininger (1994) discusses the direction future evaluations of the MEP undenaken by 

G.AO should take. One of the components of such an analysis would be how MEP centers 

identify and define their own goals and objectives, and how they evaluate their own progress. 

How the program interacts with, complements, or possibly duplicates or preempts other state or 

privately sponsored programs with the same or similar objectives and directed to the same clients 

also needs to be investigated. Evaluation should also include tlrst-hand information from 

companies on their reasons for participating in the program, the kinds of changes made in their 

manufacturing processes, the savings achieved as a result of their involvement in the program. 
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their willingness to pay for services, and their views on the timeliness and responsiveness of the 

ser\ices. In addition, the author suggests that future analysis should compare the goals, 

strategies, and approaches, as well as accomplishments, "aid relative success to identify- best 

practices. This would help highlight improvements in program implementation. 

In a unique contnbution to the literature on SMMEs and manufacturing extension, Luria 

(199'') develops a theor>' of small manufacturing performance in his paper, "Toward Lean or 

Rich? What Performance Benchmarking Tells Us .\bout SME Performance, and Some 

Implications for E.\tension Center Services and .Vlission." Looking at Performance 

Benchmarking Service (PBS) data. Luria finds that more and more SMMEs are forgoing capital 

m\ estments needed to remain modem and opting to employ unskilled labor and modest capital 

mvestment, leading to a divergence in trends between large and small firms. He claims that in 

spite of the suggestion of partnership among customers and small suppliers, two-thirds of the 

t'lrms in his dataset were reporting that in 1994 they were quoting each job against five or more 

competitors, up from less than 50 percent in 1991 and 1992. This indicates an increasing trend 

toward cost minimization as a small-firm strategy. 

Luria (199'') also finds that productivity and wages are flat or falling for almost half of 

the S.MMEs in the database, with this low-road strategy leading to negative impacts on wages 

and productivity. On the other hand, some 20 percent of S.MMEs are becoming more productive 

and doing so at an annual rate of almost 10 percent. High-road and growing firms have high 

capital per worker, pay high wages across their workforce, use more technology, and pay more 

per worker on training. Unlike the low-road firms, the high-road firms are investing in 

technology and workforce. 

The data indicates that high-road firms are declining as a proportion of the SMME 

population. These high-road firms are also losing market share to the lean-commodity shops. 

91 



www.manaraa.com

Luria (199*^) explains this as follows. The better performers' higher-capital intensity makes them 

more v ulnerable to swings in capacity utilization. However, part of how most high-road tlrms 

amortize the cost of equipment that permits them to make some hard-to-imitate products is by 

seeking out a base of easier-to-make commodity product customers. However, low-road and 

lean-commodity shops are able to win this competition, as they are not covering debt repayments 

for capital investment. The author suggests that as the high-road shops stagnate, shrink, or fail -

leading to a dwindling base of modem, distinctive suppliers - more large manufacturers are 

encouraged to treat all purchased inputs as commodities, and therefore seek even more quotes for 

each job they subcontract. The likely winners are the worst of the low-road shops and the best of 

the lean-commodity tlrms. The clear losers are the shops that do precisely what .VIEP is trying to 

encourage: investment, training, and innovation. 

The author (Luna. 1997) claims that if most tlrms can choose among different mi.xes of 

wages, skill, technology, training, and basic-management discipline without incurring 

predictable growth or profitability penalties, markets alone are not otTering meaningful 

mcentives for good manufacturing behavior. Luria than asks the question: Could it be that 

improved small manufacturer performance is a classic public good and hence something that 

only government policy can address? 

Luria (1997) suggests that the most important policy initiative should be a reorientation 

on the mission and practice of the manufacturing-extension community. Centers operate under 

certain requirements such as demonstrating that a large number of firms were assisted and that 

they paid fees for the service. This orients centers to select quick-hit projects or serv ices that are 

easy to package and sell. This has the effect of inducing centers to offer a mix of services that 

appeal to low-road shops, since such shops dominate the population. Based on analysis of MEP 

project data the author finds ISO 9000 certification service to be one of the most prevalent 

throughout the national system. However, when asked, firms indicate little payoff in terms of 
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quality or productivity through their certification, although they do indicate a benefit in terms of 

increased sales. In most instances, firms seek certification as they fear from being dropped by 

their customers, and those that fear it the most are those with the least capability - the low-road 

firms. 

L'sing the Michigan Extension Center as a case study the author (Luria, 1997) continues 

his research by grouping assisted firms into three categories: systematic, modem, and distinctive. 

S\ stomatic firms are those that track things including: how often faulty parts are made, how long 

It iLikes to set up machines to run a new job. and how quickly action is taken in response to 

equipment breakdowns. Other factors include: evidence of work teams, statistical-quality 

assurance and other factors associated with improving on cost quality and delivery performance. 

Firms arc considered modem if they have hardware and software that automate the business, 

scheduling, manufacturing, and functions. The distinctive category covers factors such as having 

now. proprietary-, or design-intensive products; or by having the ability to perform processing 

that most shops cannot. Examining these results, the author finds firms' scores to be modestly 

correlated in all three scales. However, about half of the smaller shops have low scores on all 

three of the scales. Such firms, the low roaders are unsystematic, unmodem. and undistinctive. 

.Approximately 20 percent of the firms have high-modem and distinctive scores, with no 

consistent trend in the systematic scale. The remainder (approximately 30 percent) are the 

mirror image of the high roaders. with high-systematic scores, but with many scores almost as 

low as the low roaders in the modem and distinctive categories. 

WTien looking at manufacturing-extension projects. Luria (1997) finds projects that 

improve firm score on the systematic scale often result in clients achieving greater sales and 

employment growth than nonclient. However, only projects that increased scores on the 

modernization and'or distinctive scales led to increases in productivity, wages, and profits 

relative to nonclients. 
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Luria (1997) proposes a change in primary mission of MEP toward nurturing the existing 

high-road shops and to increase the propensity of other firms to choose that road also This 

requires centers to target their efforts to help high-road shops become more systematic, lean-

commodity shops to become more modem and distinctive. 

Oldsman and Heye (199S) suggest that while XIECs should continue to provide 

etTiciency-enhancing services to manufacturers, that they should broaden the focus more toward 

value creation. Specifically, they cite the work by Luria (1997). suggesting that in addition to 

b.clpmg firms reduce production costs by becoming more systematic, centers should help firms 

enhanco product value by becoming more distinctive. The rationale used to justifv' this is - in an 

increasingly competitive and global marketplace, improvements in produaion efficiencies may 

be insiitTicient to ensure the profit growth of small manufacturers, as producers of commodity 

products are constantly threatened by lower-cost manufacturers in the United States and 

ci-ouhere in the x^odd. Manufacturers need to consider ways to escape the trap of commodity 

production by e.xploiting advantages in technology and know-how. 

Using case-study methodology, the authors (Oldsman and Heye. 1998) discuss an 

example of a manufacturing firm that took a series of aaions designed to increase throughput 

They discuss the various consequences of alternative strategies considered by the firm to 

enhance the \aiue of goods sold rather than lower the costs of production. They conclude that 

while small manufacturers can benefit from efforts to reduce costs, there are limits to this path. 

Since most companies produce essentially undifferentiated produas. more gains in performance 

are passed on to customers in the form of lower prices The challenge for small manufacturers is 

to keep some of the gains. 
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Oldsman and Heye (1998) conclude that centers should help companies become more 

distinctive, as well as more efficient, by helping them determine what it would take to enable 

them to raise their prices and maintain higher profits. This should be done, not just by boosting 

productivity through lowering costs, but also by increasing the value placed on their products by 

customers. To this end. small manufacturers need to pursue strategies that yield distinct, 

competitive ad\ antages in the market based on new capabilities, higher-product quality and or 

improved customer service. This emphasis is tar from the original high-tech-service provision 

called for in the MEP-enabling legislation. However, the authors believe that in the long run the 

ability of U.S. manufacturers to compete in the global marketplace will be heavily dependent on 

their capacity to add value. They conclude by suggesting that the more capable centers are in 

delivering value-enhancing services, the better the chances will be tor the growth and prosperity 

of small manufacturers throughout the country. 

Shapira (1998) suggests that not all MEP centers are effective. He claims that some local 

MEP partnerships were put together hastily for the purposes of grant application, leading to 

instability in the partnership. In other instances, technically competent but politically weak 

serv ice providers are subordinated. To this end, he supports continued review and evaluation of 

MEP centers. He suggests that one issue is to ensure the integrity of the review process, to 

include independent and highly qualified external reviewers, and to avoid undue political 

interference when NIST has to make hard decisions about discontinuing tlinding or 

recommending organizational changes that affect local centers. 

The VIEP program is designed to help firms become more efficient, lower production 

costs, and increase efficiency. However. Shapira (1998) suggests that this can be considered 

only one part of a strategic approach to manufacturing and technology-based economic 

development. To help small firms move in directions that will allow them to offer higher wages, 

the MEP system will need to continue to adjust its service mix to offer assistance that goes 
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beyond short-term technology-based problem solving. These activities could include: helping 

small tirms develop and sell higher-value products, improvement of the supply chain, and 

increase networking among companies. This modified-service delivery would include focusing 

on new product design and development; forging stronger links to R&D centers, financing and 

marketing specialists; help suppliers and buyers talk to one another; promotion of local networks 

of small firms to speed up the dissemination of information and encourage collaborative problem 

so K ing, technology absorption, training, product development, and marketing. In addition. VIEP 

should continue to sponsor pilot projects to offer specialized expertise in areas such as pollution 

control or electronic commerce. VlEP's strategic approach should be to strengthen efforts to 

foster manufacturing communities, diffuse emerging technologies, and further integrate federal 

technology, business development, and workforce training programs. Shapira also suggests that 

variation in firm density in the centers" service area also needs attention. The program has 

grown in disjointed stages, reflecting separate rounds of federal funding and variations in the 

ability of state and local actors to prepare winning proposals and find matching funds. This 

means there is a mismatch between the allocation of federal resources and the distribution of 

industry. Competitions targeted to deepening services in these industrial clusters would be a 

useful next step if more federal funds were forthcoming. 

Others support this conclusion, but otTer different policy recommendations. The National 

Council on .\d\anced .Vlanufacturing (2000) suggests that MEP activities include expanded 

manufactunng-extension infrastructure that could provide new services to accelerate-SMME-

productivity growth (NC-AA-I, 2000). Focus would be placed in such areas as; lean-

manufacturing practices; information-technology (IT) based networking; organizational 

development, including the effective use of human resources; electronic-cormnerce-

demonstration systems; web delivery for on-demand-information acquisition; and standards to 

enhance quality. Additional resources would allow MEP to diversity the methods to distribute 
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sen-ices to SMMEs. [n particular, web-based on-demand information and services can be 

especially effective in reaching the SMME community. 

Luria (1997) argues that the MEP should focus more on the t>'pes of service that are value 

enhancing in nature. Small changes in the value of a product - as reflected in a slightly higher 

price - can have as much impact on a company's bottom line as fairly significant reductions in 

costs. Moreo\ er, because value-enhancing services are biased toward growth, as opposed to cost 

minimization, they are likely to have a greater impact on the regional economy than efforts to 

minimize costs. He calls for a greater focus on helping companies become more distinctive 

which requires forging long-term relationships between companies and MECs. While cost-

reduction projects tend to concentrate on solving discrete problems, projects that attempt to 

increase value often involve more integrated-business solutions. By necessity, these types of 

projects are more extensive, affecting a broad range of business processes, and take longer to 

miplement. To be successful, the field statT needs to have relevant-industry experience in 

addition to technical qualifications. 

The MEP has done remarkably well with limited resources (NC.WI. 2000). The 

backbone of a national-manufacturing-extension system is in place, but e.xpansion is clearly 

necessarv- to reach the remaining SMMEs. NCAM calls for additional financial resources to be 

allocated to the program in order for the system to effectively reach the bulk of SMMEs. The 

organization suggests that there should be a new matching formula to increase private-sector 

participation and support for MEP services. The current system is supported by a combination of 

federal funds, state funds, and company-paid fees for services. L'nder this new formula, federal 

and state governments would match each dollar of company-paid fees over a cumulative SlOO 

million raised by MEPs for their ser%'ices. up to a maximum of S50 million each from slates and 

the federal government. Under this formula total funding would increase from the current level 

of S250-S270 million annually to about S450 million, enough to build a robust extension service. 
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NC.WI suggests that MEP try to leverage fees from OEMs, so long as the fees were for SMVIE-

supplier-improvement programs. With this formula, the MEPs would continue to receive federal 

and state assistance, but could leverage additional public resources by providing services 

demanded and supported by the business community. 

NC.AAI (2000) also suggests that the MEP try to leverage its position as a leader in the 

provision of services to SMMEs by acting as a credible channel or partner for the delivery of 

serv ices otTered by the myriad of new public, nonprofit, and private products and services aimed 

at the SMME marketplace. 

Luna (1997) makes a rather controversial recommendation when he suggests providing 

an advantage to mature-capital-intensive shops vis-a-vis other SMMEs - an investment tax 

credit, for SMMEs in operation since say 1980. that applies only to machinery placed in plants 

for fewer than five hundred workers. He suggests that many large firms might back this small-

business program since nearly fifty thousand small plants are units of companies with more than 

fi%c hundred employees. The credit's structure would discourage owners from shutting down 

older plants in favor of new greentleld sites. It would also reduce the risks for lean-commodity 

shops taking the leap into greater capital intensity. 

.A.S discussed previously, better coordination of national programs geared toward 

technology and business development should be adopted. Luria (1997) claims that the federal 

government invests more than S3 billion annually in cooperative-technology programs and 

sponsors at least thirty separate efforts to help industrial enterprises, including small-business 

development and export centers, industry-university centers, technology-transfer centers, and 

defense-related-technology centers. Unfortunately, efforts to more logically organize these 

services confront significant barriers. Agencies and constituencies frequently defend individual 

programs against cuts or reallocations. Nevertheless, the MEP can play a critical role in 
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integrating and impro\ ing tlie services offered to manufacturers by brokering agreements with 

other agencies. 

Shapira (199S) reminds us that it is sometimes forgotten that industrial modernization is 

not an end in itself, but rather a strategy towards achieving more broadly held objectives, such as 

improving economic competitiveness, regional development, or living standards. Moreover, 

decisions about continued investment in industrial modernization depend not only on evaluations 

of the program's component parts, but also on comparisons with the alternative uses of those 

resources. 

E. Synopsis 

Four major categones of existing MEP evaluation research are reviewed in this chapter: 

approaches, difficulties, state and national partnership issues, and tuture directions. Gaps within 

the current body of manufacturing-extension-evaluation research are highlighted. These include 

the unquestioned premise that MEP centers are providing services demanded by the SMME 

market that the private sector could not or does not supply at a price that SMMEs can afford. 

While this may have been the case in 1988. such assumptions have not been examined 

systematically since then. It is my contention that given that the original research is more than a 

decade old. evaluation needs once again to focus on process, policy mission, and goals. 

Evaluation topics drawn from the existing literature and examined in this research 

include; 

• Relating program operations and outcomes to the goals and objectives detailed 

in enabling legislation or program mission statements. 

• Do most SMMEs still need basic help to adapt to proven. ofT-the-shelf 
technologies? 
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• Do MECs display the same characteristics as those they are seeking to 

stimulate their client tlrms - intelligence, flexibility and speed'^ 

• Does the program target its efforts toward the population most in need'^ 

• Hou well is the program reaching its targets'!' 

• What factors in the organization and management of an institution explain the 

appropriateness and effectiveness of current operations'l* 

• How does the institution influence program effectiveness^ 

• Is there reluctance on the pan of stake holders to question the appropriateness 
of MEP' 

• Can a process-evaluation technique be developed that employs a quasi-

research design!' 

• Can the evaluation and public-policy community articulate how technology is 

integral to achieving subnational economic development goals'' Given that 

this program is a federal/state pannership, state and federal goals must drive 

the development of the system. 

• Is improved SNDvfE performance a classic public good and hence something 

that only government policy can address"' 

• Should the MEP change in favor of nunuring existing high-road shops and to 

increase the propensity of other firms to also choose that road'"' 

• To help small firms move in directions that will allow them to offer higher 

wages, should the MEP system be encouraged to continue to adjust its service 

mix to otfer assistance that goes beyond short-term technology-based problem 
solving!' 

Policy and program development within the MEP has not clearly articulated the potential 

contlict between federal and state goals. .Addressing this issue is essential for long-term tlinding 

of the \[EP program. If it does not occur before the economy moves into a recession, the 

evaluation efforts of state governments will likely focus on which economic development 

programs are most efficiently fulfilling the goal of job creation and retention. .As we will see in 

the next chapter, an examination of state techno-economic development policy historv- indicates 
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that the MEP program in Illinois may be ver\- vulnerable under recessionary- economic 

conditions. 

In the early years MEP-evaluation research tends to begin with the assumption that the 

centers are working with the appropriate client base, providing services that are not being 

supplied at affordable prices by the private sector, and are delivering services that SMMEs 

considered important. Having identified some limitations in the literature, it is important to 

emphasize that the VfEP program and its component centers have and continue to be subject, and 

subject themselves, to more regular, rigorous, and innovative evaluations than other federal- and 

state-level techno-economic development programs. 

The next chapter presents a discussion of manufacturing-extension policy development in 

Illinois It begins with a general overview of state manufacturing-extension policy development 

and continues uith a summary of manufacturing-related policies and programs in Illinois since 

th.o earlv l^'^SOs. 
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v. STATE TECHiNOLOGY-BASED 

ECONOMIC DEVELOPMENT POLICY 

A. Introduction 

This chapter presents research and analysis on the development of state techno-

oconomic development policy since the 1980s, with a focus on manufacturing extension. 

.-\fter discussing general trends in techno-economic development, two case studies of 

comprehensive approaches developed in the state of Pennsylvania and the state of Michigan 

are presented. These case studies are selected, as they are two of the most innovative and 

widely respected programs developed in this policy area. They also serve as a model for 

techno-cconomic development programs throughout the United States, including Illinois. 

This is followed by a discussion of techno-economic development policy and program 

dev elopment within the state of Illinois. 

B. Background 

Since the New Deal, and up until the 1980s, federal initiatives dominated state 

government in a variety of areas, including economic development (Osborne. 1990). During 

this time, significant structural changes occurred throughout the U.S. economy. .Many 

factors have been cited as contributing to these changes, including the information 

revolution, mcreased foreign competition, the strong dollar, and offshore-plant investment. 

These trends led to the erosion of traditional U.S. basic industries and the magnitude of U.S. 

firm's market share for consumer products. In the 1980s governors were forced to take 

ground-breaking initiatives because of these economic problems that were compounded by 

the pressures of the global economy (Osborne. 1990). This was exacerbated by the Reagan 

administration's reduced activities and funding in areas critical to state economic 

development. 
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The need for the industrial base to adopt new technology became increasingly 

imponant. From the state perspective, there were two rationales for moving in this direction. 

First, as was the case for the national government, states wanted to increase their e.xports 

thereby increasing their state national product. In addition, and more important for states, 

was a desire to increase employment for state residents. Such goals required new policies 

and strategies for states that focused on R&D and technology diffusion. 

Osborne (1990) hypothesized that such state efforts could eventually lead to national 

initiatives. He suggested that some ideas would percolate up and become national policy; 

others would remain products of laboratories of democracy where states learn from one 

another. Osborne also predicted that innovative state initiatives would lead to more federal 

action in the 1990s. E.xamination of the MEP program indicated that Osborne's hypotheses 

were in correct. 

C. Changes in State PoUcv Direction 

In addition to the many economic changes at the national and international level 

identified previously in this research, the advent of New Federalism and increased stale 

empowerment, as well as the questioning of the effectiveness of traditional-smokestack-

chasing economic development strategies, acted as a catalyst for states to consider different 

approaches to economic development. .As discussed in Chapter 2. by the 1980s states were 

beginning to develop and innovate new policy directions in a variety of areas including 

economic development. Moving away from traditional-supply-side programs, the first phase 

of these new policy innovations was termed demand side or entrepreneurial and was 

followed by third-wave strategies. Techno-economic development policy was. and continues 

to be. most frequently considered by states as a subset of economic development policies. 
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Several new policy areas arose as a result, particularly those focused on small-

business assistance. These evolved from general-business assistance at state and local levels 

to sophisticated entrepreneurial institutes, technological assistance, and financial assistance 

programs. Cooperative efforts involving governments, universities, chambers of commerce, 

and others deliver productivity-enhancing services to small businesses were also developed. 

Other initiatives, focusing more specifically on techno-economic development, include the 

creation of govemmenfindustry/educational consortia. Vlany states became committed to 

underwriting the development of new industries based upon the commercialization of 

research in areas where their university- and industrial-research capabilities were strong and 

competitive. " By the mid-1980s, several states, including Pennsylvania. Ohio, 

Massachusetts, Indiana, New Jersey. Michigan, and North Carolina initiated what amounts to 

full-Hedged industrial policies with a strong tbcus on techno-economic development. 

Components of these strategies included development of R&D capacity, through creation of 

university research parks, science-based business-development centers such as 

Pennsylvania's Ben Franklin Partnerships; the creation of new venture-capital funds: and the 

tapping of state pension funds to help small businesses form and grow. These trends are 

illustrative of states assuming the role as techno-economic development policy innovators. 

Most states, including Illinois, followed in the footsteps of states such as Pennsylvania, 

Michigan, and Ohio. 

D. Leading States' Initiatives in Techno-Economic Development Policy 

Case studies of the highly acclaimed state-level manufacturing-modernization 

policies and programs developed in Pennsylvania and Michigan are discussed below. There 

are several very significant conclusions to be drawn from this discussion. Osbome (1990) 

E.xamples of new partnerships include Pennsylvania's Ben Franklin Partnerships. New Jersey's 
.\dvance Te':hnr''''2y Corporation, Ohio's poKtner research program, and North Carolina's 
Research Tnangle. 
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suggests that state efforts would lead to national initiatives where some ideas would percolate 

up and become national policy, others would remain products of laboratories of democracy 

where states learn from one another. For several reasons we can conclude that this is indeed 

what happened with manufacturing modernization. First and foremost, the fact that then 

Governor Clinton wrote the foreword to Osborne's book is sufficient evidence that he was 

aware of subnalional efforts in the area of industrial-modernization policy. Second, 

recognition of state mitiatives is provided in not only the OTCA (1988), but also subsequent 

program development within the MEP. (See Chapter 3.) The evaluation efforts introduced 

by VIEP. and discussed in detail in Chapter 4, are another e.xample of attempts by the NIST 

to provide a structure that would facilitate learning among states. 

1. Pennsylvania 

.•\fter his election in 1979. Governor Thomburgh commissioned a report. 

Choices of Pennsylvanians. to e.xamine the Pennsylvania economy in detail (Pennsylvania. 

19851. The report suggested refocusing economic development efforts away fi"om 

smokestack chasing and toward the nurturing of new and smaller t'lrms. The report also 

called for the creation of partnerships between the various levels of government, as well as 

between the public and private sectors. The study, along with its recommendations, were 

translated by Thomburgh's administration into 

...an activist economic agenda....Thomburgh's actual pertbrmance 
was a vivid illustration of the growing divergence between the 
national Republican party and its governors. But because he 
adopted the rhetonc of Reaganism. the pubic never noticed 
(Osbome. 1990. p. 47). 

The Ben Franklin Partnership was one program developed based on these two 

critena. The partnership was a matching-grant program that offered challenge grants to 

applied-research university-based projects funded by business. The program was designed to 
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provide an incentive to get industry and academics interested in working together on research 

that might result in a marketable product or process. 

Although the majority of the research projects involved young, entrepreneurial 

companies, funding was also available to help older firms adopt new technologies in order to 

remain competitive. When the partnership was created, a debate raged among advocates of 

industrial policy over the wisdom of targeting sunrise versus sunset industries. The 

Thomburgh administration chose to target both. To underscore their across-the-board 

commitment they adopted the term advanced technology rather than high technology. 

The program is operated through four .Advanced Technology Centers (ATCs), 

each in a different region of the state. Each center is affiliated with at least one major 

university, but everv' higher-education institution in the region is eligible for grants. Each 

center focuses on uvo to four technology areas, depending on the economic strengths of local 

universities and the regions. A board made up of regional leaders from academia. business, 

government, and economic development organizations oversees a staff of ten to rwentv* at 

each center. 

The Ben Franklin Parmership is a model program and it is recognized as such 

throughout the nation (Osborne, 1990). It is comprehensive, decentralized, acts as a catalyst 

for significant private investment, and mobilizes major local players in new ways. The 

program focuses on the commercialization of R&D. the transfer of technology from 

academia to industry, the generation of risk capital, the birth of new ttrms. and the integration 

of advanced technolog\- into mature industries. Osborne claims that the partnership is 

arguably the best economic development program in the country. 
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One of the criticisms of this type of programs was using the number of jobs 

created by each project as the major determinant of flinding and criteria for success. 

Proponents of the partnership claimed it was not designed to create jobs in the short run; it 

w as designed to create new products and processes, to heighten productivity, and to increase 

the number of start-up companies spun off by universities in the state. They argued that if 

those goals u ere met. jobs would follow in the long run. However, the authors suggested 

that It u as dangerous to put centers in the position where their funding is directly related to 

shon-nm job creation or retention because such things are difficult to document accurately 

and honestly (Osborne. 1990). It should be noted that the partnership continues to e.xist and 

lunding continues io remain partially determined by short-term job creation, with the 

program continuing to be sold as a jobs program. 

2. Michigan 

.Atter Governor Blanchard's 1982 election in Michigan, he decided that in 

order to develop a comprehensive strategy' for state economic development, he needed to 

know more about the state economy. This resulted in the 1984 publication of the Park to 

Prospenn report (Michigan. 1984). 

The report (Vlichigan. 1984) argued that Michigan's future rested upon 

technological innovation; that new and expanding businesses would be more important than 

plants recruited from out-of-state, and that the private sector was the engine of growth and 

innovation. The public-sector role was to encourage and channel private-sector investment 

by reducing the cost of doing business, encouraging entrepreneurship. filling capital gaps, 

and investing public dollars in areas such as infrastructure, education, research, technology 

transfer, and the quality of life. 
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In one crucial aspect the Path to Prosperity (Michigan, 1984) went beyond the 

Choices of Pennsylvanians (Pennsylvania, 1985) study. It carefully distinguished between 

Michigan's economic base and its local-market economy. The report suggested that the state 

target its effons to the economic base and let the local-market economy take care of itself. 

Because Michigan's economic base was so heavily dominated by durable-

goods manufacturing, the Path to Prosperity (Michigan. 1984) argued that its future lay in 

the development of advanced, automated manufacturing. The report (1984) suggested that a 

high-wage-manufacturing state like Michigan had three options. It could either drive wages 

down to attract new industries, shift from manufacturing to services and information 

industnes, or use new technologies to position itself back at the manufacturing frontier. 

BUinchard selected this third option to pursue in Michigan. 

To achieve this third option the report explained that the state's manufacturers 

uould ha\e to go through a technological transformation: its entrepreneurs would have to 

bnng hundreds of new technologies to market: its research universities would have to e.xcel 

m cngineenng and industrial technology; its industries would have to pioneer new labor-

management relationships: and its governments would have to minimize the disruption 

caused by the transition from brawn-to-brain. .Authors of Path to Prosperity (1984) were 

skeptical of any attempts to pick winners. The only significant targets they identified were 

advanced manufacturing, new. and small business. 

Based on the report (1984), Blanchard's administration decided that the public 

sector could play a critical role in helping "foundation firms" adjust to the world of 

automated manufacturing.' He began by creating a new Technology Deployment Service 

Jack Russell, future president of the ModForum. a lobbymg group for the MEP program, corned 
the term "foundation tlrms." These were an estimated fifteen thousand Michigan firms with five 
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(TDS) - a small group of consultants that worked with foundation firms considering 

installing computer-based-production technologies. The agents assessed the client firm, drew 

up a report recommending a plan of action, and referred the firm to private-sector consultants 

if necessary. 

This was successful enough that in 1987 Blanchard decided to build 

comprehensive-industrial-extension service, which could offer an array of services to 

tbundaiion firms. These services included market-development service; research and analysis 

program; and education-services program. The new entity was called the Michigan 

Modernization Service (M.MS) and had a mission to help small manufacturers upgrade their 

production technologies, retrain their workers, and revamp their labor-management systems. 

Tlic .MMS was at the core of what is today .Vtichigan's MEP center. 

The rvvo programs e.xamined in this section were nationally renowned and 

formed the basis for program developments in the area of industnal modernization 

throughout the country. Illinois was among the states that used the Pennsylvania and 

Michigan programs for the development of techno-economic policies 

E. Techno-Economic Development Policies in Illinois 

1. Introduction 

The purpose of this section is two-fold. The first is to provide a historical 

conte.xt to technology policy and manufacturing extension in Illinois and to set the stage for 

how federal- and state-policy initiatives came together to establish the CMC in 1994. The 

second is to examine the varvnng degrees of commitment by state government in the techno-

economic development policy arena during the 1980s and 1990s. 

hundred or fewer employees that formed a supply chain that made it possible for the OEMs tn 
function. 
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2. Background 

At the time OTCA (1988) passed, many states already had a headstan in the 

technology-assistance area. In the case of Illinois, by 1987 the state established twelve 

technology-commercialization centers housed primarily in higher-education institutions. The 

effons ot" these centers were largely driven by industry demand as opposed to technology 

commercialization that attempted to find a home for commercializable inventions derived 

from research coming out of the university/federal research lab system. 

Given the history of state involvement in industrial modernization in Illinois, 

albeit limited, and the extent that the recession had on Illinois' manufacturing base, 

objectively Illinois seemed like a good candidate to receive NTST funding. 

3. Department of Commerce and Community .-Vffairs 

The majonty of Illinois' technology-policy-related initiatives traditionally 

were housed within the state's Department of Commerce and Community .A.ffairs (DCC.A,). 

DCC.A. was established on 1 October 1979 by Executive Order \umber 79-3. This order 

reorganized three state agencies into a single department: the Department of Business and 

Economic Development, the Governor's Office of Manpower and Human Development, and 

the community-service element of the Department of Local Government .Affairs. The 

purpose of this merger was to bring together in one agency all state-growth services, ranging 

from business development to community development to job training. This consolidation 

was intended to produce more effective planning and to improve coordination of related 

programs (Illinois. 1989b). The hope was that the creation of a consolidated agency would 

cnhance the economic growth in Illinois thereby providing more job opportunities and 

increased economic vitality for citizens and communities (Illinois. 1981). DCCA's mandates 

related to economic development included formulation of plans for the economic 
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development in the state, encouragement of new industries to locate in Illinois, existing 

industries to grow and expand, and recommendation of legislation relating to the economic 

development of the state (Illinois, 1989b). 

Specific appropriations targeting high-technology initiatives appear for the 

tlrst time in 1985. They continue through 1991 and are then absorbed into general economic 

development program appropriations in the Fiscal Year (FY) 1992 Budget. In FY 1992 a 

significant reduction in DCC.A. funding occurs. This falls again in FY 1993, and then 

increases back to the FY 1992 level by 1994. For the ne.xt three years total DCCA funding 

ranges between S700 and S736 million - significantly less that the budget highs e.xperienced 

m 1990-91 (Illinois. 1981; 1982; 1983; 1984; 1985; 1986d; 19S7c; 1988; 1989c: 1990d; 

1991). 

4. State Techno-Economic Policy History 1982-1999 

i. 1982-1990 

During the 1982 calendar year Governor Thompson established the 

Governor's Commission on Science and Technology to cultivate the development of Illinois" 

high-technology-business sector. This was the t'lrst time that high technology was identified 

as a targeted sector. One of the first major responsibilities of the commission was the 

development of a biotechnolog\ -research park in Chicago, which had its groundbreaking in 

1985 (Illinois, 1986c). The commission was heavily involved in the Technology Innovation 

and Transfer legislation, passed in 1984 (Illinois. 1986c); establishing the Illinois Software 

•Association and Center (ISAC) to provide resources to the state's software businesses 

(Illinois. 1986c); and making recommendations to promote Illinois technology resources 

(Illinois. 1986c). The creation of the ISAC was considered ground breaking at the time as it 

was a public, private partnerships established to take an active role in encouragins start-ups 

and ongoing businesses (Illinois. 1984a). 
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One of the new initiatives specifically highlighted in the state's FY 

19S3 budget was to target high-technology attraction in anticipation of bringing expanding 

industr>' into the state to diversify and stabilize the economy and create employment 

opportunities (Illinois. 1982). While high technology was not defmed in the document, we 

can see trom this ver\' early stage that technology and emplo\Tnent went hand-in-hand at the 

state level. 

An Illinois Task Force was established in 1984 with the mission of 

bringing the Superconducting Super Collider (SSC) to Illinois (Illinois, 1986c). At this time. 

DCC.\ began working to assist the task force and Fermi National Laboratory to put together 

a proposal for consideration by the U.S. Department of Energy for the S3 billion particle 

accelerator (Illinois. 1986c)..A focus was also placed on technology transfer within the 

state's university system. Legislation was passed that empowered DCC.A to issue grants to 

universities, research institutions, not-for-profits. and Illinois businesses for the purpose of 

fostenng R&D in high technology and the service sector (Illinois. 19S4a). This consisted of 

four mitiatives: university technology transfer, commercialization grants: innovation 

research; and technology applications. 

Technology-transfer grants were designed to build capacit\- in 

universities so that they could: market research facilities, publish new technological 

applications, and computerize their inventories of research resources. The commercialization 

program provided funding to universities for the establishment of commercialization centers 

to provide assistance to entrepreneurs - in the adaptation of technologies; prototype 

Fermi National Laboratory is a leader in high-energy physics research. The SSC is an instrument 
that causes protons to collide alter accelerating them at nearly the speed of light and causing them to 
collide. The SSC enables physicists to examine the particle stiucmre of protons at a new level of 
detail. 
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de\ elopment and product testing; securing financing; assistance in production and marketing. 

Innovation-research grants were made available to businesses to underwrite research or 

consulting arrangements between Illinois academic institutions and small- or medium-sized 

businesses involved in developing new technological applications. Finally, technologv'-

application grants were designed as support mechanisms for bridging university resources 

and the technological needs of businesses and industry (Illinois, 1983). However, in spite of 

the governor's budget recommendation, DCCA received appropriations only for the 

commercialization-grams program (Illinois, 1984b). Funding for innovation research was 

obtamed through the Illinois Board of Higher Education (IBHE) (Illinois, 1983). 

For the tirst time, high technology was identified as a line item in the 

iiaie's F^' 19S5 budget - S2 million allocation (Illinois. 19S4b). That same year the Small 

Business Bureau was created within DCC.\ to consolidate programs and services provided to 

entrepreneurs, small businesses, and high-technology companies (Illinois. 1984b). .A. DCC.A. 

report published around this time gave a sense of the administration's thinking (Illinois. 

19S6b). The repon claimed that smaller firms were more adept at applying technology to 

new product development, finding new markets, controlling operating costs, and creating 

more jobs with less capital investment than their larger business counterparts. It also reports 

that for most midwestem states high-technology-job creation occurred largely through small 

business. 

By 1985 eight Illinois universities were already awarded funds to 

begin technolog>'-transter and commercialization activities, using funding that formally 

established in September 1984 (Illinois. 1987b). Their mission was to investigate 

institutionally developed and owned technologies or technolog\-related-product ideas to 

determine if they could be commercialized (Illinois, 1986a). These centers (I-TEC) also 

provided a coordinated method for serving small businesses, entrepreneurs, and inventors 
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with similar technology-related-product ideas. In addition, the centers examined products, 

product ideas, and advanced many of them toward commercialization. DCC.A claimed that 

this was the tlrst time a framework for applying the intellectual power of the state's higher-

cducational institutions to the technological needs of the state existed (Illinois. 1986a). One 

center funded under this initiative was housed at the University of Illinois at Chicago (UlC). 

Center staff went on to play instrumental roles in the creation of CMC. 

.\lso in 1985. DCCA established two financing programs under the 

Build Illinois Program - the Business Innovation Fund (BIF) and the Equity Investment Fund 

I Illinois. 19S6b). BIF was designed to stimulate the development, marketing, and 

commercialization of new. technology-based products or services that had the potential for 

employment creation and retention (Illinois. 1986a). The fund's proceeds had to be used in 

cooperation with Illinois universities, colleges, or not-for-profit research organizations to 

secure technical and management assistance, or otherwise conduct commercialization 

research activities which would lead to new or improved product or service availability. The 

fund was not designed to compete with venture-capital tirms. commercial-lending 

instiiuiions. or other sources of capital. However, the criteria on which such a determination 

would be made were not identified. The fund was targeted at technology-based new business 

start-ups. or product and sen. ice development of existing businesses. The Equity Investment 

Fund was designed to stimulate the development of technology-based companies by 

providing equity financing to companies that had significant potential for job creation 

(Illinois. 1986b). 

By 1986 funding for twelve Technology Commercialization Centers 

(TCCs) located at Illinois universities was available (Illinois. 1986a). In addition, the 1986 

budget ftinded the University Technology Transfer grant program (Illinois. 1985). The 

purpose of this program was to foster the development of small businesses in the service and 
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advanced-technology sectors by giving universities the support needed to inventory, 

catalogue, and computerize information on technologies available in university- and private-

research laboratories (Illinois. 19S5). The 1986 Building Illinois tlve-year strategic plan calls 

called for further expansion of these programs into areas with high potential for high-

technology activities (Illinois. 1986b). In addition, plan suggested that the General Assembly 

of Illinois consider an appropriation of funding for business incubators, business- and 

industr>-re!ated Applied Research Centers (ARC) at major, public and private. Illinois 

universities. 

In 1986 the state appropriated monies to fund a proposal to the L'.S. 

Department of Energy for consideration for the proposed SSC. Illinois appeared well 

qualified for consideration with Fermi National Laboratory located in Batavia. Funding tor 

:iiis ciYor: was made available through the Building Illinois program. In 1987. the state 

suhmitted the SSC proposal to the Secretary of Energy (Thompson. 1987). 

For the first time, in 1987 a division was created in DCC.A. that 

spccitlcally focused on techno-economic development; the Technology and Innovation 

Division's mission was to coordinate resources from universities, the government, and the 

private sector to encourage the incorporation of technology in Illinois" product base (Illinois. 

19S7a). By 1987 ITECs serviced some 3.420 clients: helped develop 38 commercial 

projects: created retained 1.555 jobs: and drawn on Sl.67 million from BIF (Illinois. 1987a). 

In addition, under the Technology Information Transfer and Technology Challenge program. 

DCC.A awarded a grant to enhance an electronic database of university researchers knov^Ti as 

the Illinois Resource Network (IRN'l which developed the capacity to search throughout the 

state to find a particular technological expertise (Illinois. 1987a). 
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DCCA's 1987 strategic plan called for development of a High 

Technology Center fund seeded initially at SI million, to be used in support of establishing 

major research facilities (Illinois. 1987b). The report also called for a reduction in the 

administrative and delivers' costs associated with the Small Business Development Center 

iSBDC). Procurement .Assistance Center and the TCC programs through the 

consolidation of fiscal and field operations and activities. It went on to call for an expansion 

oi 'ihe pn\ate-soctor resources used with the SBDC. P.\C. and TCC programs to develop a 

suUew idc-promotional campaign aimed at increasing the amount of private-sector donations 

of \oiunteer counseling and funds. 

In 198S. S5 million was budgeted to encourage the e.xpansion of 

jstablishcd high-technology businesses, spur new ventures, and attract others to locate in 

lilinois. Funding for the SSC proposal development and implementation continued in FY 

l''SS (Illinois. 19S7ci. Illinois was selected as one of the tinalists. with the tmal 

Jciemiinaiion made in Januarv' of 1989 (Illinois. 1988). 

FY 1989 budget identifies two new initiatives under DCC.-\"s high-

technology policy (Illinois. 1988). The tlrst is the governor's task tbrce. convened to identifS-

methods to promote growth of the high-technology sector. The second is the technology-

transfer and commercialization program. Funding for the commercialization centers was 

continued, as was the BIF component of the program. Generally. BIF was aimed at helping 

fund R&D of technology-based products and sersices that would create or retain jobs in 

Illinois. 

WTiile Illinois lost its bid for the SSC. momentum had built up during 

the proposal period - business, government, and universities came together around advanced 

technology (Illinois. 1990d). Governor Thompson turned to Walter Massey. then Vice 
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President of Research at the University of Chicago, to develop a strategy to make sure that 

Illinois would be in a position to compete for fliture federal flinds for advanced technology 

([llinois. 1989c). 

Walter Massey, Stan Ikenberr>' (University of Illinois), Don Perkins 

iCi\ ic Committee), and Leon Letterman (Fermi National Laboratorv'), worked together to 

help institutionalize a technology-policy framework in Illinois, largely to help leverage 

federal dollars (Illinois. 1989a). This resulted in the creation of the Governor's Science 

Advisor\- Committee (GS.\C) composed of leading researchers and scientists. The Illinois 

Coalition, compnsed of top state business and university leaders, was also formally 

established. The groups jointly reviewed the merits of state-ftinded R&D and 

commercialization projects. GS.A.C evaluated the scientific and technical merits, while the 

coalition assessed the business and economic development aspects. The two also acted as 

catalysts, identifying areas of technology concern and bringing the appropriate parties 

together (Illinois. 19S9a). To supplement this etTort. Leon Lederman. a N'obel award-

winning physicist, was named Science and Technology .A.dvisor to the Governor (Illinois. 

1990d). 

In 1989 the state of Illinois Office of .\uditor General conducted a 

management and program audit of DCC.\'s economic development programs (Illinois. 

1989b). This was a significant document, as it was used a few years later to justify huge 

budget reductions and reorganization within DCCA (Illinois. 1990d). 

DCCA's Five-Year Plan for 1989 contains the first reference to 

manufacturing-extension services (Illinois. 1989a). It calls for establishing a technology-

transfer program to assist businesses in applying existing technology or acquiring needed 

resources from research institutions (Illinois, 1989a). This is seen as a complement to 
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existing extension services offered by the business centers at community colleges. The 

report recommends that Illinois launch new efforts to foster the development, transfer, and 

commercialization of new, advanced technologies. The report suggests several specitlc 

initiatives. These recommendations include establishing a six-year challenge program 

funded at SI20 million to build on Illinois' existing scientific and technical strengths to 

improve Illinois" economic fijture. This funding provides state-matching funds to assist 

universities, colleges, community colleges, and other nonprotlt-research institutions or 

consonia in attaining large federal R&D grants. In addition, the program was to provide 

incentive matching grants to oromote industry collaborations with universities, colleges, and 

laboratories for R&D. technology applications, technology and irmovation services, and other 

technological needs. 

The report also calls for establishing a new Technology Investment 

Program as a resource for small- to medium-sized firms that needed help in modernizing 

their manufacturing technology (Illinois. 1989a). This program would improve the 

competitiveness of the state's mature, small- to medium-sized manufacturing tlrms by 

providing loans for plant modernization. It would also provide grants to mature Illinois 

manufacturing firms for assessments of business-productivity needs and identification of 

products, technologies, and processes that can be applied to meet those needs. 

Nineteen eighty-nine saw the passage of the Technology .Advancement 

and Development Act (T.ADA) (Illinois Public .Act. 1989). This landmark legislation marked 

the introduction of technology-transfer programs that emphasize wide dissemination of 

existing and new technologies, processes, and methods to improve the quality of products 

and ser\'ices and the performance of Illinois companies (Illinois Chamber. 1991). New 

programs legislated imder the TADA, based on many of the recommendations in the 1989 

five-year plan, were designed to help existing businesses modernize and retool their 
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operations, while encouraging universities, laboratories, research institutions, and businesses 

form partnerships to research, develop, and commercialize new technologies (Illinois. 

1990a). This legislation conceived of five programs and streamlined existing, technology-

venture programs. They were the Technology' Challenge Grants Program (TCGP), the Illinois 

Technology Commercialization Program, the Technology Venture Investment Program, the 

Modernization Assessment Grant Program (MAG) and the Modernization Retooling Loan 

uMRL) Program. 

Some SI.5 million was made available for leading-edge technology 

development under the TGCP. In addition, the .VIAG program provided grants to help firms 

undertake a general assessment of the efficiency of their operations including suggestions for 

improvement, as well as providing grants to help firms that need assistance in conducting an 

in-depth analysis of specific problems. The grant funds were for costs associated with 

consultant services and other related costs (Illinois. 1989c). 

The MRL program provided loans to help companies upgrade their 

manufacturing operations, thus retaining and. in some places, creating jobs (Illinois, 19S9c). 

This initiative received a S1.2 million allocation (Illinois. 1989c). \o grants were made 

without the approval of GSAC or the Illinois Coalition. One of the first grants made under 

the .MAG program was to the Chicago Economic Development Commission (EDO to 

provide funding for assessments of Chicago metalworking firms (Illinois. 1989c). This was 

significant, as it became the cornerstone for the formation of CMC. 

DCCA worked with Leon Lederman. IBHE. and the Illinois Coalition 

to establish a new challenge fund. TCGP. budgeted at S20 million, was designed to provide 

state support for efforts to bring federal and private R&D projects to Illinois: to identify new-

technologies and to develop them for commercialization. The Technology Investment Fund. 
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budgeted ai SIO million, was to make low-interest loans and provide equity support to 

businesses developing technology-based products or services (Illinois, 1989c). 

During this period, the state's TCGP, developed in 1989 under then 

Governor James Thompson, was the principal-funding source for technology-oriented grants 

in Illinois. It focused on helping what were perceived as high-tech rather than low-tech 

industrial sectors. The program had several goals, the first was to respond to unique unique-

advanced-technology projects that fostered economic development for which no other source 

of funding was available. In addition, the program was designed to assist in leveraging major 

federal and private-sector R&D efforts to promote technology commercialization and 

technology transter. The fund was also to be used for technology partnerships performing 

R&D to be used by industr\' or partnerships involved in technology transfer or that conducted 

training and information dissemination directly applicable to industrial commercialization. 

Finally, the funds were used to assist in needs assessment and evaluation of the status of 

technology implementation throughout the state (Illinois. 1989c). 

One or more RFPs for the program were issued annually. Submissions 

wore reviewed jointly for scientific merit by the GSAC and for business and economic 

potential by the Illinois Coalition. Recipients were required to provide at least a 1:1 match 

(Illinois. 1990a). 

Proposals were evaluated on several criteria. These included the 

relationship of the proposed technology to state-economic grovuh. qualification of the 

applicants, and the potential for leveraging federal- or private-research dollars. Other factors 

considered were capacity to finance the entire project, potential for commercializing the 

results for the economic benefit of the state, and potential for creating or retaining jobs 

(Illinois, 1990b). 
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A document published by DCCA's Bureau of Program Administration 

in November 1990 gave some clues into the department's thinking about technology 

initiatives (Illinois, 1990c). At that time, DCCA housed an Office of Business 

.Modernization. The mission of the unit was to provide grants and loans to existing 

businesses in Illinois, to help these foundation-industrial firms adopt best practices and state-

of-the-art machining and equipment for the purposes of increasing productivity and 

competitiveness. One of the main goals was to insure quality and profitability improvements 

to Illinois' existing firms through business-modemization financing and services in order to 

lead to the creation and retention of high-quality jobs and the creation of additional economic 

wealth in the state. 

In 1990 the director of the Illinois Coalition, after reviewing existing 

statc-technology-policy directives, realized that the state's TCGP. originally designed to be 

the source of matching funds for the state's unsuccessful bid for the SSC project, could be 

used as matching funds for NIST MTC initiatives.''^ These funds could be used to help 

define Illinois' SMME needs, a requirement to receive NIST funding. This allowed the state 

to proceed with an application for a federal State Technology Extension Planning (STEP) 

grant for SI GO thousand, with the TCGP monies contributing a matching SlOO thousand. 

This proposal received STEP funding and the research and analysis defining Illinois' SM\IE 

needs was completed in 1993. The project's major partners were DCCA and the Illinois 

Coalition. The STEP-planning team also included members ft-om the North American Die-

Casting Association, the .\merican Foundrymen's Society, and the Tool and Machining 

•Association (TMA). Under this project, the team attempted to inventory activities already 

occurring throughout the state to assist SMMEs. They sur%"eyed fifty-four 

' .\Ic.-\.dani, .Austin [pseud.], senior federal and state policy advisor. Interview conducted bv Natalie Davila. 
17 March 2000. 
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uni\ ersities/community colleges on what each was doing in the area of technical assistance to 

SMMEs. They also interviewed from four to tlve clients from each institution, as well as 

interviewing trade associations about their thoughts on manufacturing extension. A 

statewide survey of SMMEs was conducted to help define and prioritize impediments to 

modernization and identify areas were companies needed the greatest. These results allowed 

the team to classify- SMMEs as either modemizers or norunodemizers, thereby giving the 

program some definition in terms of targeting. The research also filled one of the main 

weaknesses in an earlier Illinois' proposal for NIST/MEP funding - a needs analysis of 

SMMEs in Illinois. It demonstrated need for such centers, as well as prioritizing the types of 

serv ices SM.MEs were most interested in obtaining. 

In Januarv- 1991. the Governor's Economic Development Policy Task 

Force issued a report discussing economic development program pnorities. The task force 

found that technology programs represented one-fourth of the state's general-revenue funds 

appropriated to DCC.\. but were buried within the DCC.\ organization. They suggested that 

several DCC.\ programs, including the TGCP. MAG. and MRL programs, provide important 

seed money directed toward stimulating technology advances in public/private partnerships 

and modernization of existing facilities (Illinois Chamber. 1991). 

The report continues with a discussion that DCC.A. programs 

traditionally measured their success by the number of jobs created or retained. The report's 

authors suggest that success of technologies applied to improve economic performance might 

not be retlected by employment gains. The task force recommends that appropriate measiu-es 

be developed for evaluation of new. as well as existing, state-technology programs (Illinois 

Chamber. 1991). 
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The task force made several technology-related recommendations. 

First, establishing a Technology Advancement Council (TAC) to structure long-term 

tcchnology-policy directions for the governor and the General Assembly of Illinois. TAC 

v.ould draw members from the GSAC. Illinois Coalition, and others representing 

technology economic development interests programs (Illinois Chamber. 1991). 

TAC's responsibilities were to include coordination with the other 

policy advisor/ councils and state agencies administering technology programs. Second, the 

report contamcd a recommendation to establish an Office of .Advanced Technology within 

DCCA. This otTice would have responsibility for coordinating DCCA programs with 

•-cchnology-reiated programs in other state agencies and conducting strategic analysis to 

•p.croasc the responsiveness of programs to the changing needs of the technology 

marketplace. The task force also recommended that the office retains the TCGP. the 

Technology Centers Program.the Office Technology Venture Investment Program, the 

M.-\G. and Revolving Loan Program (RLP) program. Taken together, these 

recommendations highlighted the fragmented nature of technology-related economic 

de\elopment mitiatives wuhin state government (Illinois Chamber. 1991). 

The report also recommended the creation of a strong technology-

transfer program with an emphasis on the small- and medium-sized companies. The report 

acknowledged that; 

Such a program has already been developed m a proposal submined 
to the Nanonal Insutute for Standards and Technology....Tnis 
proposal would establish an Illinois Regional .Vlanufactunng 
Technology Center (IRMTC) with tlve locanons around the state. 
The idea incorporates using e.xisting state programs and educational 
institutions to transfer advanced technologies to manufacturers. 
Included in this program are the important management, markenng. 

"" Previously known as the Technology Commercialization Program. 
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exporting and distnbution issues vital to these companies, .^nd it 
will have the capabilitv- of providing critically needed training for 
both the existing and potential work force in the newly adopted 
technologies (Illinois Chamber, 1991, p. 46.) 

In FY 1991, DCCA awarded S12 million under the TCGP, S4 million 

of which was awarded for ideas originating in industry (Illinois, 1991). The Technology' 

Innovation and Commercialization Fund (TICF) received an appropriation of SI.5 million; 

however, nothing was expended against the appropriation. 

ii. 1991-1997 

Technology-policy initiatives created during the Thompson 

administration were funded largely through TCGP. Fiscal 1992 was Governor Edgar's first 

budget (Illinois. 1991). He announced that DCC.A. would undergo major changes: economic 

development programs in the 1990s would have a different emphasis than those developed 

during the 19S0s. The budget document stated that programs would tocus on the retention of 

existing industnes and employment in Illinois (Illinois, 1991). Large business-incentive 

programs were to be curtailed, while support for small business would continue. Small 

business was the only initiative to receive increased funding in this budget; technology-

related programs suffered an 11 percent reduction. 

The focus of technology initiatives in the Edgar budget was ver%' 

similar to federal goals. Specifically a focus on high-technology initiatives designed to help 

Illinois firms to compete globally through a commitment to nurture the development and 

commercialization of technology research (Illinois. 1991). The goal of TCGP was modified 

to support development of technologies that could enter the market place within five years. 

The technology-transfer and commercialization programs were to emphasize links of 
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technical resources and expertise in academic sectors with the research, engineering, and 

commercialization needs of small business (Illinois. 1991). 

In 1992 funding for state-technology-policy initiatives was 

significantly reduced, causing a shift away from direct funding of projects and toward acting 

as a catalyst and advisor to proposed private-sector-strategic initiatives. The GS.\C. the 

[llmois Coalition, and DCC.\ worked together to focus the state's technology activities in the 

folloumg areas. One was building pannerships among Illinois companies, research 

'.nsuiuiions. national laboratories, and government agencies. Others included promoting 

'xisincss modernization, assisting businesses seeking to improve their technology, fostering 

:cchnoiog\ transfer, and commercialization. Over time, the program shifted away from 

jmphasizing grants for individual-research projects toward supporting new institutions or 

•xiilding capacity that in turn supports research or technology transfer. To stimulate the 

:ransfer of technologies from universities, the TCGP also provided flinding to develop an 

inventory- of as ailable intellectual property at the University of Illinois with potential tor 

commercial development (Illinois, 1991). 

In FY 1992 the only programs to receive funding were TCGP. TICF. 

and Section 3 of T.AD.A (Illinios. 1991). The Illinois Coalition, experiencing significant 

budget cuts as a result of reduced TCGP fiinding, began to refocus its efforts in three areas; 

improvement of manufacturing technology in SMMEs; advanced telecommunications; and 

an effort to save Fermi National Laboratory. 

Edgar, through his budget, expressed a desire to get the state out of 

much of the economic development business (Illinois, 1991). He implemented his 

philosophy of the role of government in economic development by slashing DCCA's budget. 

Lnder Governor Edgar, DCCA became basically a grant-processing agency. Funding for 
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technology-related initiatives fell dramatically. Funding for TCGP fell to S600. 3 thousand 

(Illinois. 1991)."' Funding for the Technology and Commercialization program stood at 

SI.5 million, while funding under section 3 of T.ADA was budgeted at S6.65 million (Illinois, 

1991). .As part of this drive. Governor Edgar dissolved the statewide network of technology 

centers (Illinois. 1991). WTiile funding pursuant to .Article 2 of the T.AD.A, which funded the 

TCGP program, was not significantly reduced until 1993, the preponderance of FY 1992 

funding was in the form of a reappropriation. rather than new dollars. This indicates that 

dollars that had been obligated in previous years but not expended were rolled over into FY 

1992. By 1993, this reappropriation evaporates, leaving a total of S600.3 thousand annual 

funding. 

Funding under Section 3 ofTADA remains at a level of S6.65 million 

during the penod 1992-1994 (Illinois, 1991; 1992; 1993c). However, almost no money was 

expended agamst this appropriation in 1992 and 1993. The TICF receives significant budget 

reductions starting m F^' 1993 (Illinois. 1992). .Actual e.xpenditures tor the program in 1992 

arc only about 25 percent of the allocation. The budget in 1993 is cut by almost two-thirds 

and the reduction in actual expenditures continues. .Although allocations remained the same 

for 1993 and 1994. by 1995 actual expenditures are minimal. 

Nineteen ninety-two saw the president of the Illinois Coalition and 

statT from the Chicago EDC work together to sell the idea of an MEC to the chairman of the 

EDC and the commissioner of the City of Chicago's Department of Planning and 

Development." This effort was to help lead to the creation of the CMC. the first federally 

funded extension center in Illinois. 

Inten iews with Marley and Mc.\dam indicate that this sum was in tact supposed to be zero and a 
t\-pographical error caused this anic-int to remain in the budget. 

" Baker. David [pseud.], policy advisor. Interview conducted by Natalie Davila. Chicago. Illinois. 1" 
May 2000. 
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During FY 1993, DCCA continued to suffer significant budget 

reductions forcing changes in program deliverv* (Illinois. 1993a). DCCA's technology 

programs previously focused on helping businesses to adopt new technologies or modem-

business practices that would make them more competitive. However, reduced funding 

caused the elimination of most programs along with a shift in application of TCGP. This 

program shifted trom providing grants to individual companies or individual-research 

projects toward supporting new institutions or trade associations that in turn supported 

research or technology transfer. Dunng FY 1993 efforts to develop a long-term technology 

and busmess-modemization plan of Illinois were initiated, resulting in the state being granted 

a federal award to continue the work in FY 1994 (Illinois. 1993b). 

Illinois submitted two manufacturing-extension proposals to N'IST in 

!9^)3; one was tor a center covering the six-county Chicago metropolitan area (CMTC, 

the second covering the balance of the state (Illinois. 1993b). The tlrst proposal was 

successtul and led to the creation of the CMC in 1994 (CMTC. 1993). .\lthough the second 

proposal was not successful, the state did receive funding from NTST under the STEP 

program to help plan for such a center (Illinois. 1994b). 

The state's FY 1994 budget contains only two pages of discussion 

about DCC.A. and its programs, another indication of a much-reduced role for the agency 

compared with its prominence under the Thompson administration. In FY 1994. DCCA's 

annual report presents access to technology and modem-business practices as one of the 

major foundations supporting economic growth and business competitiveness. This belief is 

somewhat curious, given the almost nonexistent budget for technologv' initiatives. The repon 

goes on to claim that the focus of the department's technologv' programs is to assist 
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businesses seeking to adopt new technologies or modem-business practices that will make 

them more competitive (Illinois, 1994b). 

Governor Edgar in the 1994 State of the State address, unveiled an 

initiative aimed at developing linkages among the technology base and the manufacturing 

base in Illinois to increase the technological sophistication of SMMEs. This initiative, 

known as Project CO.MPETE (COalition for Manufacturing PErformance through 

TEchnology), was an approximately two-year effort (April 1994 to June 1996) to build a 

statewidc-manutacturing-modemization system of locally-based manufacturing-extension 

centers working with industry associations, public and private organizations. This 

public, pnvate pannership had several objectives. The first objective was to build a 

manufactunng-modemization-delivery system across the state, a network of local 

organizations providing technology access and-'or manufacturing e.xtension. and to build the 

capacity of .VIECs to directly deliver high-quality technical and engineering assistance to 

t"irm5. .A second objective was to fund capacity-building activities including the development 

of a technical-resource base to facilitate statewide coordination, and to provide support for 

geographically based MECs and sectoral-extension-service providers (Illinois. 1994b). 

COMPETE's major partners were NIST. DCCA. the Illinois Coalition. 

IBHE. and the seven state-funded regional-extension centers. Other partners included the 

TM.A. the Illinois .Manufacturers" Association, and the .American Foundrymen's Society. 

Funding for the initiative was a mix of state and federal funds. COMPETE was funded by 

revenue from three sources; in 1995, 52.1 million was allocated through the Illinois' TCGP 

administered by DCCA; SI.4 million in matching funds from federal Technology-

Reinvestment Project (TRP); and additional matching funds supplied by other COMPETE 

partners and state agencies (Illinois. 1994b). Revenue from these sources brought the total 

budget for the project to S4.6 (Illinois. 1994b). 
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Through the collaborative COMPETE initiative, DCCA hoped to 

provide firms with access and information about the vendors of industrial-engineering 

sorv ice and modem-business practice in addition to helping state goveniment create common 

visions and systems of operation. To further this goal, the project provided for facilitation to 

coordinate existing resources to create a statewide network of organizations involved in 

manuiacturing extension. In addition, funding was made available for local-extension 

centers and network development to deliver modernization assessments, industrial 

engincenng. and consulting services to manufacturers (Illinois. 1995a). 

During the year, DCCA continued to redirect what remained of TCGP 

a\\a> trom mdixidual grants to companies or universities and toward new institutions, 

associations, and networks that supported research and technology transfer. In FY 1994. 

onl\ the S600.3 thousand line item for challenge-related-technology programs remained 

(Illinois. 1993c). This budget allocation was used as state-matching funds for the Chicago-

^ * 

area proposal to NIST to fund CMC." 

The 1995 budget makes clear tliat Governor Edgar is a proponent of 

programs that increase international trade and those that help small businesses. The budget 

proposes increased funding for the Small Business Center Initiative and introduced financing 

to set up two new North .American Free Trade Agreement (N.\FTA) centers in Canada and 

Mexico (Illinois. 1994b). The budget contains one new technology initiative and retains 

three existing programs. Section 3 of the T.AJDA continues to be budgeted at 56.65 million, 

with little expenditure being charged against it. TTCF is budgeted at S575 thousand, with 

little activity being charged against it. Article 2 of the T.ADA was again funded at S600.3 

thousand. 

.Marley. interview. 
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In a new initiative, the state made SI.4 million available to match the 

MST federal dollars (Illinois, 1994b). These dollars were available for the development of a 

pilot program bringing together government, business, and academia to build a network of 

information reterral services for SMMEs to access the technical information they need to 

Slay competitive. The 1995 DCC.A. annual report specified that the mission of this initiative. 

COMPETE, was to improve the competitiveness of small- and medium-sized manufacturing 

firms through establishing a statewide network of MECs and other organizations. Building 

on the N'IST MEP model, these regional centers were to be staffed with engineers and 

professionals with practical experience in the manufacturing workplace (Illinois, 1995a). 

V^'ith access to a wide array of industry experts and the resources of universities, community 

colleges, and private consultants, the MEC staff could help companies implement 

improvement plans and projects they need to enhance their competitiveness. 

In 1996. the main thrust of DCC.-\'s initiatives continues to be the 

promotion of exports internationally, again not dissimilar to the thinking at the tederal level 

dunng the mception of the .MEP program in 1988 (Illinois. I996al.''* Funding budgeted for 

the existing tour technology initiatives remained at FY 1995 levels, while actual expenditures 

were only a small percentage of budget (Illinois. 1994b; 1995b). For example, only SI 

million of the S6.65 million tor the technology recovery fund was expended in 1995; only 

S70 thousand was spent out of the S575 thousand, budgeted for the TICF (Illinois. 1994b; 

1995b). 

In 1996. DCCA and the Illinois Coalition completed the COMPETE 

and STEP projects and submitted them to NIST (Illinois. 1996a). Together with a renew^ed 

application to NIST, Illinois received funding for an additional MEC to service the remainder 

In Chapter 3.1 discuss the intent of the OTC.\ - to increase global the competitiveness of SMMEs. 
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or" the state, the Illinois Manufactunng Extension Center (IMEO (Bradley University, 1996; 

Illinois, 1996a). Again, the S600.3 thousand was used as matching funds required for the 

proposal and used as seed money to set up six regional centers geographically distributed 

throughout the state (outside of the six-county Chicago area.)'" 

In FY 1997 an additional S200 thousand, was budgeted for TCGP, 

renamed the Technology Transfer and Business Modernization program. This increased the 

line item in the budget to S800.3 thousand (Illinois. 1996b). The purpose of this initiative 

u as defined as giving business better access to most current technology applications. As in 

the past, the TICF was budgeted at S575 thousand. As in the past, all indicators were that it 

•A ould not be expended; only 582.4 thousand, of the budget allocation was spent in 1996. 

fhc tcchnology-loans component of the T.AD.A was again budgeted at S5.65 million. .As in 

the past, all mdicators were that only a small percent would be expended; in 1995 S275 

thousand, was charged against the fund, in 1996 S2.S million was charged against the tlind 

(lllmois. 1995b; 1996b). 

iii. 1998- 1999 

No program or budget changes occurred during this two-year period. 

Although there were two MECs operating in the state, no mention of them was made in 

either the budget documents or DCCA's annual reports (Illinois. 1997; 199Sb; DCC.A 1998. 

1999). DCC.A continued to have a relatively low profile within the governor's budget; the 

main missions and objectives of the department focused on working with community, local 

governments, and community organizations to advance economic development and improve 

the state's competitiveness in the global economy. .Areas of assistance provided by DCCA 

that were highlighted include tourism, energy conservation, alternative-energy technologies. 

Mariey. inter/iew. 
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recycling and waste management programs; manufacturing technology is not identified as an 

area of assistance offered by DCCA (Illinois, 1998a, 1999). 

F. Synopsis 

Funding in the state of Illinois for technology-related economic development varied 

dramatically from the 19S0s to the 1990s, .\fter achieving significant prominence in the 

1990 91 budgets, a change of administration resulted in a reversal of this trend. In 1991. 

DCC.A. had a budget of S140 million from state tax sources (Illinois. I990d)."'' This fell to 

S2" million in 1992. As part of this massive budget cut. funding for technology centers. 

N[.-\Gs. and MRLs were eliminated (Illinois. 1990d). TCGP, through which all the state's 

remaining efforts were funded, was cut from a high of S20 million in 1990 to its lowest level 

of S600.3 thousand in 1993. This trend in reduced funding continued through the end of the 

1990s. 

Atkinson's (1991) theory of state techno-economic policy development as it is 

applied to Illinois (see chapter 2) is consistent with policy changes that occurred during 

19S2-199'". Governor Thompson's focus on the SSC is an e.xample of project-specific 

technology policy in Illinois. The wide geographic distribution of TCCs is evidence of 

strong competition among universities that leads to resources being diluted for political 

purposes. The ability of newly elected Governor Edgar to all but eliminate funding for 

techno-economic development is strong evidence of the weak support and partnerships in 

Illinois for technology-policy initiatives, as identified by .Atkinson. 

The conclusion can be drawn that at a time when federal funding was being made 

available to states for manufacturing-extension acti\ities targeted at technology diffusion. 

" ' General revenue financing is important, as it is the revenue that allows most flexibilitv- m terms of 
program development. Federal dollars in most cases are available for the admmistration of federal 
programs. 
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policy directions indicate that this was not a priority in Illinois. This conclusion is based on 

funding reductions being experienced by Illinois technology-related programs during this 

time. In spite of the hardships being suffered throughout the Illinois economy, federal 

funding was made available in 1994 to cover the six-county Chicago area only as a result of 

the City of Chicago providing matching fiinds. lUinois is the only state where subnational-

matching funds came from local rather than state sources. Statewide-MEC coverage was not 

complete until 1997. making Illinois the last state with a large manufacturing base to receive 

statewide tederal funding under the MEP program. 
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VI. MANUFACTURING EXTENSION IN CHICAGO 

A. Introduction 

Founded in 1994. CMC is the MEC serving SMMEs in the six-county Chicago area.'^ 

The center is supported by a combination of federal, state, and local funding, supplemented by 

client fees and foundation support. 

Efforts to form CMC did not occur overnight. It was the culmination of several disparate 

activities and major efforts by policy entrepreneurs to assemble Chicago's 1993 application. The 

activities that led to the formation of CMC include; industrial-policy development under Mayor 

Harold Washington; State of Illinois funding for commercialization centers in universities; IBHE 

funding for university and community college collaboration; Economic Development 

.\dmmistration (EDA) funding for manufacturing-firm assessments; and research coming out of 

the University of Illinois Center for Urban Economic Development (UlCU^D) that made the case 

tor federal funding to facilitate a nationwide industrial-extension system. Each of these initiatives 

is discussed below. 

In addition to outlining local events that facilitated the creation of CMC, this chapter 

discusses the various directions CMC has taken in terras of policy and program changes during 

the first five years of its operation. CMC is a not-for-profit 501c3 corporation, whose original 

mission was to increase the global competitive advantage of manufacturing and technology-based 

industries in the Chicago region (CMTC. 1994). The organization serves an estimated sixteen 

thousand SMMEs in the six-county Chicago-metropolitan area. 

This area includes the counties of Cook. Lake. .VIcHenn'. DuPage. Kane, and Will. 
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B. Background 

A report published in 1984 by UICUED makes the case for a national-industrial-extension 

system (LICUED, 1984). The report makes three recommendations to improve technology 

transfer from the federal laboratories to SMMEs. First, SMMEs should receive coordinated 

management and technical assistance. Second, third-party-brokering system that would facilitate 

technology transfer to SMMEs should be developed. Finally, an industrial-e.xtension model 

should provide access to various information sources, evaluate the commercial potential of 

innovations, develop user networks, facilitate further product development and financing 

arrangements. 

This report is significant for several reasons. It indicates awareness within the Chicago 

research community of the potential to develop a national system to facilitate technology transfer 

from the tederal laboratories through the universities and into SMMEs. More specifically, one of 

the original principal investigators on this research project went on to become Mayor 

Washington's commissioner of Economic Development. 

C. Mavor VVashinston and Industrial PoHcv 

Industrial-policy development was one of the major initiatives instituted by the 

Washington administration (Alexander et al., 1987; Giloth, 1989; Reardon. 1990). The 

administration acted with the belief that local-industrial policy had the power to improve industr\-

conditions and investment. One policy that the administration experimented with was industry-

task forces. Two industry- task forces were formed in 1984 to evaluate the problems of Chicago's 

steel and apparel industries respectively and to recommend solutions. The Task Force on Steel 

and Southeast Chicago had a policy committee of twelve members and working groups that 

contained an additional thirty persons (Alexander et al.. 1987). The .Apparel and Fashion Task 

force included many industry members. It had twenty policy-committee members and uvent\'-

three additional persons involved in the work group (Alexander et al., 1987). Representatives 
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rrom the industrv' and its unions, lawyers, academics, and real estate experts sat on each of the 

task forces. In addition, public-sector involvement shaped the collaborative process. Participation 

and research of the working groups and policy committees could not have occurred without 

intensive statTplanning and follow up provided by city government (.\lexander et al.. 1987). 

1. Steel and Southeast Chicago Task Force 

The catalyst behind the task force creation was the announcement made by L'.S. 

Steel Corporation in late 19S3 to close its South Works in Chicago. After two years, the task 

tbrce reported its findings back to the mayor (City of Chicago. 1986). The task force report 

identified a multipronged approach to the revitalization of both the steel industry and the 

southeast side of Chicago. What follows is a discussion primarily focusing on task force 

recommendations identified to assist the steel industry and its suppliers. 

The task force found that the local-steel-industry network remained important to 

the Chicago area, in spite of the many closures of steel plants. While acknowledging the role of 

growing competition trom other suppliers and matenals as a factor contributing to the decline of 

the local steel industry, the task force report stressed the possibility of reversing both the 

technology lag and the adverse macroeconomic environment. The report recommended that the 

city target steel and related industries in its economic development programming, with a major 

effort to retain existing facilities. .Much emphasis was placed on expanded and better-coordinated 

research on steel technologies and products. The task force also called on the mayor to exert 

leadership in creating a regional and national political agenda aimed at reversing the harmful 

etTect of macroeconomic policies on basic industry (City of Chicago. 1986). 

With regard to technology, the report acknowledged strong international 

competition in the domestic steel market, that in fact began in the 1960s. Task force research 

concluded that the success of Japanese and European steel firms in international trade was due in 
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large pan to their willingness to make investments that turn technological innovations into 

commercial assets. While identifying U.S. strength in the early stages of the R&D process, the 

task force found that U.S. firms fell short of their overseas counterparts in adopting these new 

technologies. WTiile U.S. laboratories (university, goverrunent, and private sector) consistently 

led in scientific discoveries, the report suggested that foreign manufacturers would often license a 

process that had originally been based on an American patent (City of Chicago, 1986). 

The task force recommended that an advanced technology center for the Chicago 

region's basic industries be established. Universities, laboratories, governments, and companies 

in both Illinois and Indiana were called on to participate in and contribute to this effort. The task 

force called tor the mayor of Chicago to take the lead in promoting this program. They also 

recommended that the governor of Illinois seek appropriations for initial seed money. The report 

went on to recommend that Chicago's mayor contact other mayors in the region and ask for their 

support to create this program. In addition to outreach to the mayors of Gary. East Chicago, and 

other Indiana cities, the task force suggcaied that the mayor seek the support of the governor of 

Indiana, as well as vanous regional organizations (Chicago. 1986). 

The various stages of developing an actual ATP center were outlined in the report 

(City of Chicago, 1986). First, a consortium of public and private laboratories would be 

organized to e.xchange knowledge and develop cooperative projects. Funding would come from 

many sources: the states of Illinois and Indiana, federal agencies such as the National Science 

Foundation (NSF). the Department of Energy, and local companies. In addition, government- and 

pnvate-matching grants would be sought to develop steel and steel-related technologies. A 

natural spin-off would be the spread of technology information through conferences and seminars. 

The report identified the Western Pennsylvania ATC. part of the state of Pennsylvania's Ben 

Franklin Partnership Program that encourages steel-making research in the Pittsburgh area, as a 

model to follow. The Ben Franklin Parmership program is an independent, not-for-profit 
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economic development corporation established in 1983 (City of Chicago, 1986). The task force 

report went on to discuss the possibility of an ATP program developing to include a technology-

transfer center (City of Chicago, 1986). The task force suggested that the proposed technical 

center would be especially effective in meeting small steel users' development needs (City of 

Chicago. 19S6). In the longer run. the creation of a larger research center, modeled on the 

[nstitute of .Advanced .Vlanufacturing Sciences in Cincinnati that e.xamines and develops machine 

tool and automation technologies was envisaged. 

.•\t the time the task tbrce was working on the report, the .Ajnerican Iron and Steel 

Institute (.-MSI) was soliciting proposals to establish a steel-resource center, university-affiliated 

facility to engage in steel-making research (City of Chicago, 1986). The task force commended 

the .-MSI tor its interest in establishing this center and urged it to consider the many advantages 

that a southeast Chicago location would give this research facility. Because considerable 

expertise in steel production and research is centered in the Pittsburgh area, the report also urged 

.-MSI to consider a joint plant where research would benefit steel producers and users in both 

cities (City of Chicago. 1986). 

The many benefits of an advanced-technology facility in southeast Chicago, close 

to major steel producers and users, were identified in the task force report (City of Chicago, 

1986). First, steel makers and steel-consuming industries would benefit from the technical 

discovenes and applications, while jobs and income would be added to the southeast Chicago 

economy. Second, the tacility would demonstrate that state and local governments and the 

private sector were committed to retaining a vital, viable steel industrv^ in the Chicago region. 

Finally, the facility could be a first step toward a joint Illinois/Indiana approach to basic industry; 

many transactions between suppliers and customers cross the border, as do many manufacturing 

workers. 
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The task tbrce recommended that the city of Chicago's EDC, an existmg body 

already empowered with the legal authority to promote Chicago's economic development, take 

the lead (City of Chicago. 1986). The task force further recommended that the EDC establish a 

Southeast Chicago Oversight Committee. 

One major EDC function was to encourage the development and use of technologies that 

assured the competitiveness of the region as center for heavy manufacturers (City of Chicago, 

1986). The EDC was also called on to help obtain greater federal support for research into 

technologies that would make basic industries more competitive in both university and national 

laboratories (City of Chicago. 1986). 

2. The .Apparel and Fashion Industry Task Force 

The .A.pparel and Fashion Industry Task Force faced a small and fragmented 

mdustr>-. Getting the key apparel industry actors to sit down together was a major step in the 

proccss. In addition, the industry was highly competitive and had many barriers to overcome. In 

response to the fragmentation, the task force recommended the formation of a permanent .\pparel 

lndustr\- Board (.A.IB) to implement task force recommendations (City of Chicago. 1987)."' Task 

torce recommendations included an incubator for designers, new technologies that could be 

shared cooperatively, increased training and retraining opportunities for apparel production 

workers, and a "Buy Chicago" program that would encourage the consumption of locally made 

garments. .-Ml these initiatives came to finiition.'"'^ 

The AIB IS still in existence. 

" The AIB. CMC. and the public and pnvate sector currently sponsor all these initiatives. 
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D. State Initiatives 

As discussed in the previous chapter, commercialization centers were funded by DCCA at 

various universities and federal laboratories throughout the state in the mid-1980s. One of the 

funded centers was located at the LlC. En addition to operating funds, DCCA made additional 

project funding available on a competitive basis. The focus of this initiative was small 

companies, with the goal of adapting university innovations for commercialization to fit the needs 

of this population (Illinois. 1983). In addition, firms could come to the university with ideas and 

test them using university facilitates. This initiative remained in operation until 1991, when the 

program was eliminated m the governor's budget (Illinois. 1990d). 

A second initiative, funded by the IBHE in 1989, was a geographically focused initiative 

designed to develop pannerships and networking among universities (Illinois, 1988). The 

conccpt was based on the premise that community colleges, who had existing relationships with 

SMMEs around training-services delivery, would bring SMME-technology needs to the attention 

to the universities. Several centers were funded in the Chicago area including LTC, DuPage 

Community College. Elgin Community College. Lake County Community College, and CitVAvide 

Colleges. The partnerships developed under this initiative were part of the proposal submitted to 

XIST for MEP funding (City of Chicago. 1993). IBHE funding was used as p.ui of the match 

identified in the application. 

E. Technologv-.Modernization Assessment Efforts in Chicago 

In 1991. using funding made available by DCCA and the EDA as part of its dislocated-

workers program, the city and the EDC set to work to try to help the thousands of dislocated steel 

workers primarily located on the south side of Chicago.'"' One major initiative was a joint effort 

' .Alexander. Steve, project manager. City of Chicago. Inter\ iew conducted by N'atalie Davila. Chicago. 
Illinois. June 2000. 
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to conduct SMME-company assessments undertaken by Daley College, the EDC. the city's 

Department ot' Economic Development, and the Illinois Institute of Technology (IIT). This effort 

contmued for approxmiately two years (CMCT. 1993). 

The company assessments ser\-ed a variety of purposes. First, they provided insights into 

the operations of company management and on actions that might produce improvement. The 

companies received a debriefing, as well as a written report. In addition, the assessments made 

rccommcndations that, in some instances, allowed the city, EDC. and city colleges to take action, 

hi Lcims of public policy, the assessments provided insights into the operations and problems of 

SMMEs. This in turn provided information to help develop public policy as it related to S.VIMEs. 

This S.MME-assessment tool was tested on si.xty city firms using the Local Industrial 

Retention Initiative (LIRI) groups for outreach to firms (CMTC. 1994). It was this project that 

inraail;. put together the major players that would go on to develop the proposal for funding 

CMC. Indeed, the assessment tool developed dunng this process was adopted by CMC when it 

opened its doors in 1994.'" 

F. Illinois NIST/MEP Proposals 

1. First Proposal 

Upon hearing of the MTC pilot in 1988 David Baker, then head of Illinois 

Coalition, suggested that Illinois apply for VITC fiinding m the next round of funding 

applications.'"' 

' McKee. Keith. Interview conducted by N'atalie Davila. Chicago. Illinois. Gianmsis. Demetna. Inter\-iew 
conducted by Natalie Davila. Chicago. Illinois. Gulley. David. Interview conducted by N'atalie Davila. 
Chicago. lUinois. 
'' Baker. David, head. Illinois Coalition. Inten-iew conducted by Natalie Davila. Chicago. Illinois, .^pnl 2000 
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When this round of funding opened up in 1990, IIT, in conjunction with the 

Illinois Coalition, made a proposal for an MTC in the Chicago area."'^ Other partners in this first 

proposal included Bradley University, .Axgorme National Laboratory, UIC, Northwestern 

University, and DCCA. This proposal contained SI million in matching funds from the state of 

Illinois and a number of ideas about the need for an overall-company-assessment tool, based on 

pre\ ious experience IIT had in working with manufacturing companies. It also contained an 

inventory of manufacturing resources around the state, but said very little about what industry 

needed. Interviews with policy makers suggested that in reality its basic message was that 

Illinois needed a center because they needed it." 

The proposal was rejected. Reasons suggested for the proposal's rejection 

included insufficient matching funds and lack of demonstration of need. "'' However, while it was 

not selected, the proposal accomplished the task of starting to collect an inventory of what was 

occumng throughout the state. 

2. Second Proposal 

.A.t the time the first proposal was submitted, very few Illinois organizations 

worked with SMMEs. In fact, interviews with policymakers suggested that until 1991 there was 

almost no manufacturing training in the city of Chicago.' The stage changed by the time the 

Baker. David, head. Illinois Coalition. Interview conducted by Natalie Davila. Chicago, Illinois. 17 May 
2000. 
\Mc.Adam. interv iew. Hume. Nelson [pseud.]. Interview by Natalie Davila. Chicago. Illinois. 10 

.\pnl 2000. 

Ibtd. 

[bid. 
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second proposal was developed in 1993. During that time, networks began to be developed under 

IBHE funding (Illinois, 1992). 

In late 1992 an RFP for .VITC funding was released by MST (NIST, 1992). In 

IIT and the city's EDC went to the LBHE to request funding to help develop a proposal."^ 

STEP finished. Illinois needed to develop a proposal that would outline regional strategies 

for technolog\ assistance and transfer within the state. DCCA wanted to submit a proposal to 

NIST for SS million to fund a .MTC that would have statewide coverage.'"'' However, they did not 

hir. c any funding to provide matching tunds. M the time, the only pot of money identified as 

ailable was housed in the IBHE. In addition, the president of the Illinois Coalition was advised 

b\ MST MEP to focus on putting together a proposal for the Chicago area, an area with over 

SMMEs."' Once this MTC received funding, stale officials and technology advocates 

could focus on submitting a proposal for coverage in the rest of the state. 

Based on this guidance, the group that originally worked on the STEP grant and 

the assessment pilot funded by IBHE got back together, and in 1993. under the leadership of the 

chairman to Chicago's EDC. worked on developing a proposal."' The Illinois Coalition, the 

EDC. and IIT partnered to write a proposal. UIC also became involved at this early stage. For 

this round of proposals. MST was not being as insistent that proposals be focused around a 

university-based system. " Between 1988 and 1993 there was an informal change in NIST policy. 

NIST now preferred MEPs to be outside of the university system.*' NTST'MEP eventually 

' Mc.\dam. interview. Giaiinisis. interv iew. 

'' Mc.\dam interview. Hume. inter\-iew. Baker, interview. 

Baker. inter\'iew. 

Baker, interview. Hume, interview. Mc.A.dam, interview, Giannisis . interv iew. 

Boyd, interview. Hume, interview. Giannisis. interview. 

" Ihui. 
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funded a two-year S7 million 1994 proposal (CMTC, 1993). The financial partners identified in 

the second proposal were: IDHE, EDC. DCCA, UIC, Prairie State 2000, city, TCGP, and IBHE 

(CMTC. 1993). 

.\n engineer from Basic Industry Research Laboratory (BIRL) was selected as 

president tor the newly founded CMC."" He would remain president of CMC for three years. 

Other statT in place included the contracts administrator and vice president."*" Over one thousand 

applications for the CMC engineering-consulting positions were received and the organization 

gradually became functional."" 

For the t'lrst three years NTST used TRP dollars to fund CMC (NIST. 1994). This 

•A as a pot of federal money that N'IST used to help support centers throughout the nation (XIST. 

':')94). In addition. NIST gave DCC.\ an enabling grant for two years to help organize the rest of 

tl-.e state (Illinois, 1994b). DCC.A. did not charge against this S3.4 million grant for almost the 

urst year. Finally, atter interventions by the new head of the Illinois Coalition and the head of 

DCC.-\. the project began to move forward. This proposal, CO.VIPETE. when finished was 

submitted to N'IST and at that time federal funding was extended to cover extension services in 

the rest of Illinois (Illinois. 1998b).'^' 

" In the application to NIST MEP the center was given the name Giicago .Manufactunng Technology 
Extension Center. However, when it actually opened for operation the name was changed to the Chicago 
.Manufacturing Center. Mc.\dam, interview. Hume, interview. Giannisis. inter\'iew. 

Blair. .Andrew, [pseud.] Interview bv Natalie Davila. Chicaeo. Illinois. 17 Mav 2000. 
Ibid. 

^ NIST MEP funding was made available to establish an MEP center that covered the rest of the state of 
Illinois in 1997. 
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G. CMC 

1. Development 

CMC opened its doors for business in mid-1994.""^ CMC's panners included 

universities, a federal laboratorv'. a training organization, community colleges, local economic 

(.icvelopment organizations, an arm of a financial institution, and several private consultants 

iCMTC. 1^)93), For the first two years of operation, CMC was m the budget-development 

process, its goals were unclear. .Much time was spent in establishing the organization, hiring staff, 

formali/ing contractual relationships with partners, and developing services. .Advertising in 

major newspapers, the CMC-leadership team was looking for senior technical people, with a 

master's degree and a background in manufacturing.'*' 

CMC's initial approach was to "hit the deck running." cold calling was used as the 

primary method of contact).'" However, this was not done in any systematic way; there was no 

aiiempt at targeting companies or industries at this early stage."' The service-delivery model 

employed by CMC t'ell into the core-statl affiliate model. Core staff (approximately thirty in the 

first year of operation) provided ser\'ices to firms, as well as managing projects conducted by 

more than twenty atTiliates and subcontractors (Shapira, 1995). CMC's primary-service offerings 

were free company-benchmark questionnaires and heavily subsidized company assessments.'" 

with little emphasis placed on actual revenue-generating projects. 

The central feature of the center's initial market service etTorts was a company 

assessment tool. Originally developed by Chicago Manufacturing Technology Consortium 

VlcAdam, inter\iew. Giannisis, interview. Hume, interview. 
Blair, interv^iew. 
[bid. 

Ibid. 

'' Assessments are a distmct type of project that involves a company-wide, comprehensive analysis that 
lays the groundv^ork for future improvement activities. 
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(CMTC) from 1989 to 1991. CMC modified the tool slightly."" .\fter an initial visit and provided 

the company agreed to participate, a three-person team spent one to three days conducting a 

strategic review. This resulted in the compilation of a very detailed assessment report that 

included: project recommendations, written, and presented to the company. Originally, CMC 

charged the client SIO per employee for the assessment, thereby passing on a large government 

subsidy to the client."^' 

In addition to conducting initial visits, assessments, and benchmarks, during the 

first two years of operation CMC delivered projects in conjunction with its partners. Staff also 

conducted seminars and workshops tor manufacturers. Other activities included sponsorship of 

industr\ and group projects in the foundry and electronics sectors."' 

CMC's onginal philosophy was to get the clients in the door.'" In fact, for the 

ilrst > car. CMC paid half the actual project costs. However, after the first year. N'IST suggested 

moving away from this strategy and CMC complied.' During this time there was no push for 

project revenue. This began occurring by mid-1995, and has continued and increased over time. 

Hourly rates charged by CMC also increased from S65 per hour at inception to S75 per hour m 

May 1996 to S85 per hour in 1997.'^ 

Originally ad hoc in nature, by mid-1996 the assessment process was streamlined 

to make sure it was conducted in a consistent and timely manner."'^ The assessment format was 

changed in 1997. from a very detailed report to a less labor-intensive presentation format. This 

change was instituted to reduce the cost to CMC of generating the report. Even with this change 

' Hume, mters iew; .VIc.Adam. interv iew. Gtannisis interview. 
ibui. 

' I hid. 
Ihui. 
[hid. 
Ihui. 
Blair, interv iew. 
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in formal. CMC conimued lo lose money on assessment reports. Eventually, in the drive for 

CMC to become financially self-sufficient, assessments were all but discontinued. 

Shapira (1995) describes CMC during this period as a fle.xible-decentralized 

simcture; that had established links with a series of other organizations in the area; and developed 

stcmatic-ser\icc tools and approaches. He identifies the assessment process as a key 

component of C.MC's approach. Shapira concludes that CMC-ser\'ice affiliates were mostly well 

integrated into C.MC's tle.xible-decentralized structure. He claims this federal fiinding was the 

glue that held the network together, while acknowledging that CMC had to make some 

compromises and trade offs due its position in a complex-political environment. 

With the impending reduction in N'IST funding, by mid-1996 more focus was 

placed on revenue generating activities. While the goals were not clear, there was much 

discussion internally about the weight to be given to the public mission within CMC."'' Initially. 

CMC ga\e the public mission a verv' high priority as witnessed by the focus on the heavily 

subsidized, labor- and cost-intensive assessments, and by negotiating reduced fees trom 

subcontractors to make sure that CMC was able to provide value-added subcontracting ser\'ices to 

clients. However, as funding began to decline, emphasis on public mission began to fade. The 

emphasis became more tbcused on revenue-generating projects and less on labor-intensive, 

money-losing assessments. Staff time began to be tracked on a project."' The exception to this 

more private-sector approach was CMC's work with the apparel industrv*. In 1996. senior staff 

felt, that by continuing to fund this initiative. CMC was meeting its public mission."' 

Hume, interview. 
Ihul. 
Ibid. 

.Vlc.'Xdain. interview. Giannisis interview. 
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By the end of 1996, CMC's main budget goal was to generate 50 percent in 

retained eammgs.'' Senior management decided the only way to do this was to reduce CMC's 

iiiiioric emphasis on assessment. However, as only bigger companies possessed the internal 

resources and systems to determine needs, it soon became evident to CMC that there were 

problems associated with doing a project without an assessment. Senior siatTbegan to realize that 

'"at the end of the day assessments make a difference. 

By 1997 a change in client profile was evident. The average size of the CMC 

client '.vas a larger company. In addition, expectations of staff by management changed -

individual goals and budgets were instituted for the first time in fiscal 1997.''" Referrals were 

added as an additional individual performance metric. Other changes were the creation of 

"iisincss units. The idea behind these changes was to reward individuals in a holistic way - taking 

accouni of the how well people worked as a team, as well as on an individual basis. 

^'outie (199") conducted a case study of CMC in late 1997. Her research 

acknowledged that several key elements of CMC's operation changed in Year 4. The tlrst key 

change identified is the reduction of NIST funding to S2.S million. However, in their budget 

CMC planned to otTset this loss with additional sponsorship, client fees, additional state and 

federal grants (Youtie. 1997). CMC changed its method of contacting potential customers, 

assessing their needs, and providing appropriate service. Now a telemarketing firm set up initial 

visits. The assessment process was streamlined - thirmer client reports with information 

disseminated in presentation style. Review of final assessment reports was conducted by CMC's 

vice president rather than by assessment team members. CMC had also added twelve employees 

between Year 2 and Year 4 (Youtie. 1997). 

Blair. interv iew. Hume, interview. 
Ibid. 

Ibid. 

148 



www.manaraa.com

\'outie (1997) also found that CMC's relationships with outside organizations had 

changed considerably. The majority of the original partnerships were no longer in place. For 

example, m the first years of operation. CMC entered into partnerships with eight of the city of 

Chicago's LIRI groups (Youtie, 1997). CMC did not consider this partnership with local 

economic development organizations to be successful and it was eliminated after one year 

i\'outie. 199"). LIRI organizations were not successtlil in referring many companies to CMC. 

Houeser. several new partnership initiates had taken their place. One of the more significant new-

partnerships was with community colleges located in the suburbs of Chicago (Youtie. 1997). 

CMC recen ed S20i) thousand in its tlrst year of operation from the state to work with community 

colleges to provide Human Resources (HR) assistance (Youtie. 1997). This increased to SO.5 

million in 1996 9" and 199" 98 (Youtie, 1997). In January 1997 CMC formalized these 

relationships and designated a point person within CMC to help develop these partnerships 

(\ 'oui!e, 199"). 

2. Specific Targeted Initiatives 

CMC began to receive significant additional funding trom .MEP by late 1996 tor 

the development of pilot programs."'' They included: environmental. ' international. "'^ and access 

10 financing. "' In addition, in anticipation of receiving additional pilot funding through MEP, 

CMC developed a supply-chain initiative in 199". ' That initiative did not receive .VIEP funding. 

The environmental-integration program was the first e.xample of CMC's strategy 

of replacing core NTST funding with program-development grants. In parmership with the 

Illinois Waste Management Research Center (WIVIRC). CMC won a two-year NIST contract in 

'' Blair, interview; Mc.Adam. inten'iew; Giannisis. interview; Hume, interview. 
^ Blair, interview 

Mc.'^dam. interview 
Giannisis. interview 
Ibid. 
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1995 to develop new tools, training, and service delivery in the area of pollution prevention. 

This pilot program, in adherence with the original MEP mission, had at its core the transfer of 

pollution-prevention technology to SMMEs. .Aji engineer from WA'IRC transferred to CMC to 

manage the eavironmental-integration program, which caused some interorganizational tensions 

(\'outie. 199"). The pilot was funded with S0.6 million from .MEP and a S0.4 match from other 

sources. " Largely due to a lack of understanding of the mission and goals of the grant program 

between WMRC and CMC. this pilot took a long time to take off. W^IRC thought the purpose of 

the grant was to train CMC to identify opportunities for WMRC, whereas CMC understood the 

purpose the development of joint projects to assist manufacturers. " Because of delay in 

embarking on this project. N'IST extended the time line for the pilot through 30 September 2000. 

In December 1995 CMC received SO.7 million from MEP to contribute to the 

Je\eiopment of an access to financing program (renamed the .Manufactunng Investment Network 

ny CMC i. This pilot initiative was designed to improve SM.MEs access to financial capital and 

serMces. The grant required a SI.9 million match from CMC. CMC was e.xpected to broker 

mergers and acquisitions between domestic-based companies. This pilot was ver>- slow in getting 

up and runnmg. " Program planning took a year and the program was not staffed until the end of 

1997. perceived lack of success by NIST caused the program to be put on hold in 199S. No 

actual client projects brokering such relationships were completed under the pilot. 

In July 1996 C.MC received a one-year STEP grant of S0.4 million from .MEP to 

conduct a planning study for an MEP-wide international program. The grant required SO.5 

' Blair. inter\-iew. 
" Gilbert-Miiler. Susan. Project Manager. Interview bv Natalie Davila. Chicaeo. Hlinois. 13 November 

2000. 

" Ibul. 

'' [hid. 

Giannisis, interview. 

Giannisis. inter\-iew. Hume, interview. 
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miilion in matching funds from CMC. The goal of this planning grant was to develop a program 

that uould improve the effectiveness of MEP in advancing the global competitiveness of the 

nation's SMMEs. This was to be achieved primarily through economies of scale by consolidating 

marketing efforts thereby reducing the marketing costs to individual firms breaking into overseas 

markets. Significantly, the scope of work issued by NTST MEP in July 1996 requires that; "The 

Recipient shall assist small and medium sized manufacturers in making technological changes 

•A inch strengthened their competitiveness" (NIST, 1996. p. 1). 

This IS a striking example of the ditTerence bervveen .MEP's publicly stated goals 

.iiui the Jirections u as actually encouraging centers to take. This planning grant was not related 

.0 nnr.s making technological changes. Planning activities were completed in June 1997. ^ 

In anticipation of pilot MST MEP funding. CMC began to purse a supply-chain 

:nn!atp.e. ' The supply-chain movement began in the early l9S0s. Larger OEMs reduce their 

number of suppliers; require them to take a more active role in the design process; and requires 

them, in order to contribute, to have higher levels of technology. (Cohen and Zysman. 1987). The 

CMC supply-chain initiative, encouraged by .MEP. was designed to develop relationships with 

and provide serv ices to OEMs and their suppliers."^ CMC used existing statT and added this 

initiative to the staff s existing responsibilities.^' The effect was to dilute CMC's overall impact 

and. as clients were not sure what t\pe of ser\"ices CMC tbcused on. often confiised clients.'" 

CMC's attempt to enter this market placed the organization m competition with the consulting 

firms that had a lot more resources and expenise m this area.'' This initiative in panicular 

highlights a movement away from providing services that were not being provided by the private 

^ Mc.\dam. inter\-iew. 
'' Giannisis. interv iew. 

Ibid. 

Giannisis. interview. Blair, interview. Hume, interview. 
Blair, interview. 
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market. In 1997 when NIST/MEP failed to get funded for their proposed supply-chain initiative, 

the initiative was discontinued.^"^ 

By moving in these new directions, CMC (with encouragement from NTST/MEP) 

began to move away from delivering the core, technology-based services toward more general-

business-assistance services, albeit with limited success. 

3. Project .Activity 1994 to 1999 

The following statistics describes CMC project activity between April 1994 and 

September 1999. It is not possible to compare data after September 1999 as CMC converted to a 

new computer and database system. 

During the tlrst five years of CMC's operation, it helped companies in a variety of 

areas. .Most significant are company assessments. HR. market development, quality, process 

improvement, business systems, and plant layout. Other areas include environmental. 

C.AD Computer .Assisted .Manufacturing (C.\M). product development. Electronic Data 

Interchange (EDI), control systems, material engineering, and robotics. During this period the 

average activity profile was with firms employing 122; cost of CMC services to the firm S5.353; 

took C.MC 87 hours to complete the project; with 60 percent of the work conducted by 

subcontractors. •• The following section analyzes trends in service delivery over time and relates 

this to organizational and policy changes occurring both at the local and federal level. 

In the first calendar year of operation (1994), CMC conducted 59 projects. The 

average project was for a firm with 79 employees, took CMC 117 hours to complete, and cost the 

company SI.499 (or SI2.81 per hour). Approximately 79 percent of the project work was 

" Giatinisis. interview. 

All cost figures are in 1998 dollars. 
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conducted by subcontractors. CMC was paying subcontractors on average S65 per hour, 

indicating the average loss per project was 54,500. Almost 80 percent of projects in 1994 were 

company assessments. The next largest category was quality - 5 percent of the total. Control 

systems and product development each accounted for 3 percent of project activity, with the 

remaining projects occurring in C.A-D/C.WI. EDI, material engineering, plant layout, and business 

systems. 

This first year of data indicates a tendency to focus on assessments and more 

complc.x. technology and process-improvement-type projects. Of note is the absence of softer-

iypc projects such as HR and market development. 

In the second year, the average project fee increased to S3.478 and took CMC 133 

hours to complete. In 1995. the percent of work conducted by subcontractors increased to 84 

porcent. .Average employment within firms working w'ith CMC fell slightly to 61. While 

assessments still account for a significant percentage (58 percent), this is down from the first year. 

This is the beginning of a downward trend in assessments. Of the 192 projects conducted in this 

year. " 8 percent were in market development. Market development is an area that CMC has 

de\ oted increasing resources to throughout the analysis period. This is tbllowed by plant layout 

and process improvement, with 6 percent each. Next are HR and business systems with 5 percent, 

followed by quality with 4 percent. This is the first year HR projects show up as a service offered 

by CMC. Their significance in the CMC portfolio will continue to grow over time. Other types 

of projects conducted include product development, control systems, environmental, material 

engineering, and EDI. .At this point, excluding assessments. 45 percent of projects delivered by 

CMC could be classified as technology, and process improvement related.'^'' However, when 

assessments are added to this category the percentage jumps to 7" percent. 

In this definition I include process improvement, business systems, product development, control 
systems, environmental, material engmeering. EDI. and C.-VD'C-WI. Project areas excluded are 
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By 1996, CMC-project activity stood at 133, with 52 percent of project activity in 

the form of assessments. The size of the average firm was 83 employees, with the average project 

costing S4.0SS. and lasting 64 hours. The percent of work conducted by subcontractors fell to 45 

percent. Market development projects increase to 17 percent of the total, while business systems 

account for 9 percent. Quality projects increase to 8.3 percent, while plant layout activity falls to 

3 S percent. Other projects conducted in 1996 include process improvement and HR (4 projects 

cach). en\ ironmental and EDI {2 projects each), and product development and CAD/CAM (1 

projcct cach). In 1996. 34 percent of project activity can be considered technology and process 

improvement related; including assessments increases this figure to 68 percent. 

In 199~. the average firm assisted by CMC had 74 employees. The average 

projcci cook 103 hours, and cost S5.653 (or S53.83 per hour). Subcontractors conducted 45 

pcrcent of project work. CMC conducted a total of 171 projects, 52 of which were assessments 

i3ii pcrcent of total project activity). For the remaining activity, market development accounted 

tor 21 percent and quality for IS percent. Process-improvement projects accounted tor 8 percent 

of activity. C.A.D C.\M 5 percent, with plant layout, and HR accounting for 4 percent 

respectively. Environmental and business systems each accounted for 3 percent of total project 

activ ity. The remaining 4 percent was comprised of product development, control systems, 

material engineering, and EDI projects. In 1997. 32 percent of project activity fell into the 

category of technology and process improvement; 53 percent including assessments. 

CMC staff carried out 226 projects in 1998. with assessments dropping to only 5 

percent of total activity. .Average firm size jumped to 212. while project cost increased to S7.764. 

In 1998. the average time taken to complete a project was 74 hours, with subcontractors 

conducting 69 percent of the work. These statistics yield a cost to the client firm of SI 04.92. HR 

assessments, qualiu', plant layout, market development, financial, and HR. 
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projects headed the list with 34 percent, followed by quality (17 percent), and market 

development (16 percent). This is followed by process improvement (11 percent), business 

systems (S percent), and plant layout (4 percent). The remaining 6 percent of projects were 

compnsed of product development (2.2 percent), environmental (2 percent), control systems (1 

percent) and C.\D. EDI, robotics, and material engineering with one project each. 

.-\ppro\imatel\' 26 percent of the projects in this year were classitled as technology and process 

impro\ ement. This statistic increased slightly to 30 percent if the assessment metric was used. 

Between January and September 1999, CMC undertook 110 projects, with only 2 

assessments taking place. The average project profile was a tirm employing 201. took 72 hours to 

complete, and cost S6.803. Subcontractors conducted 43 percent of the work. Once again. HR 

projects topped the list accounting for 42 percent, followed by market development at 12 percent, 

and quality at 10 percent. .A.11 other activities account for less than 10 percent - process 

improvement (S percent). EDI (6 percent). CAD (6 percent), and business systems (6 percent). 

Plant la\out and environmental projects each accounted for 4 percent, with the remaining 3 

percent compnsed of financial and material engineering. Twenty nine percent of projects in 1999 

are classitled as technology and process improvement; including assessments this tlgure is 31 

percent. 

H. Ecoaomic Impact 

.\s noted in Chapter 4. there have been many economic impact studies conducted of the 

MEP program. One recently published study (Ehlen. 2001) focuses specifically on Illinois. 

Ehlen addresses two questions. First, have the two Illinois centers contributed to state economic 

growth? Second, did the program generate more in state tax revenue that it received in state 

subsidy? 
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Using the Illinois Regional Economic Models Incorporated (R£MI) model, in conjunction 

with MEP surv ey data, Ehlen finds that during a two-year period, the two Illinois centers helped 

client tlrms create S22.5 million in sales and create or retain 483 jobs.^ In addition he finds that 

through their induced and indirect effects on the state economy, the initial benefits generate an 

estimated SI 19 million in new state output and 450 new state jobs during a 4-year period. The 

answer to the author's first question is affirmative - the program has contributed to economic 

grouth in Illmois.'''' 

To answer the second question. Ehlen uses data from the REMI model in conjunction with 

tax tables published by the Federation of Ta.\ .Administrators, and state and local government 

expenditure data to measure the costs and benefits to the State of the Illinois .MEP program. Data 

indicate that state and local ta.\ revenues increased by S9.5 million in two years, compared with a 

total t\\ 0-year cost to the state of S6 million. 

This sophisticated analysis suppons the claim that the .VIEP in Illinois is successful when 

looking at regional economic measures such as job creation, sales, and tax revenue. For purposes 

of this analysis, what is important is not the magnitude of these impact data but rather how it is 

denved. All projects, technology-related and nontechnology-related. conducted by the two 

centers are included in the analysis. Nontechnolog\- services are not part of the .MEP mission. In 

^ The REMI model is a widely used and accepted regional input-output model. 
Unpublished data obtained from Ehlen by the author indicate that CMC's impact alone was SI2.3 million in 

sales and 201 direct jobs. Induced and indirect jobs totaled 181. while total output was S52.4 million. Total CMC 
govemment costs were S".2 million while total tax revenue benefits were S8.9 million. 
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the absence of examining whether or not the services provided that led to this impact aaually 

meet the mission of the program, one is left to conclude that the "end justitles the means " 

1. Pre-[997 Comparison with Post-1996 

The original hypothesis identifies 1997 as a turning point in CMC histor\' If this is indeed 

irue. project statistics prior to 1997 should be significantly different than post-1996 statistics The 

:oi!ouinu analysis will test this hypothesis using staff hours per project, third-pany hours per 

proiect, total hours per project, project fee (1998 dollars), company employment, and t\pe of 

pro'.ec: 

Results indicate that there are statistically significant differences in all variables with the 

j\^op!!op. of starThours per project. Pre-1997 projects take 104 hours to complete, with 76 hours 

c.-p.Jucied b> third-pany providers and 28 hours by CMC staff The average project fee is S3.385 

in j V co nducted for companies employing an average of 71. In this period. 77 percent of the 384 

pr.\!ects are technology and process-improvement related (this figure includes assessments) 

Compared uith the pre\ ious period, projects in the post-1996 period are smaller in terms of total 

hours -;pent and third-pany hours per project, involve larger project tees, are conducted with 

larger companies, and less likely to be a technolog>'-related projea. The average post-'.996 

project lasts a total of 81 hours, with 45 hours being conducted by third-party providers. Projects 

cost an average of S6.843 and are conducted for companies with an average of 164 employees 

Only 3S percent of the 507 projects conducted during this period were technology related. 

The analysis leads to the conclusion that the average project profile changed in many 

ways Over time. CMC is working with larger tlrrns who are spending more mone\ per project, 

while the project is significantly less intense in terms of time spent. The average project fee more 
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than doubles, while the hours spent decreases by 22 percent. The average project is likely to be in 

the nontechnology-related areas of HR, marketing, and quality. 

J. Synopsis 

Consensus among CMC statT is that by 1997 CMC's effons to service their client base 

were diluted by trying to do "too much too soon."'*'^ Many of these initiatives are introduced by 

CMC in an attempt to mitigate reduced NIST tunding. However, this drive to generate additional 

revenue leads to a shift away from an emphasis on public service and toward revenue 

scneration In turn, this causes CMC's move away from providing technology-related services, 

such. a.s process and produaivity improvements; using experts; and charging low costs for such 

scPv ices 

The data presented in this chapter indicated a significant change in CMC's activities troni 

joQv.) fhe average firm size increased from 79 employees in 1994 to 201 employees in 

iqoo Project tees increased trom S 1,499 to S6,S03; while the time taken to complete a project 

fell from 1 i ~ hours to 72 hours. 

These findings are consistent with the hypothesis that CMC is servicing larger 

tlrms However, projects are becoming smaller while fees are significantly larger These 

statistics indicate that CMC is charging more per project, thereby bringing into question the extent 

of the cost reduction being passed onto the client. The number of technology-related projects 

(including assessments) decreased from 91.6 percent to 31 percent, indicating a movement toward 

the deliverv- of general-business-assistance services. 

The ne.xt phase of the research is the development of models that have predictive power in 

identifying firm characteristics and that have explanatory- power in determining whether or not a 

Blair. intcr\ icw Hume, intemew. 

158 



www.manaraa.com

firm becomes a CMC client. This model development is strongly influenced by a review of the 

literature on firm characteristics influencing economic performance. 
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MI. AN INVESTIGATION OF FIRM CHARACTERISTICS: 

CLIENTS AND NONCLIENTS 

A. Introduction 

The first section of this chapter contains a review of the literature on tlrm characteristics 

that intluence economic performance. This applied-literature review is guided by and 

complements the theories of economic growth and technology diffusion discussed in previous 

chapters. The applied-literature review is organized into the following areas: productivity, 

protltability. location, firm size, capital intensity, general industry factors, organization 

characteristics, and technology diffusion. It is conducted in order to lay the foundation for model 

development in the second section of the chapter. In the second half of the chapter, econometric-

logit models are developed that capoire the characteristics that distinguish the difference between 

CMC clients and nonclients. 

B. •\pplied-Literature Review 

The applied literature review is organized into the following areas: productivit\-. 

profitability, location, firm size, capital intensity, general industry factors, organization 

characteristics, and technology diffusion. 

1. Productivity 

1996 groundbreaking study by Ronald Jarmin measures the impact of the 

participation in the federal-manufacturing-extension program on productivity and sales growth at 

manufacturing plants.""' To do this. Jarmin matches manufacturing-extension-client data with 

What makes Jarmin's paper groundbreaking is that it is the first time the LRD has been used in 
evaluation studies. He demonstrates that it is possible to match a sufficient number of program records to 
the LRD in order to perform a credible analysis. Further, he does it in a way that does not violate Census 
Bureau data disclosure rules. 
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the Census Bureau's Longitudinal Research Database (LRD). which contains data for all 

manufaciunng establishments in the United States and provides a number of measures of plant 

performance and characteristics measured consistently across plants and time. This allows a 

\ aiid companion between both CMC-client and nonclient plants and among clients ser\'iced by 

MECi. 

Jarmm (1997) investigates whether or not measures of plant performance (e.g.. 

productivity and sales growth) are systematically related to participation in manufactunng 

extension, while controlling tor other factors that are known or thought to influence 

pcr!bmiance, L'smg a two-stage model. Jarmin measures the mean difference in productivity 

and sales growth between clients and nonclients. 

\'anables used in Jarmin's model include age. employment, two-digit Standard 

industrial Classitkation (SIC), whether or not the plant was an MEP client, number of extension 

projects, total project costs, capital-to-labor ratio, multiplant or not. and whether or not the plant 

was located in a Standard Metropolitan Statistical .\rea (SMS.A.). and whether or not the S.MSA 

had an extension center. When usmg sales growth as the dependent variable, significant 

variables are growth in the capital-to-labor ratio, growth in production workers as a percent of 

tlrm employment, whether or not the firm was within a SMS.A.. if it was pan of a multi-plant 

lirm. and if the SMS.A. where the firm was located had an e.xtension center. When usmg labor 

productivity as the dependent variable, statistically significant variables include growth in the 

capital-to-labor ratio, whether or not the tlrm was an .MEP client, and the growth rate of labor. 

Dunne. Roberts, and Samuelson (1989) develop an empirical model to examine 

the patterns of employment growih and plant failure in U.S. manufacturing establishments usmg 

census of manufacturing data for 1963. 1967. 1972. 19~". and 1982. This study identifies 

characteristics that predict employment growth, a crude measure of productivity. The model 
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examines growth (the difference between current size and initial size), two-digit SIC, year of 

observation, establishment, and ownership status. Their theoretical model predicts nonlinear 

effects of size and age on growth as well as interactions between size and age. The model also 

assumes that there are no adjustment costs so that all information about a plant's historv' is 

summarized by its current size. The model is applied separately to the single-unit and multiunit 

plants. This recognizes the importance of the learning process at the plant level, and thus its 

etTcct on plant growth and failure rates, may depend upon whether the tlrm that owns the plant 

has expenence from operating other plants. 

VV'hen examining plant-growth rates, using only the information on nonfailing 

piants. the pattern tbund is that mean growth rates decline with size. This is true tor both single 

and multiunit plants, [n addition, mean growth rates are tbund to decline with increases in plant 

age for vinually ever>' size class. The only e.xception is for the largest plants. Results indicate 

iiia: ago. size, and industry have significant effects on growth patterns. .\ge, size interactions are 

also important tor multiunit plants. However, initial plant size has no significant effect in the 

regression. 

The authors' results can be summarized as follows - failure rate, mean growth 

rates of nonfailing plants, and variance of the growth rate of nonfailing plants decline with size 

and age for both single and multiunit plants (Dunne et al.. 1989). The mean growth rate for 

larger, nonfailing. single-unit plants is negative which contrasts with the positive mean growth 

rates of nonfailing, multiunit plants across virtually all size and age classes. In addition, the 

growth rate tor all plants tends to decline with size and age. 

One could hypothesize either a positive or negative relationship between client 

status and productivity. On one hand, firms that are more technology aware may also be more 

willing to seek unbiased, outside assistance to help them make future-investment decisions. On 
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the other hand, firms that are less productive may be more likely to seek unbiased, outside 

assistance to help improve their performance. 

2. Profitability 

Stoneman and Kwon (1996) investigate the relationship between profitability and 

rechnology adoption. While controlling for characteristics of the firm, the authors find that for a 

sample of United ICingdom engineering firms between 1983 aid 1986 the nonadopters 

cxpcrience reduced profits as other firms adopt new technologies and that the gross profit gains 

to adopters of new technology are related to firm and industry characteristics, the number of 

other users of new technologies, and the cost of acquisition. Industry characteristics include size, 

sales, firm-concentration ratios, and the real wage rate. The demonstration of such a relationship 

indicates profitability is likely to differ between clients and noncliems. 

3. Location 

One feature of industry organization is that similar businesses cluster 

geographically and become increasingly interdependent. .A. cluster can be defined as a 

concentration of tlrms that are able to produce synergy because of their geographic proximity. 

c\ en though their scale of employment may not be pronounced or prominent. Concentrations of 

interdependent businesses that are intrinsically linked through common or complementary 

inputs, innovations, processes, or products dominate markets in almost everv' industrialized 

country (Scott. 1988). 

Firms find it advantageous to be close to their suppliers, customers, services, and 

competitors. Close proximity allows them to transact business more cheaply and easily, resolve 

their problems more quickly and efficiently, and learn earlier and more directly about new. 

innovative technologies and practices. The velocity of circulating capital though the cluster is 

accelerated and this increases the advantages of agglomeration. Industrial clusters also represent 
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imponant centers of employment and local labor-market activity. Agglomeration economies are 

further amplified where there is collective provision of infrastructure services and public goods; 

u here useful social infrastructures, attuned to local needs, emerge such as business associations, 

mformation-providing services, educational and research institutions (Rosenfeld. 1997). 

The phenomenon of clustering can be viewed as an economic problem rather than 

an economic advantage. When an economy has high concentrations of a few industries, the 

economy can become very susceptible to the ebbs and flows of that industrv' during the business 

cycle. Economic development agencies can provide incentives designed to diversify local and 

regional economies through their business attraction strategies. 

Kelley and Helper (1997') investigate how regional agglomeration influences the 

adoption of CNC-machine technology. The authors use data from national surveys conducted in 

!9S" and 19*51. .A. size-stratified random sample of establishments was selected. The authors 

fmd that a firm's propensity to modernize was a function of size and previous e.xperience with 

new technologies. They also find that there was a higher probability of technology adoption 

when the establishment was located in region that is rich in agglomeration economies. The 

argument for this last variable is that regions with dense concentrations of firms engaged in the 

same production process are likely to be information rich. The more information that is available 

about a new technology, the more likely a firm is to adopt it. It is interesting to note that the 

authors find a negative coefficient on the interaction between size and the intensity/diversity of 

search behavior, suggesting that the smaller the firm the greater the learning advantages fi-om the 

local management's network of connections to other organizations and institutions. They also 

find that when small firm's experience an ownership change there tends to be an increase in new-

technology adoption. 
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4. Firm Size 

Four possible measures of industrial concentration exist: employees, sales, 

income generated, and assets. .A.delman (1951) argues that income generated is the best single 

measure ot' economic size - a statistic similar to the term value added. If one wishes to analyze 

the social and political aspects of concentration. .Adelman recognizes that the number of 

employees is the most relevant measure. While recognizing that sale is the most readily 

a\ ariable measure of size, .Adelman rejects it as it disregards the extent of vertical integration. 

Adclman acknowledges that if current size is considered to be a result of past forces, assets are 

the best measure. However, the longer the period over which assets have been accumulated, the 

greater the uncertainly about their valuation on a common basis. This uncertainty is widened 

funher by the variations in accounting and valuation methods among corporations. 

There is extensive literature that supports the hypothesis that larger firms are 

likely to be more profitable than smaller firms (Nabseth, 1973; Ray. 1969). Large firms tend to 

have more equipment than smaller firms, tend to experience a wider range of operations, have 

more resources available to them, and are more likely to be able to absorb a loss in the short run. 

Jovanovic (1982) finds that firm size and concentration seem to be positively related to rates of 

return. This finding holds true over the long run. In addition, Jovanovic finds a higher 

concentration associated with higher profits for larger firms, but not tor smaller firms. 

Dunne. Robens. and Samuelson (1989) find that plant size, age. and ownership 

type are determinants of plant growth. Their study finds that if attention is limited to successful 

plants, the mean growth rate declines with size. However, when the failure probability is 

integrated into the analysis the relationship between plant growth and size is negative for plants 

owned by single-plant firms but positive for plants owned by multiplant firms. For single-plant 

firms the growth rates decline with size. For plants owned by multiplant firms, expected growth 

increases with size. 
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5. Capital Intensity 

One factor that strongly intluences productivity is the extent which capital is 

substituted for labor in response to changes in relative input prices - increases in the amount of 

capital per worker will increase labor productivity (Mansfield, 1968). 

6. Industn' Factors 

Some economists believe that higher productivity growth occurs within highly 

concentrated industries, while others believe just the opposite (Schumpeter. 1942; Solow, 1957). 

Due to data limitations, most research that attempts to quantify this growth is forced and uses 

some measure of supplier concentration in the industry. The degree of seller concentration can 

be measured in many different ways (Scitovsky. 1955; Adelman, 1951). Some of the most 

common methods are the number of firms in an industry and the variance of the distribution, as 

measured by employment, of the natural logarithm of firm sizes. 

7. Organization Characteristics 

Economists have devoted little attention to organizational culture. One way 

economists view this variable is when individuals can be motivated and directed without 

financial incentives, a tremendous saving of resources can occur. On the other hand, if a firm's 

culture and strategy are not aligned it is less likely that any ensuing increase in productivity will 

be observed (Teese. 1986). 

The progressiveness of management is an additional factor affecting how a firm 

begins along a path of modernization. Measurements of progressiveness are difficult to obtain. 

As a pro.xy one might consider the education and age of the relevant management persormel. One 

hypothesis is that firms with better-educated and younger managers tend to be more open to new-

ideas than older, less-educated managers. One caveat is that in industries with larger firms these 
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\ ariables may not be significant as the data available pertains only to the presidents of firms, 

w ho may be far removed from the decision to introduce innovations (Rogers, 1962). 

A firm with a strategy of continuous improvement through employee 

empowerment is considered to be progressive and fonvard thinking (Howard, 1990). Facilitating 

such strategies necessitates investment in employee growih and skill development. It addition, 

success till continuous improvement is facilitated by the creation of work teams, which creates an 

atmosphere where people share information openly and broadly, and listen to each other's point 

of\icw (Howard, 1990). 

Teams have the ability to balance short-term performance emphasis with longer-

icmi mstitution building by translating longer-term purposes into definable-performance goals 

and then developing the skills needed to meet those goals (Katzenbach and Smith. 1993). The 

performance challenges that face companies, such as technological change, demand the kind of 

responsiveness, speed, on-line customization, and quality that is beyond the reach of individual 

performance, but can be met by teams. If a firm's management is sophisticated (a slight 

v ariation on whether or not they are heavy users of technology and whether or not they are 

progressive) one could hypothesize that the firm will be more likely to adopt new technology. It 

IS. however, difficult to derive a measure for sophistication. 

8. Technology Diffusion 

Early empirical studies on technology by Griliches (1957) and Mansfield (1968) 

explore the diffusion of innovations in agriculture and manufacturing. These studies examine the 

speed at which innovations diffuse through sectors and the characteristics of industries and firms 

that lead to faster technology adoption. In addition to these works, there have been numerous 

case studies done on technology diffusion in particular industries and innovations (Kelley and 

Brook. 1991; Romeo, 1975; Hannan and McDowell. 1984; Levin et al.. 1987). These industry-
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specific studies focus on the importance of firm characteristics (size, market share, workforce 

skills) and industry- characteristics (market concentration, R(S:D intensity, and scale economies) 

as basic determinants of technological adoption and diffusion. 

Dunne (1991) uses data from the 1988 Survey of Manufacturing Technology (SMT) to 

examine technoiogy usage in L'.S. manufacturing industries. " The survey is administered by 

the Census Bureau and asks manufacturing plants about the use of seventeen separate 

technologies that are grouped into five advanced-technologies categories. Dunne models how 

plant-technology use varies with plant characteristics. The dependent variable equals one if a 

plant uses a given technology, otherwise it is zero otherwise. The technology-indicator vanable 

15 then regressed on a set of plant characteristics and industry controls. Since the data was for 

orViy one point in time, the model examines the usage of technology, not the pattern of diffusion. 

Explanatop. vanables include; a dummy to control for whether a plant is owned by a single-unit 

nrm or a muitiunit tlrm. A dummy variable is included to capture the effect of defense-related 

nroduction on technological adoption. Plant size is included in the model to capture ditTerences 

'.n relative etTiciency across plants. Previous work predicts size and etTiciency are positively 

correlated (Jovanovic. 19S2). Hence the author postulates that large tlrms will be most likely to 

take advantage of the newest technology (Durme. 1991). 

The age of the plant is also included as an e.xplanatory vanable in the analysis 

(Dunne. 1991). The author otTers several hypotheses of why one may obsen.-e dissimilar 

technology-adoption patterns across plants of different ages. One might expect younger plants to 

'' The 19S8 S.MT is a survey of approximately ten thousand manutacturmg establishments employing 
rvventy or more within SIC 34-33 about the use of seventeen individual advanced technologies. These 
technologies are general innovations pnmanly used in the design or production ot" manufactured 
products. The seventeen technologies can be broadly classitled into five technology groups includmg; 
design and engineenng (C.\D C.A..V1). fabncationmachinmg and assembly (roboucs. lasers), automated 
matenal handlmg. automated sensors, and communication and control (computers, nenvorks. 
programmable controllers). The survey also contains data on plant charactenstics such as size. age. 
industry, and defense producnon. 
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have higher-adoption rates because they probably have newer equipment. Countering this 

argument is the possibility that survival is positively correlated with adoption. If plants that fail 

to adopt new technologies have higher-exit rates, then the observed disuibution of surviving 

plants from an entry cohort will be skewed toward plants that adopted. 

The author finds that adoption rates increase as plant size increases, holding age 

fixed (Dunne, 1991). The obser\'ed strong-size effect is consistent with previous work 

examining the effect of size on the adoption of technologies. '" He also finds that the age results 

varied across technology and are generally weaker than size. These age results are consistent 

\Mth two basic hypotheses. One is that there is no advantage or disadvantage in adopting 

technologies associated with plant age. A second is that sample selection may be biasing the age 

parameters downward for young plants. The sample selection stems from the fact that only 

successful, old plants are observed (Dunne et al.. 1989). The author contends that older firms 

will be the most efficient plants among their cohorts, while the young-plant cohort contains both 

etncient and inefficient plants. The age parameters, therefore, pick up both differences in plant 

age and diiTerences in etTiciencies. He claims that, in pan. the size parameters, which proxy for 

relative etTiciencies. should control tor this problem. He does, however, recognize that it is 

possible that the age parameters are still biased if size does not sufficiently index relative plant 

relative-plant etTiciency. Examining the remaining variables in the model, the multiunit dummy 

indicates that plants owned by multiestablishment firms have higher-adoption rates. The effect 

of defense-related production on technology usage is also generally positive and statistically 

significant. 

Dunne (1991) concludes that larger plants, plants owned by multiunit firms, and 

plants engaged in defense production have higher-technology-adoption rates. Plant age has 

For example, Kelley and Brook. 1991. 
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mixed effects on the adoption of technology depending upon the technology under study. .A.t a 

minimum he claims that many older plants employ relatively young technologies and are not 

trapped into old teclinologies. He also finds that technology usage is correlated across 

technologies. Plants that use one advanced technology have a tendency to use other advanced 

technologies. 

Doms. Dunne, and Roberts (1995) investigate the role of technology use in the 

sur\ ival and growth of manufacturing plants. The goal of the research is to extend the empirical 

literature on plant growih and failure by more fully controlling for the producer heterogeneity 

that arises from differences in the level and type of capital equipment used in the plant. The 

research is conducted using data from the 1987 census of manufactures, the 1988 SMT. and the 

1991 Standard Statistical Establishment List. The study finds, predictably, that capital-intensive 

plants and plants employing advanced technology have higher growth rates. In conclusion, the 

literature claims that companies employing more technologies will have higher growth rates than 

other firms (Dunne. 1991; Kelley and Helper. 199'^'). 

This review investigated the literature on factors influencing firm growth and 

behavior. .Many of the variables identified in this literaoire complement those factors identified 

earlier in this research as either being contributors or barriers to improved performance of 

S.MME-firm performance. 

C. Econometric Logit Models 

1. Introduction 

WTiat follows are the development, testing, and presentation of results from 

various logit models that investigate characteristics of CMC-client and nonclient firms. In all. 

four models and four hypotheses are tested. These models examine whether or not there are 

statistically significant differences beP.veen CMC-client and nonclient firms in 1996 and 1997. 
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Models are also developed to test whether or not there are statistically significant differences in 

characieristics of CMC clients in 1996 and 1997; and 1996 nonclients compared with 1997 

clients. 

The hypotheses are developed using the following rationale. Over time MEP 

gradually reduced their emphasis on firm technology adoption, as it was becoming increasingly 

clear that firms needed more basic assistance and that the adoption of technology did not 

necessarily lead to increased productivity. This is evidenced by the MEP funding made available 

for workforce development, access to financing, and international-program development. 

In addition. NTST-reduced funding to CMC proceeded as scheduled. Funding 

was gradually reduced from 50 percent in 1994 to 40 percent in 1996 to 33.3 percent in 1997. 

This forced CMC management to become more focused on the organization's "bottom line," 

leading to a movement away from working with companies that were more technologically 

sophisticated and towards those that were interested in more general-business services. It is 

hypothesized that the effect of the previously discussed sunset provision was to force .MEP 

centers facing federal-funding subsidy reduction to focus less on technology adoption and 

concentrate more on the larger market and possibly a greater-revenue center - general-consulting 

services. 

2. Characteristics of S.VIME Firms 

i. Hypothesis 1 - CMC-Client and Nonclient Firms -1996 

The first model examines firm characteristics, whether or not there is a 

statistically significant difference between CMC-client and nonclient firms in 1996. The federal 

MEP. through which CMC receives partial funding, has as its mission to "give hands-on 

assistance to small and mediiun sized manufacturers trying to improve their operations through 

the use of appropriate technologies" (United States. 1996). Therefore, the program's original 
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focus was on those SMMEs more likely to adopt new processes and technologies. This targeted 

approach is supported by the fact that one of the four criteria that NIST used to evaluate 

proposals for center funding was the technology resources and technology-delivery mechanisms 

(NIST. 1992). Other tactors NIST employed in evaluating proposals included regional need, 

management, and financial plans. The first hypothesis is that there will be a statistically 

significant difference between firms that became C.VIC clients in 1996 and those who did not. 

ii. Hypothesis 2 - CMC-Client and Nonclient Firms - 1997 

The next phase of the analysis compares characteristics of CMC clients 

with nonclients in 1997. By 1997, NIST provides funding to CMC for the development and 

delivery of services outside of the original mission - technology diffusion. In addition, by 1997 

C.\IC is beginning to feel the effects of reduced .MEP-core funding. For these reasons, the 

hypothesis is that there will not be statistically significant differences in firm characteristics 

between clients and nonclients in 1997. 

ill. Hypothesis 3 - CMC-Client Firms - 1996 and 1997 

The third model tests whether or not there is a difference in firm 

characteristics between CMC clients in 1996 and 1997. For the reasons outlined above, the 

hvpothesis is that there will be a difference between CMC clients in 1996 and 1997 for the 

following reasons; reduced core funding and additional pilot program funding for service 

delivery- outside the core mission. In panicular, it is hypothesized that CMC clients in 199" are 

less likely than 1996 clients to have upgraded machinery and equipment or to have adopted IT-

related technologies. 

iv. Hvpothesis 4 - Nonclient Firms - 1997 and CMC-Client Firms 1996 

The final model examines characteristics between nonclients in 1996 and 

CMC clients in 1997. It is anticipated that CMC-client-firm characteristics changed to be more 
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representative of the population as a whole. The hypothesis tested is that there is no statistically-

significant differences between nonclients in 1996 and clients in 1997. Specifically, 1997 clients 

v\ill not be more likely to have adopted IT-related technologies or invested in machinery and 

equipment than non-CMC clients. 

3. .Analysis 

i. Data 

The analysis is based on Chicago-area-firm data obtained from surveys 

conducted in 1996 and 1997 by the PBS. a unit of the Industrial Technology Institute located in 

.•\nn .\rbor. .Michigan. '' 

The PBS database is built pnmarily of responses to a direct-mail 

solicitation of tradc-association members. This obviously raises issues about how representative 

the dataset is of the population. The dataset may have some nonresponse bias, which could 

occur if tlrms who respond to benchmarking questionnaires differ systematically from those that 

do not. This hypothesis is tested in 1994 by PBS staff.''"' 

.\fter a follow-up with nonrespondents - obtaining survey responses and 

companng results with original respondent results - the PBS found that firms in the 

nonrespondents group were not significantly different than those in the respondent group. 

PBS was launched in 1992. and is a service that allows manufacturers to compare their performance 
with similar plants. In return for providing data (and as an incentive for accurate reporting) each 
participating firm receives a confidential, customized. PBS report companng it w-uh other tlrms on more 
than one hundred industry-relevant measures. 

Dziczek. Luna, and Wiarda. unpublished. In 1994. PBS conducted a small experiment designed to test 
for the presence and e.xtent of self-selection bias among benchmarking participants. The expenment 
consisted of a telephone survey of randomly selected nonrespondents: plants that had been asked to 
participate but had not done so. The response rate on this survey was 77 percent, sufficiently high to 
expose systematic differences between the respondent and nonrespondents groups. 
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Nonrespondents, as a group, were no less interested than respondents in the concept of 

benchmartcing. Indeed, at the conclusion of the interview with the sur\'eyed nonrespondents. 

when given a brief explanation of the benchmarking service, asked to be included in future 

benchmarking activities.'" 

The PBS data was then matched with CMC-client information to 

determine which companies completing the PBS survey went on to become CMC clients (those 

companies that went on to have a substantive engagement with CMC) in the same year. The 

loial firm distnbution by year and client status is displayed in Table II. 

Table 11 
Firm Distribution, by Year and Client Status 

1996 1997 
Nonclients 42 40 
Clients 39 16 

11, Variables 

For the purposes of this analysis, the one hundred plus Performance 

Benchmarking vanables were examined, reduced, and separated into major categories of 

vanables that, based on the literature and information obtained from practitioners in the field. 

•' Respondents and nonrespondents did not differ m size. However, nonrespondents were slightly more 
likely to belong to a firm with over five hundred employees; roughly 12 percent of the nonrespondents 
were owned by a firm employmg over five hundred, compared with just under 3 percent of respondents. 
Nonrespondents also showed somewhat slower growth m sales than respondents i29 percent versus 36 
percent). However, this difference was only weakly sigmficant at just under the 10 percent level. 
Nonrespondents differed significantly from respondents in only one area - they reported a higher 
percentage of shop-tloor employees were members of production work-teams. The ramitlcations of these 
findings are unclear. In fact, if anything, the opposite might have been expected. It is reasonable to 
hv-pothesize that benchmarking participants would have been more attuned to the latest workplace 
practices. Respondents and nonrespondents did not differ on computer use, quality training, or on-time 
performance; nor were nonrespondents any more or less likely to report having sought outside assistance 
since 1991. Thus, it is reasonable to conclude that there is no systematic self-selection bias in investment 
patterns, whether that investment is in computerized equipment, employee skills, or outside consultants. 
These results provide reassurance that the PBS database is not an unrepresentative sampling of smaller 
manufacuu-ers. There is no evidence to support the hypothesis that benchmarking participants might be 
more "progressive" than the typical firm. If anything, there is weak evidence to the contrary. 
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coincide with potential barriers to improved performance.''^ The categories of variables are 

financial, company, teclinology diffusion, and organization (management). 

Financial variables include measures such as real gross profit to 

capital replacement, real gross profit per employee, real \'alue 

added per employee, payroll per employee. 

Company variables include measures such as firm location (city 

versus suburbs), industry, and number of employees. 

Technology Diffusion variables include an index compiled using 

information on whether or not the company uses C.\D or C.Wt. 

uses Statistical Process Control (SPC). or computers to analyze 

quality data. Other variables include whether or not the firm 

purchased or upgraded equipment since 1993. whether the firm 

purchased or upgraded software in the last three years, the 

percentage of units scrapped, the percentage of lots rejected. 

number of keyboards per employee, and the percentage of shop-

labor time doing assembly. 

Orizanization variables include percentage of sales from products 

not made three-years ago. of sales to customers not served three 

years ago. percentage of sales to customers outside the United 

States, percentage of sales engineered-to-order. number of shop 

employees as a percentage of all shop workers in work teams, real 

dollars per employee spent on training and tuition, percentage of 

shop-tloor workers in unions, ratio of shop workers to total 

employees, if the firm was International Organization for 

Standardization (ISO) certified, percentage of workers trained 

usmg quality, and whether or not the firm received outside 

assistance in the last three years. 

D. 1996 Data 

1. Overview 

The initial analysis examines 1996 data to determine whether or not firms that 

became CMC clients had significantly different characteristics than the firms in the database in 

E.xamples of the PBS survey can be found at ww\v.iti.org. pbs. 
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general. Ho\ve\ er. the tlrst presentation is the overall statistics from the database to discuss firm 

characteristics in general. .\11 figures are in 1998 dollars. 

The average company in the sample has 81 employees, with shop employees 

accounting for "0 percent of the total. Sales average S11.6 million annually, while the average, 

'v alue added per employee is S62.522. However, once wages and opportunity cost of capital 

•Acre taken into consideration the gross protit per employee is S28.870 while the average payroll 

per employee is S2S.49S. The average replacement value of machinery is S2.8 million. 

On average. 22 percent of sales come trom products not made three years ago. 

'Ahiie 21 percent of sales come from customers acquired in the last three years. .Almost 10 

percent of sales are to customers outside the United States. Some 13 percent is low-volume 

made-to-order and 5" percent is from repetitive made-to-order. 

Approximately fifteen percent of shop workers are members of teams. .Average 

tuition training spent per employee is S275. Seventeen percent of workers are in unions. 

.Almost 38 percent of employees use a computer. There is an average of one keyboard 

for e\ ery tour employees. Only 6 percent of firms are ISO certified. With regard to technology 

40 percent use C.AD to generate data. 54 percent use C.AD to receive data. 46 percent use SPC. 

55 percent do business electronically. 56 percent have purchased software in the last two years, 

and 51 percent analyze quality data using a computer. Some 19 percent of employees are trained 

in quality methods. 

2. Comparison 

-After providing a general overview of the average company's profile, the ne.xt 

stage is to compare attributes of firms that are CMC clients with those that are not. This is done 
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using two methods. For continuous variables, t-statistics are calculated while for binary 

\anables chi-squared statistics are used. The null hypothesis is that there is no difference 

between CMC clients and nonclients. Variables tested include continuous and binary. 

i. Continuous Variables 

Sales less costs: Sales less purchases (materials, parts, services, 

utilities, temporary employees) and payroll in 1998 dollars. This 

variable was chosen to give a measure of the financial health of the 

tlrm. 

Gross Pro tit: Sales less materials, parts, services, utilities, payroll, 

temporary employees, and depreciation (replacement cost of 

capital times corporate-base rate) in 1998 dollars. This measure 

also provides a measure of the financial health of the firm. By 

incorporating a measure of depreciation this figure provides a more 

accurate picture of the firm's overall health. 

Gross profiLreplacement cost of capital: This measures, again 

another measure of the financial health of the firm, provides a 

proxy tor the opportunity cost of capital. 

Gross profit per emplovee: This measure gives an estimate of labor 

productivity. 

Sales per emplovee: This variable provides an alternative measure 

0 f labor productivity. 

Value added: Sales less purchases in 1998 dollars. This variable 

provides an indication of the size of the company. 

Percentage of sales from products not made three vears before: 

This variable acts as a proxy for the innovative nature of the firm. 

More innovative firms will have a larger percentage of sales ft-om 

new products. 

Percentage of sales to customers not serviced three vears ago: This 

variable provides an indication of whether or not the firm is 

pursing an active growih-strateg\'. The larger the percentage of 

sales to customers not ser\'ed three years ago. the greater the 

probability that the firm is interested in growih. 

Percentage of sales to customers outside the United States: This 

variable provides an indication of whether the firm sees itself as a 

177 



www.manaraa.com

global company and also is an indication of the global 

compeiiii%'eness of the firm and whether or not. 

Total employees: This variable provides an additional measiu-e of 

firm size. 

Real tuition per employee: Tuition per employee in 1998 dollars. 

This variable is used as a pro.xy for management progressiveness. 

Those firms spending more on employee training are more likely 

to be aware of the benefits of a well-trained and educated 

workforce. 

IT index: .\dditive index including whether the company uses 

C.\D to generate data, receives CAD fi-om customers, use SPC. or 

use computers to analyze quality data. This variable is a proxy for 
the technology mtensity of the firm. 

Keyboards per employee: This variable is also a proxy for the 

firm's willingness to adopt new technologies. 

li.  Binary X'ariables 

Use C.\D to generate data? This variable is a measure of a firm's 

willingness to adopt new technologies. 

Receive C.\D from customers? This variable is a measure of a 

firm's willingness to adopt new technologies. 

Located in the citv of Chicago? Whether or not the firm is located 

in an older-urban area. The large concentrations of firms in the 

city may lead to greater word of mouth about how CMC can help 

companies, thereby causing increased participation in the program 

by firms. In addition, as the city of Chicago is one of CMC's 

funders, one would hypothesize that city bureaucrats would 

advertise CMC services to assist Chicago-based firms. 

Do business electronically? This variable is a measure of a tirm's 
willingness to adopt new technologies. 

ISO certified? This variable indicates whether or not the firm has 

made a commitment to quality improvements. 

Received outside assistance since 1991? Indicates whether or not 

the firm is open minded about seeking help from outside the 
organization. 
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Two-digit SIC code. This variable controls for any differences 

across industries. 

Use of SPC? This variable is a measure of a firm's willingness to 

adopt new technologies. 

Purchased or upgraded their machinery in the last three vears? 

This variable indicates the willingness of firms to invest in 

modernizing technologies and processes. 

WTien using Levene's test for equality of variances - a test of the null 

hvpoihesis that both samples come from populations with the same variance - results indicate 

ihat, in almost all cases, the null hypothesis cannot be rejected (Table III). 

After accounting for difference in variances, when examining t-tests for 

oqualiiy of means, the only variables for which the null hypothesis must be rejected are real 

iuiuon per employee and tuition as a percent of sales. In these two cases, nonclients spend 

Significantly more on tuition per employee and as a percentage of sales than clients. 
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Tabic III 
Descriptive Statistics I'or 1996 Continuous Variables 

^ Clidui Siandard 
V'anable Description Status* .Mean Deviation 

Sales less costs 1 2.976.42 
3.044.82 

3.348. 
3.766. IS 

(iP Gross protlts i sales less costs less cost of capital) 1 2.-1S.91 
2."42.64 

3.241.90 
3.621.81 

liPRCC Grass prot'it replacement cost of capital I 
0 

1.57 
1.58 

1.99 
l."S 

(IPH Cjross prot'it per employee 1 27.86 
29.69 

21.05 
28.15 

SPE Sales per employee 1 
0 

31.66 
33.87 

20.17 
27.88 

\'A \ alue added 1 60.844.91 
64.110.00 

23.818.23 
33.064.90 

PR(JD- ' 1 sales from products not made 3 years ago 1 
IJ 

21.99 
22.30 

18.4" 
19.53 

, I NT? ', ^ales to customers not served 3 years ago 1 
0 

17.65 
23.2" 

1-.13 
19.89 

i< i - saies :o customers outside L'.S. last year I 10.5" 
S.54 

15.49 
11.50 

lAlP i'oial employees 
0 

S2.13 
"9.6" 

"0.91 
68.05 

rPt;.RE Fuiiion per employee detlated ^ 1 
0 

149.40 
391.08 

181.59 
641.08 

rPHRS Tuition as percentage ol"sales; 1 
0 

0.12 
0.43 

0.14 
O.S" 

; EL HIND l echnoiogy index - sum 1 
0 

2.03 
1.84 

1.31 
1.30 

KEVPE Keyboards per employee 1 
0 

0.22 
0.2S 

0.22 
0.35 

" 1 client; 0=1996 nonclient 

^Sienit'icant at the 95 percent level 
iSiunit'icant at the 95 persent level 

When testing to determine if there were any statistically significant 

differences in the binary variables measuring tlrm characteristics only the variable measuring 

whether or not the firm upgraded its machinerv- is statistically significant (Table IV). In this 

case, the null hypothesis that client status and upgrading of machinery and equipment are 

independent must be rejected. 
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Table 1\' 
Dcscnpt:\ e Stausiics for 1996 Binary Vanables 

\':inab!e Descnption 
—Clienr— 

Status' Mean 
•Stsndard" 
Deviation 

L AUIN cse L.-\.u data to generate 0 

1 
IJ.41 
0.3S 

O.b 
0.49 

t"AD(3LT Receive C.AD 1) 
1 

0.5" 
0 5 

0.5 
0.51 

City of Chicago 0 
1 

0.12 
0.26 

0.33 
0.44 

l-.rOMMERCI-; Di) businesi electronically 0 
1 

0.62 
0.4" 

0.49 
0.51 

IX > [SO certitled 1) 
1 

'•.14E-02 
5.13E-02 

0.26 
0.22 

: '1 iWSSISl" Outside assistance 0 
1 

0.5" 
0.57 

0.5 
0.5 

VSIC20 0 
I  

••-14E-02 
2.56E-02 

0.26 
0.16 

vs[c:-o 0 
1 

9.52E-02 
0.15 

0.3 
0.3" 

•̂ [1 .V'-" VS[C:-i 35 1) 0.45 
0.51 

0.5 
0.51 

( se iPC I )  

1 
0.41 
0.51 

0.5 
0.51 

i'i;RDHM i.'pgrade machinery ̂  0 
I  

0.4S 
0.6S 

0,51 
0.4" 

• n o n c i i e n t  

• S ign i f i can t  a t  t he  95  pe rcen t  l eve l  

This I'lrst phase of the analysis indicates that there is an apparent 

statistically signitlcant difference, between tirms that became CMC clients and tirms that did 

not, in two charactenstics. One has to do with spending on training and tuition. N'onclients 

appear to spend more per worker than clients. Second, clients appear to have been more likely to 

have invested in machinery and equipment than nonclients. In these cases, the null hypothesis 

(no difference) cannot be accepted. .A.11 other variables show up as not statistically significant. 

The next phase of the research is to develop a logit model that will help to 

predict the odds of a firm being a CMC client. Summarized results are displayed and their 

significance discussed. 
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3. The Logit Model 

i. CMC Clients and Nonclients -1996 

Logit models were constructed using variables to represent each of the 

foLir major categories (fmancial. company, technology diffusion, and organization). The field 

'.\ as narrow ed to make sure the model did not use up a large amount of degrees of freedom. 

Sclcctcd vanables were: tuition per employee, investment in machinery and equipment, located 

m Chicago, the gross profit to replacement cost of capital ratio, percentage of customers not 

scr\ cd throe years betbre. percentage of sales abroad, employment, technology index (an index 

of adoption oi' various IT techniques), and whether or not the firm-received outside assistance. 

First, a model was constructed using only two of the variables that 

prj-. siiowed up as significantly different from zero - investments in machinery and 

jLjiiipnie.nt and rcai tuition per employee. Results from this model can be found in Table V. In 

tins logiL model, both vanables appear to be significantly different from zero. 

Tabic \ 
; 1) 0 ') (,• 11 c n t a n J N 11 n c 11 e n 5 • M o J e 1 

a r i ab  Ic  D  CSC r i p  t i o  n  
! ' ! '  1 !  H  S  Pu i i i un  j - i  J  j i ' s I ' J j  ^ j ' j l  

- i i  1 ,14  1  '  
-1)  
- 0  

K '  3  
!  1 !  

i ;  I 'G  R  D  F,  M  p  g  r a  J  e  mach ine ry  :  3 " o  
-  ' )  

0  

0  b  

C  H 1C  A i~ .  0  Ci ty  o  t"  C  h  1  c  a  g  0  

-  ' )  

0  -10  I  
"  1  1  

G  P  R  C  C  Gross  p ro f i t . r ep l acemen t  cos t  o f  c  ap  i t a l  - 0 .  i  S  5  
- iS  S  

C  f  S  T  3  s a l e s  to  cus tomers  no t  s e rved  i  > e a r s  ago  - ' 1  
-  ' j  

I  S5  
5  

F  C  i :  S  T  s a l e s  t r  cus tomers  . j u t s ide  U S  i a s t  yea r  2 ' }  
-  .S I  

F .  \ 1  P  T  0  t a l  emp loyees  
-H 8  0  2  

T  F.  C  H  I  N  D  Techno logy  index  -  sum 
-0  

0  1  3  

O  L 'T  ASSIST  0  u t s ide  a s s i s t ance  
-0  

02  3  
I  

• l  =  l ' J ' ^ t )  c l i en t ,  u  =19 '*0  nonc l i en t  

^S ign i f i can ia t  t he  95  pe rcen t  l eve l  

tS ign i f i can t  a t  t he  <)5  pe rcen t  l eve l  

^S ign i f i can t  a t  t he  95  pe rcen t  l eve l  
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A second full model was then constructed. Conclusions obtained from 

running this model were slightly different than the results obtained from the t-statistics and chi-

squared-statistics (see Table V). ln%'estment in machinery and equipment remained significant 

at the 95 percent level, while real tuition per employee became statistically significant only at the 

S5 percent level. The remaining independent variables were not statistically different than zero. 

The only really strong statistically significant relationship I find when modeling 1996 data is that 

mvestment was more likely to have occurred in firms that were CMC clients. 

The fmding - CMC clients were more likely to have made recent investments in 

machinery and equipment than nonclients - is interpreted as a measure of client firms above 

average willingness to invest in technology and process improvements. 

iii. CMC Clients and Nonclients - 1997 

.\s stated previously the hypothesis is that there will be no statistically 

significant difference between CMC clients and nonclients in 1997. Examining t-statistics 

(Table Vl) and chi-squared statistics (Table VII). 1 find that the technology index - whether or 

not a company received CAD data, whether or not the firm updated its machinery and 

equipment, and whether or not the firm was located in the city of Chicago - are statistically 

different from zero. CMC clients are less likely to use the combination of ITs that make up the 

mdex. less likely to receive C.AD. less likely to upgrade machinery and equipment, and more 

likely to be located in the city of Chicago. These results are surprising in that these 1997 

statistics are the opposite of the 1996 findings in the area of technology. Nineteen ninety-seven 

clients appear to be less likely than the population to have a propensity to adopt new 

technologies. 
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Table VI 
Dcicripiivi Statistics !'or 119" Continuous Variables 

V ar:able Descriptions 
• CtTOi 

Status* Mean 
standiifU 

Deviation 
•> L i- f t ICS) CObU I 

'} 
:.ib.s.U4 
-t.4M.I6 

-'.^24 b 
5.9 56 0" 

("iP (J ross Pfonts 1 saICS less costs isss cost o f capital» I 
0 3.4'J5.3 3 

3.SS" 65 
4.339.34 

O P R r c  Gross profit repiacement cos: jf capital 
•i 

4.65 
I 48 

13 - 3 
3 12 

iiV'i li ros> protu per etnplovcc r 

0 
H -2 
30.31 

41 
22.•)6 

SPE Saici per employee 
0 

3 3.14 
3 5,: 

4 1 .40 
23 1^6 

"v \ V aiue added r 

0 
•1".6^2.03 
fitj.'bO. I T 

50.303 3« 
29.93S.i5 

P R O D  % sales from products not made 3 sears a-jo I 
') 

:•) 23 
22.56 

3 3 50 
13 *9 

c L s r :• *1 iaiea to customers not served 3 vears auo 1 

0 
22.38 > •» 25 'M 

13 32 
F C L  s  r  '-1 sales to customers outside f S last vear [ 

0 
2.55 
4 45 

4 "" 
6 01 

M  ?  Total cmolovces 1 
.) 

')"* 31 
lo:- 51 

'0 43 
1 12 23 

r  p f ' . K E  ranion per emplovee detljled 
0 

•46 95 
3 25.55! 

495 55 
445 49 

r p u K S  ru:tion as perccntaije ot' sales 
' }  

0 32 
0 29 

0 5 3 
0 46 

r R C H l N D  Technology index • sum'^ I  :.42 
2 3 1 

I 0 3 

:< I: '(• [' H K-'-.boardi per empiovcc 
• )  

0.1 -
0 29 

1) 24 
0 30 

: : n ') 'hop.! a b or time do in:: assemble 
•) 

; 4 3: 
2 4  ' 0  

23 4 1 
30 13 

cm.') ';') '> b n 0 n c 11 e n t 
' S li".. :';c ,in a: :r.e perccn: lev;:! 

1 i - '• . 
D - > c r' 0 : 

f 

•. c S t a : 1 s' • c s :'o r i 0 " Binary a r: a b i e  s  

^ a r: d b ; c 
C 1 

n c > j r i p t : u n  S t a  
ic ;; ; 
tu s * M a n D 

. a • 1 u I vi 
e V i a t: 0 n 

V \ u . > 1. > c ^ .A L> «.i a I a 10 generate •J ^ ') 
0 2 9 

J  ^ 1 
0 4-

r' A D O •: T R e c e : \ e C A D ^ () ') b4 
') 3 1 

0 4 9 
>") 4 S 

C H IC G 0 C 1:> 0 r" C h It:a g 0  :  I) 0 OS 
0 3 S 

) 2 ~ 
M 5 

E C 0 \! M E R C E  D o  b u s i n e s s  e l e c t r o n i c a l l y  I) 0 4 3 
n 4 4 

1) :u 
0 .5 I 

I S O  I S O  c  c  r t i  r ' l c d  ' )  ') 1 0 
•) 0 0 

0 3 '/ 
0 0 t) 

O  J  •  T  A  S  S  I S  T  0  a  t s  j U  e  a s s i s t a n c e  1 )  0 oO 
0 (1 2 

0 5 0 
0 5 I 

S IC : i) V  S I C  2  0  • }  

I 
') I 0 
•) 0 b 

0 3 0 
0 2 5 

S i C  3  0  V  S I C  3  0  0  0 1 3 
0 I 3 0 3 4 

S IC } -I 3 5  V  S I C  3 - t  3  5  • )  ' i  4 3 
•) 3 3 

0 5 0 
5 0 

S  p r  i; se S PC 0 5 3 
4 4 

0 5; 
' }  5  1  

L- P (J R D E  \ t  U p g r a d e  m a c h i n e r y ^  0  0 6 " 
0 2 5 

4S 
4 5 

• ;  =  1 c l i e n t .  0 = 1 4  4  f t  n o n c l i t f n t  
" S g n 11'lc an I  a: the 5 D e rc e n t level 
; S i g n i f i c a n t  a t  t h e  5  p e r c e n t  l e v e l  
i S i g n i t ' i c a n t  a t  t h e  O i  p e r c e n t  l e v e l  
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I then construct several logit models to examine the independent variables 

in more detail (Table V'lII). The first model contains two independent variables - tuition per 

cmplo\ee and whether or not the firm upgraded its machinery. In this model, upgrading 

machiner> is significant at the 90 percent level. The sign on the coefficient is consistent with the 

pnmar\- chi-squared analysis. CMC clients are less likely than nonclients to upgrade machinery'. 

.•\5 noted earlier, this is opposite of the findings obtained when examining 1996 data. When 

Adding other variables to the model, location is the only variable that is significant at the 95 

percent level. CMC clients were more likely to be located in the city of Chicago than nonclients. 

.-\i the '•)') percent significance level employment is significant. CMC clients appear to somewhat 

larger than nonclients. Funher bivariate analysis of the employment variable and the location 

•• anable tlnd only the location variable to be statistically significant. Results from these bivariate 

Anai\ .scb are in Tabic \T1I - Model 3 and .Model 4. 

Fab i t ;  \  I I I  

i 90~  C l i en t  and  Nonc l i en t*  

anable Description = 1 
.Models 

1 I uition per emplovee aetiatea o.ouus 
-0.3630 

o.uuiy 
-0.3610 

LPGRDE.M l- pgrade machinery -1 4670 
-0.0"30 

-1.0000 
-0.-6-0 

CHIC.\GO Cit\- of Chicago 11.2410 t 
-0.0410 

GPRCC Gross profit replacement cost of capital -2.6390 
-0.1925 

CUST3 'u sales to customers not serv ed 3 years ago 0.0 ro 
-0.-430 

FCUST '; sales to customers outside L'.S. last year 0.2120 
-0.51-0 

E.VIP Total employees 0.0420 -0.0050 
-0.0760 -0.2010 

TECHIND Technology index - sum -3.4940 
-0.1000 

OLT.ASSIST Outside assistance 0.2720 
-0.9070 

*1 = 1997 client; 0=1997 nonclient 

tSignificant at the 90 percent level 

^Significant at the 95 percent level 

§Significant at the 95 percent level 
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In conclusion, with the exception of location, CMC clients and nonclients 

appear to have similar characteristics in 1997. CMC clients are more likely to be located in the 

cii\ of Chicago. There is some evidence at around the 90 percent level of significance that 

CMC clients are less likely to have invested in machineiA' and equipment and less likely to have 

adopted the ITs that make up the technology index. 

iii. CMC Clients - 1996 and 1997 

A similar series of analyses and modeling was then conducted for CMC 

clients over the two lime periods. In this case the dependent variable was "1" for 1996 and 

••')"for 199". Similar variables were tested as in the previous models. 

Tjoii; 
Desc r jp i r .  c  S ta t i s t i c s  t o r  199 ' )  and  199"  C l i en t  Con t inuous  Var i ab l e s  

' .  j r ub i i . '  Dc ic r iD t ion  
•Tiicnr 

Sta tus '  Mean  
stmnani" 
Devia t ion  

- iL l  i a i e s  .C5S  cos t s  1  
11  

o  
:.:5s,i)-v 

.> .34S  
-.924 

l i ?  '  j n i s s  p ro t iEs  i s j i e s  l e s s  cos t s  l e s s  cos :  o f  cap i t a l  i  
: t  

;.-is.9i 
2.122.5 1 

3.241 90  
3.SS- 65  

GP.RCC Gross  c ro f i t  r ep l acemen t  cos t  o t ' c  ap i t a l  
1 ;  

1  5 "  
4 .65  

I  99 
13.33 

GPE Gross  p ro f i t  pe r  employee  1  
1)  

2" S6 
.•1,-2 

21.65 
41 . " i  

SPE Sa le s  pe r  employee  1  
1)  

3 1  66 
33 14  

20 r  
41 .40  

VA Va lue  a J Jed  I  

1)  
6 ( ) .S44 .91  
S - .5"2 .0S  

23 .S  18 .23  
50 .30S .3S  

PR0D3 sa l e s  t rom p roduc t s  no t  mads  3  yea r s  ago  1 
' )  

2! 99 
29 23 

1S .4 -
33  50  

CL 'STJ  sa l e s  t o  cus tomers  no t  s e rved  3  yea r s  ago  i  
0  

1 - .65  
22 .SS  

[ -13  
25  91  

FCUST "o  sa l e s  t o  cus tomers  ou t s ide  L '  . S  l a s t  yea r+  1  
0  

!0 .5 -
2 .55  

15 .49  
4 "" 

EMP To ta l  employees  I  

0  
32 .13  
6" .31  

-0 ,91  
"0 .43  

TPERE Tu i t i on  pe r  employee  de t l a t ed  I  
(1 

149  40  
346 .95  

iS l . 59  
495 .55  

TPERS Tu i t i on  a s  pe rcen tage  o f  s a l e s  1  
0  

' ) . 12  
0 .32  

0 .14  
0 53 

TECHIND Techno logy  inde .x  !  
0  

2 .03  
1 ,42  

1 .31  
l .OS  

KEVPE Keyboa rds  pe r  employee  1  
0  

0 22 
0 .17  

0 .22  
0 .24  

*  1  =  1996  c l i en t ;  0=  1997  c l i en t  

tS ign i f i can t  a t  t he  99  pe rcen t  l eve l  
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Table I X  and Table X indicate that the t-statistic tor percentage of sales to 

customers outside the United States was significant at the 99 percent level while whether or not 

firms upgraded machmer\' was significant at the 95 percent level. CMC clients in 1996 were 

more likely to have mvested in machinery' and equipment and had a higher percentage of sales 

outside the United States than their 1997 counterparts. 

Table X 
Descriptive Statistics for 1996 and 1997 Client Binary Variables 

V anable Description 
Client 
Status* Mean 

itanaara 
Devianon 

i AD IN L se L.-\L) data to generate IJ 
I 

u.iyiju 
0.3S00 

U.4 ;iju 
0.4900 

TADOIT Receive C.\D 0 
! 

0.3100 
0.5000 

0.4S00 
0.5 100 

('H iC'ACiO ("ity of Chicago = 1 0 
1 

0.3 800 
0.2600 

0 5000 
0.4400 

^COMMERCE Do business electronically 0 
I  

0.4400 
0.4"00 

0.5100 
0.5 100 

ISO ISO certitled 0 
i 

0.0000 
5.I3E-02 

0.0000 
0.2200 

I'lr FASSIST Outside assistance 0 
1 

0.6200 
0.5 "00 

0.5100 
0.5000 

sic;o VSIC20 0 (3.25E-02 
2.56E-02 

0.2500 
0.1600 

SIC.-O \-S[C30 1)  

I  

i).1300 
0.1500 

0.3400 
0.3 "00 

SlC:-4 35 SIC34 3 5 l )  

1 
0.3~50 
0.5 12S 

0.5000 
0,5064 

SPC L se SPC 1) 
1 

0.4400 
0.5100 

0.5100 
0.5 100 

L PGRDEM Upgrade machinery+ 0 
1 

0.2500 
0.6S00 

0.4500 
0.4~00 

"i -1990 client: ' j-199? cliani 
•^Significant at the 99 percent level 

Results from the logit analysis are presented in Table XI. In the reduced 

model (Table .X. .Model I) whether or not a firm invested in machinery and equipment is 

significant at the 95 percent level while expenditure on training and tuition is significant at the 90 

percent level. CMC clients in 1996 are more likely to have invested in machinery and equipment 

while 1997 clients are more likely to have spent more on training and tuition than 1996 clients. 
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Table XI 
1996 and 1997 Client' 

Model 
1 1 

TFERS 1 umon as percentage ot sales 

! 'PGRDEM Upgrade machiner%-

CFllCAGO Cit;.'of Chicago ^ 1 

rCL'ST ' •) iales to customers outside U.S. last year 

EMP Total employees 

-IJ.UUi 
-0.071 

-U.UUJ -U.UUi 
-0.393 -0.073 

fECHIND Technolotiv inde.x 

I."l4 t -2.091 2,025 S 
-0.049 -0.467 -O.O" 

-3.436 -O.S80 
-0.0~7 -0.302 

0.538 
-0.108 

-0.244 -0.005 
-0.096 -0.484 

2.296 
-0.104 

• 1 = 1996 client; 0=1997 client 

^Signirlcant at the 90 percent level 

rSigniilcant at the 95 percent level 
;Significant at the 90 percent level 

In the full model (Table XI. Model 2), emplovment and location are 

iicaificani di the '•)0 percent level. 1996 clients are more likely to be located in Chicago than 

olicnts. In addition. CMC clients in 1996 are likely to be smaller than clients in 1997. In 

'.his model, upgrading machiner>' is no longer statistically different than zero. 

In order to investigate these findings further, additional models were 

constructed. .A. bivariate model was constructed with employment as the only independent 

variable. Results trom this model indicated that the null hypothesis in this case cannot be 

rejected. There was no difference in 1997 between clients and nonclients in terms of 

employment. Similar bivariate models were constructed and similar results obtained for 

percentage of sales abroad, location, and technology-index variables. However, when models 

were constructed for tuition per employee and upgrading machinery and equipment a significant 

difference was obtained. Nineteen ninety-si.x CMC clients were likely to have spent less on 

training per employee and more likely to have upgraded machinery than clients were in 1997. .A. 

final model was constructed using upgrade in machinery and equipment, training per employee. 
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employment, and location. The technology index was e.xcluded as it was highly correlated with 

emplovTnent (-0.S). This was also the case with percent of sales abroad (-0.8). Results from this 

model, displayed in Table XI as Model 3 indicated that investment in machinery and equipment, 

and training per employee are significant at the 10 percent level. 

In sum. the results pomt in the direction that CMC clients in 1996 were more likely to 

ha\ e m\ ested in machinery and equipment than those clients doing business with C.VIC for the 

tlrst time in 199^. In addition. CMC clients in 1996 spent less on real tuition per employee than 

clicnts in !99"'. The result of significance obtained for the investment variable is as 

hypothesized. It demonstrates a shift in client profile away from companies that were more 

hkciy to ha\ e invested in machinery and equipment and toward companies that were more likely 

:o be representative of the population as a whole. 

iv. Nonclients 1996 and CMC Clients 1997 

This combination of program participation was constructed to test the 

hypothesis that 199" C.MC clients were representative of the population not only in 1997. but 

also in 1996. Examination of the-t-statistics and chi-squared statistics (Table XII and Table 

.XIII) indicated that this was true with the exception of percentage of sales to customers outside 

the United States and located in the city of Chicago. CMC clients in 1997 were less likely than 

1996 nonclients to have sales abroad. 
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Tab ic  XI I  
Descnp t ive  S ta t i s t i c s  fo r  1996  Nonc l i en t  and  1997  C l i en t  Con t inuous  Vanab le s  

L i i en t  i t anda ra  
\ ' anab le  Descnpnon  S ta tus  Mean  Dev ia t ion  

:5a l e s  l e s s  cos t s  1 i./OO. IS 

0  2 .25S .04  3 ,92467  

CP  Gross  p ro f i t s  ( s a l e s  l e s s  cos t s  l e s s  cos t  o f  cap i t a l )  1  2 .7 -12 .64  3 .621 .81  
0  2 .122 .51  3 .S87 .65  

GPRCC Gross  p ro t i t  r ep l acemen t  cos t  o f  cap i t a l  1  I  5S  1 .78  
0  4  65  13-33  

GPE Gross  p ro t i t  pe r  employee  I  2969  28 .15  
i j  31 .72  41 . -1  

SPE  Sa le s  pe r  employee  1  33S"  2 -SS  
0  33 .14  41 -40  

\A  Value  added  ;  64 .110 .00  33 .064 .90  
0  67 ,672 .08  50 .308 .38  

PRODJ  • '  1  s a l e s  f rom p roduc t s  no t  made  3  yea r s  ago  1 22 .43  19 -27  • '  1  s a l e s  f rom p roduc t s  no t  made  3  yea r s  ago  
0  29-23  33 .50  

CLST3  "o  sa l e s  t o  cus tomers  no t  s e rved  3  yea r s  ago  1 22 .91  19 ,79  "o  sa l e s  t o  cus tomers  no t  s e rved  3  yea r s  ago  
0  22 .88  25 .91  

FCLST 'o sa l e s  t o  cus tomers  ou t s ide  U.S. l a s t  yea r  I  8 . 33  11 .44  
0  2 .55  4,-7 

EMP Tota l  employees  1 "8 .40  6 - . -5  To ta l  employees  
0  6 ' : ' . 3 I  - 043  

rPKRE Tui t ion  pe r  employee  I  3  "9 ,90  035 .03  
1)  346 .95  495  55  

ITERS Tu i t i on  a s  pe rcen t  o f  sa l e s  1 0 .42  0 .86  
0  0 .32  0 .53  

'ECHIND Techno logy  index  1  !  S"  1  30  
0  142  i  08  

K.EYPE Keyboa rds  pe r  employee  ;  0 .2"  0 .35  Keyboa rds  pe r  employee  
0 or 0  24  

•1  =  1 none l i en t ;  0=  1  c l i en t  

"S ign i f i can :  a t  t he  99  pe rcen t  l eve l  

A logit model was then constructed to measure any signitlcant differences 

in characteristics between nonclients in 1996 and clients in 1997 (Table XIV). It should be noted 

that location appeared as significant at the 10 percent level. Nineteen ninety-six nonclients were 

less likely than 1997 clients to be located in Chicago. However, no variable was significant at 

the 95 percent level allowing for the general acceptance of hypothesis that there is no significant 

difference beuveen the two groups - clients in 1997 were representative of the population of 

nonclient firms in 1996. 
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T a b l e  X  H i  

Descnp t iNC S ta i i s t i c s  t o r  ! 996  Nonc l i en t and  199"  C l i en t  B ina ry  Var i ab l e s  

\  a r i ab l e  D  e sc r ip i ion  

C  l i en t  

S  t a tu s*  M ean  

S t anda rd  

D  ev  l a t i on  

c ;  A  D  1N L  s e  C  A D  Ja t a  to  gene ra t e  0  

I  

0 . 41  

0 .2"  

0 .50  

0 .46  

C  A DOLT Rece ive  CAD 0  

1 

0 . 5"  

0 .3  6  

0 .50  

0 .50  

CH ICAGO Ci ty  o f  Ch icago t  0  0 .12  

0 .3  5  

0 .3  3  

0 .49  

E  C  0  M M E R  C  E  Do  bus ines s  e l ec t ron ica l ly  0  0 .62  

0 .4  1  

0 . 49  

0 .5  1  

ISO ISO ce r t i t ' i ed  0  

1  

" , l - iE -02  

0 .00  

0 .26  

0 .00  

O i ;  FA SSIST  0u t s i J e  a s s i s t ance  0  

I 

0 . 5 "  

0 ,5"  

0 .50  

0 .5  I  

S ICZ ' J  SIC ;o 0  "  ;4E-02  

5  SSE-02  

t J . 26  

0 .24  

S I C  3  0  SIC :-o 0  9 .52E-02  

0 . !  2  

0 .30  

0 .3  3  

S l C } - i  • :  S IC  o r  3  5  0  0 .4524  

O. - i l  1 s 
0 .5  0  3  S  

0 .50"3  

SPC Use  SPC 0  

i  

0 . 4  1 

0 . 4 -

0 .50  

0 .51  

U P G R D E M  Upgrade  mach ine ry  0  0 .4  8  

0 .29  

0 .51  

0 .4"  

' 1=19  96  nonc l i en t ;  0=199"  c l i en t  

• " "S ign i f i can t  a t  t he  99  pe rcen t  l eve l  
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Table XIV 
1996 Nonclient and 1997 Client* 

Model 
1 2 

TPERE 1 uition per employee u.uui -u.uui 
-0.962 -0.497 

UPGRDEM Upsrade machinery 0.261 -0.424 
-0.728 -0.707 

CHICAGO CiD,-of Chicago -2.300 
-0.067 

FCUST sales to customers outside U.S. last vear 0.155 
-0.308 

EMP Total emplovees -0.009 
-0.245 

lECHIND Technolosv index 0.705 
-0.146 

" 1 ^1996 nonclients; 0=1997 chents 

F,. Synopsis 

The data suppons the onginal hypothesis that 1996 CMC clients are significantly 

JitTcrcnt m terms of technology investment than 1996 nonclients. using the upgrading of a 

machinery and equipment as one measure of propensity to adopt new technologies. CMC clients 

in 1996 are more likely to have made recent investments in machiner>' and equipment than 

nonclients. While this seems to be consistent with the original mission of the MEP program - to 

assist tlrms in adopting new technologies andor in modernizing - one would have anticipated 

that other vanables, such as adoption of electronic commerce and the technology index would be 

statistically significant. This is not the case. 

When one reaches 1997, the results indicate that the profile of CMC clients changes, with 

regard to propensity to adopt technology, to be more like the general population. The only major 

statistically significant difference between these two groups is that the 1997 CMC clients are 

more likely to be located in the city of Chicago than nonclients. With the exception of some 
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leniative resulis with regard to their location, additional modeling results mdicate that CMC 

clients in 199" are not statistically different than non-CMC clients in either 1996 or 1997. 

In sum. the MEP program, as carried out by CMC. moved away from a propensitv- to 

lu\ e clients that are more likely to be technology innovative to firms that, if anything, have a 

less than a\ erage propensity to invest in technology. In the following chapter the logit analysis 

was supplemented by examining in more detail the C.MC-client base using several case studies. 

These case studies are used to illuminate the conclusion reached in this chapter - there is a 

ditTerence between clients in 1996 and 1997 in their technical sophistication and willingness to 

modcmi/c through technology. 
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VIII. CMC-CLIENT CASE STUDIES 

A. Introduction 

Case studies of six CMC-client finns are presented in this chapter; the first tlrree 

case studies are of tTrms that became clients prior to 1997; the second three case studies 

arc of firms that became clients after 1996." These case smdies provide a qualitative 

analysis that illuminates the quantitative analysis provided in the previous chapter. The 

evidence from these case studies supports findings of the previously discussed statistical 

:i>poiheses - firms that became CMC clients prior to 1997 tend to have ditTerent 

charactcnstics compared with those that became clients in 1997 or later. They also 

dcmonsiraic that all six interventions are considered successful using NISTMEP 

c\aiuation catena, although only three involved increased technology adoption by the 

ilmi. 

B. Pre-1997 Case Study 1 - Company •\ 

1. Company Profile 

Company .A. operated in the metal-fabricating industr>' (SIC 34) producing 

metal products. Established in 1908. this third-generation, family-owned. Chicago-based 

company has had its current leadership since 1984. .\rmual sales were around SIO 

million, having increased by 500 percent since 1992. In tandem, the company's 

worktbrce increased steadily smce 1985 reaching forty-tive employees in 1992. This 

increased to sixty-five in 1999. The firm is nonunion. 

Case studies were selected randomly from those CMC clients who had comprehensive client tiles within 
CMC at the time of this study. 
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2. CMC Involvement 

A company assessment was made in 1992 by the CMTC. Company A, 

usmg CMC. the successor of CMTC. as a resource, undertook most of the 

recommendations made by the assessment team. Company .A was one of CMC's first 

customers, and bccame a client in 1994. 

3. Technology and Process Improvement 

The assessment team found the plant to be fairly well laid out. providing a 

circular worktlow for principal products. .A.t the time of the assessment, the bulk of the 

company's production equipment dated from 1930 to 1950. The company maintained and 

built its own tooling and some product equipment. However, the maintenance group was 

poorly equipped with very old. inadequate machine tools. The assessment team 

rccommendcd either upgrading or replacing most of the company's existing machinery 

and equipment. 

After receipt of the assessment repon. the company's president embarked 

upon an investment strategy to upgrade and modernize most of his firm's equipment. By 

1996 the president added production capacity, purchased a new CNC-bending machine 

and purchased new machinery to increase product line. He also implemented a 

computerized-job-tracking system; purchased new computer programs; upgraded two 

machines; added computers to the shop tloor. introduced a purchasing system, new phone 

system, and a United Parcel Services (UPS) shipping system; and purchased a new crane. 

4. Human Resources 

The assessment team found high-employee morale at Company A. The 

employees inter\iewed by the team were interested in providing good ser\ice to the 
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customers and accepted responsibility for the company's performance. In other words. 

the\' considered themselves to be members of a team. On the whole, the team considered 

:he company to have an exceptionally good system for HR. One outcome of the 

assessment was the identification of training opportunities. These recommendations 

included basic-manutacturing-skills training. English as a Second Language (ESL), 

quality-systems (QS) training, and HR-systems training. 

From 1992 to 1996 the company spent considerable resources on 

•Aorkforcc development and training. The long-term objectives included increased 

communication between management and employees, between coworkers, improved 

worker abiUt\ to cope with and resolve work-related problems, and implementation of 

scif-dircctcd work teams. Other HR initiatives included the facilitation of company 

changes m technology and organization, development of a learning organization that 

promoted a worksheet-learning culture, and clear communication to employees about the 

company's new emphasis on learning. Implementation of these development and training 

initiatives involved hiring CMC to conduct back-to-leaming workshops, one-to-one 

advising with employees, on-site ESL classes for Polish- and Spanish-speaking 

employees, and development of individual-learning plans. The president also established 

an in-house training facility to demonstrate his strong support for these etTons. 

5. Quality 

The assessment team concluded that, without having formal QS. the 

company produced a quality product that satisfied customers. The assessment team 

report noted that the company's customers were likely to insist on a formal system in the 

future and recommended that before customers began demanding it. the company 
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implement a tbrmal QS. CMC worked with the company to achieve this. At the time of 

writing, company had not applied for ISO/QS certification. 

6. .New Products 

The company had and continued to have the ability to quote and deliver 

spccial orders rapidly, leading new customers to become regular customers. The 

assessment team concluded that, "while the actual market size for the company's 

products uas unclear, the company could compete cost effectively with firms that 

produced similar products in-house for use in its final product...this large, hidden market 

could be sen. ed by JIT delivery to companies in the .Midwest." This is what the company 

dccidcd to do. Now it sells CNC products in new markets, not only in the Midwest, but 

also throughout the countrv". 

7. Impact of CMC Involvement 

Company .A. was an exemplarv' CMC case study, demonstrating the 

succcss of a holistic approach when working with a company that has a tar-sighted 

owner. The company's president was receptive to ideas that would help grow his 

company through technology, workforce development, and new product lines. The 

president claimed that working with CMC led him to increase sales by S8 million, as well 

as growing his employment by 45 percent. 

8. .Analysis of CMC Activities 

Company .A. is a high performing organization, with management that is 

open to new ideas and sensitive to workers' needs. Based on CMC's recommendations. 

management allocated funding for upgrading and replacement of the companv's 

machinery and equipment. Management also followed up on CMC's recommendation of 
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expanding their product line. Increased productivity occurred as a result of their 

in\ estment in technology. This company can be considered a successfiil intervention not 

only using NTST MEP evaluation criteria but also in relation to the original MEP mission 

ot'increasing technology adoption in SMMEs. 

C. Pre-1997 Case Study 2 - Company P 

1. Company Profile 

Established in 1951. Company P produces metal stamping and builds 

subassemblies that use the stamping (SIC 34). With over S35 million in annual sales and 

25(1 employees, this union shop. Chicago operation is land locked thereby prohibiting 

expansion at this location. The company has two other facilities, one in the greater-

Chicago area and one in the southwestern United States. Company P is one of over one 

iiundred mcial-stamping companies within the Chicago region and is growing at an 

annual rate of 15 percent over the last five years. The company's customers are OEMs in 

"he automotn c and consumer-electronics sector located throughout the United States and 

in Mexico. 

The company is currently under the management of the second generation. 

The hands-on management is involved in every aspect of the business. It is a technology-

based company with growth dependent upon being able to design the tooling, control the 

processes, and manage the complex, progressive-die-manufacturing processes. 

The company operates in a highly competitive industry. .Most customers 

are large, sophisticated companies that make purchases based on quality, deliver}-, and 

price. Metal stamping is an industry where tooling costs can be high (550 thousand to 

S300 thousand) for a single part. Customers typically pay for and own the tooling, with 
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the metal-stamping companies maintaining, repairing and, if necessary, replacing the 

tooling for the life of the contract. Order quantities are typically high (hundreds of 

thousands or millions) and the same part may be produced over a several year period. As 

the tooling belongs to the customer, the penalty for poor quality, delivery, or price is the 

removal of the tooling by the customer and the order given to a competitor. 

Starting in the early 1990s, Company P's customers have become more 

demanding and began requiring either ISO or QS certification. One spin-off of these 

customer demands is that currently almost all communications with the customers are 

electronic including engineering, sales, and shipping data. Following national trends, the 

company's customers want to rationalize its supply chain by using fewer vendors and. as 

a result, have higher expectations of Company P. These include subassembly, packaging 

for the OE.\I internal convenience, and shipping precise qualities for deliver\' at precise 

times. 

2. CMC Involvement 

Company P interacted with CMC in a variety of ways over the last si.x 

years. The company commissioned an assessment in 1996. .\reas identified by the 

assessment included better control of inventor^' and materials flow; documentation of QS; 

Management Information System (MIS); marketing; hazardous waste minimization and 

disposal; and manufacturing technology and process improvement. In the years 

following the assessment a variety of improvements were, and continue to be. made. 

3. Technology and Process Improvement 

CMC's review of the Company P's MIS suggests directions that the 

company should take. Based on these recommendations. Company P is currently 
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operating an almost totally paperless operation. Most communication with customers is 

done using the Internet, while all intemal systems are computerized. 

CMC helped facilitate the adoption of sensor technologies used in the 

company's progressive die operations. Such sensors can avoid press crashes, which often 

lead to extensive die and press damage. Company P installed many of these types of 

sensors, leading to improved productivity and quality. In addition to direct cost savings 

as a result of fewer crashes, savings resulted from the reduction in production down time 

that occurs while a die is being repaired. 

4. Human Resources 

.\t the time of the assessment, the team's consensus was that the company 

had vcr\ good training in general skills (ESL and shop math), as well as SPC. The 

company used many sources for its training including: the TM.A. program for tool and die 

makers and tor machinists, in-house training for setup men and operators on die sensing, 

and external courses on a vanety of manufacturing-related subject. In addition, the 

company used a cross-departmental team approach to problem solving. CMC did not 

make any recommendations in the area of HR. other than to encourage the president to 

"keep up the good work." 

5. Quality 

Shonly after the assessment, CMC helped Company P to evaluate its 

onginal QS and develop an approach to become ISO and QS certified. Company P is 

now ISO and QS certified and successfijlly completed its first recertification. These 

certifications allow Company P to retain existing customers and to more effectively 

compete for new national and international customers. 
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6. City Services 

At the time of the assessment, the president expressed some dissatisfaction 

with the plant's Chicago location. The company had considered moving this 

headquarters facility to a suburban location. Working with the city of Chicago, CMC 

was able to help the company solve some local problems including having abandoned 

cars near the plant towed and making much needed street repairs. Ln part because of the 

city's actions, the company remained in Chicago. 

7. Impact of CMC Invotvement 

Since working with CMC. Company P added appro.ximately one hundred 

employees and almost doubled its sales. Clearly, primary credit w-ent to able, aggressive 

management working with inputs and suggestions from CMC, along with other external 

resources. The company, which was technologically based, used more advanced 

technology to further improve its competitive position. 

8. .Analysis of CMC .Activities 

Company P operates in a highly competitive industr\'. With CMC's 

assistance, the company rises to this challenge through upgrading their communications 

technology, internally and externally. They also invest in CMC-recommended sensor 

technologies that save time and money. Management invests in technology and its 

workers - the result is a technology-sophisticated company with technology-sophisticated 

workers. The company is a success story both in terms of meeting NIST 'MEP evaluation 

criteria and in terms of meeting the initial mission of MEP. 
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D. Pre-1997 Case Study 3 - Company T 

1. Company Profile 

Company T (SIC 33) was founded in 1984. with very limited funding, 

based on an idea for a plastic communication product. This company, operated out of a 

fi\ e thousand square feet suburban facility and had grown to a S5 million business with 

approximately one hundred employees. The company's president was the founder and 

the person with the original concept. 

The principal (and original) product is a high-volume, competitively 

priced electronic component with small parts including some that are gold plated. The 

company's approach is to purchase pans, both domestically and imemationally. for 

assembly. The company also operates an assembly facility in China, thereby allowing it 

to avoid paying royalties tor tlnal products sold outside of the L'nited States. .-Mthough 

ihe dominant player in the market, the company does have one competitor. However, its 

product, though slightly more e.xpensive. is superior in terms of quality 

2. C.MC InvoKement 

The president contacted CMC for assistance in 1996. The president was 

seeking independent advice and recommendations to help him aggressively grow the 

business. .A, CMC team conducted an assessment of the company's operations in mid-

1996. Recommendations made by the team included broadening the product line, 

manufacturing improvements, and organizational improvements. Largely because of 

overwhelming organizational change caused by the company's rapid growth, 

recommendations regarding organizational improvements have not been implemented. 
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3. Tecfanology and Process Improvement 

The team found that the manufacturing operation was inefficient, and 

comprised of nonvalue-added activities such as external materials handling and in-

process storage. The team estimated that approximately 30 percent of all efforts devoted 

to manufacturing would be required in an optimum plant. The major discover^' by the 

team was that the company was assembling the product, then checking for quality. While 

there was 100 percent quality going out the door, around 35 percent of the product was 

found to be defective during testing and had to be sent back to be reworked. 

To address these problems the team had three recommendations. First, so 

there w ould be limited rework, it recommended 100 percent quality control be built into 

the assembly process. Second, so that handling and storage along with supervision were 

rcduccd. it suggested the introduction of cellular manufacturing.'" As a means of 

minimizing manual labor while improving quality, the team also recommended 

automation be introduced to replace many of the simple assembly activities. 

The company worked with CMC to develop the most cost-effective, 

cellular-manufacturing system based on plarmed volumes. CMC also helped develop an 

overall-automation plan including investment, savings, and retum-on-investment 

estimates. Production within the facilities doubled and further improvement was 

possible. The company added another twenty-live hundred square feet for a pnntmg 

operation 

" Cellular manufacmnng is when all parts of the operation are conducted within a "cell" to reduce 
inefficiencies. 
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4. Human Resources 

The assessment revealed that workforce training would be required if the 

compan\ w as to move toward improved quality and automation. In order to understand 

product requirements and equipment, the team suggested that workers be cross-trained. 

Communication with management also needed improvement. CMC identified a variety 

of related bamers and challenges within the company. First, factory workers were 

managed in an autocratic way, the president was not what the team considered a 

progressi\e manager. In addition, the challenges of multiple languages spoken by 

employees were made more complex by a lack of clear communication the organization. 

Based on cross training and new hires, the management and administrative staff (one-

third of total employees) evolved into a reasonably effective management team. 

Shop workers are relatively unskilled, receive no training, and are paid 

hourly wages with no benefits worker. They suffer from low morale, primarily because 

of the inditTerence shown by the employer. CMC recommends that the company develop 

an HR plan to help facilitate company growth. One component of the plan is to address 

the issue of low shop-worker moral. However, the recommendation is not implemented. -

5. Quality 

The company's primary product, sold to the communications industry, is a 

moving product that must have high reliability and service life. .-Ks the product is 100 

percent inspected, the company claimed that it is very quality conscious. .\ny product 

that did not pass the quality test was rejected. The company had a Quality Control (QC) 

manager who controlled systems and testing. Customers insisted on good products, but 

did not require ISO certification. 
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In spite of the fact that Company T produced a high-quality product, the 

CMC team recommended quality improvements as a top priority. As QC was done 

manually, the quality approach used by the company was ver\' costly. The team 

estimated this labor-intensive, quality effort, conducted at the end of the assembly 

process, and was responsible for 25 percent of total manufacturing costs. The company 

acted upon this recommendation and automated part - up front in the assembly stage - of 

the quality process. This automation significantly reduced the cost of detecting flawed 

products. 

6. .Marketing and Product Diversification 

The president is \ ery aggressive and interested in growth through product 

differentiation and the addition of new product lines. The original product continues to 

represent over 50 percent of total sales. Based on CMC recommendations the company 

contmues to develop that market with variations on the same theme. 

The team suggested that the company should consider product 

diversification as a strategy for growih. The president, acting upon this recommendation, 

introduced new complementar>' products and began acting as a distributor for companies 

making noncompetitive products. CMC also conducted a market research study and 

identified a possible a new addition to the company's product line. This recommendation 

was adopted and is verv' successful. 

7. Impact of CMC Invoivement 

Based on CMC's advice and marketing research, the company increased 

growth primarily by adding new product lines and introducing manufacturing-process 
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improvements and technoiogies. Since 1996, sales grew by 300 percent. No action was 

taken by the president to address the HR issues. 

8. Analysis of C.VIC Activities 

CMC made a number of technology and HR recommendations to 

Company T. Company management was ver\' receptive to the technology-related 

recommendations - investing in automation technology that allowed production to 

double, la terras of manufacturing process, company owners responded positively to 

CMC's recommendations for cellular manufacturing and increased QC processes. With 

increased production capacity arising from these changes, management was able to act on 

yet another of CMC's recommendations - product diversification. However, company 

ovvners were not receptive to CMC ideas for improving worker morale. \o HR issues 

ere addressed b\' the company as a result of the assessment. 

Company T is successflil when measured agamst MEP evaluation criteria 

and .MEP's mission. While not part of the .MEP mission it should be pointed out that, in 

contrast to the previous two case studies, this company has not introduced any initiatives 

that improve shop worker training or morale. 

E. Post-1996 Case Studv 4 - Company B 

1. Company Profile 

Company B (SIC 35) is a privately held company founded during World 

War II in Chicago. The present owners assumed control of the company in 1979 and 

moved to its present, well-maintained, sixtv' thousand square feet building in a suburban 

location in 19S4. The company move was due to a need for more space to accommodate 

an expansion and also a desire to purchase property rather than continue leasing. 
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The company has approximately fifty employees, thirty of whom are 

union. It produces a special machine tool and has 16 percent of the U.S. market. The 

company has \ erv' sophisticated marketing material and participates in trade shows. Its 

equipment, while workable, is old 

Emplo\Tnent has remained relatively unchanged over the past five years, 

with sales increasing by 5 percent annually over inflation to approximately S5 million. 

Company B is the largest of the independent producers of this tooling and sets the qualitv-

and pnce standards. The overall market is growing little, if any. so significant growth can 

come onl\ from beating out competitors or offering new products. 

Company B. although consistently profitable, invests little since movmg to 

Its currcnt facility. The equipment in the plant is old and predates CNC and other 

technological innovations. For this reason the operators are crucial and can only 

specialize on one machine. However, the equipment is comparable with that used by 

Company B's competitors. There is no equipment commercially available to replace the 

present equipment, but CVIC engineers believe that alternate, more efficient, approaches 

could be developed. .\s a way to give Company B a competitive advantage, the new 

president is interested in trv'ing to develop alternative equipment. The owner is currently 

unwilling to allocate funds for development of this computerized-metaKvorking-process 

machiner\'. 

This type of technological application would lead to equipment taking up 

less floor space and reductions in processing time. It would also lead the company to lay 

off workers if it did not grow its market. 
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Because of health problems, the owner hired an external person as 

president in 199". Since then investment has increased slightly. Because of concerns 

about the company's computer's ability to successfully handle the change from the year 

1999 to 2000. approximately SO.25 million was invested in a new computer and MIS 

system. -

Because it takes several years to become proficient at operating the 

manufacturing equipment, workers in the plant are highly skilled and most have been 

'Aith the company tor many years. The company pays for the training and tuition costs 

for workers to attend schools and short courses. 

Prior to 199"^. management style was very traditional, leading to ill will 

bctu een management and factory workers. \\'orkers reportedly felt that they were doing 

"A hat they were told to and nothing more. Their opinions were neither solicited nor 

listened to by management. 

2. C.MC Involvement 

CMC conducted an assessment of Company B in 1994. However, the 

company owners did not pay attention to the recommendations until 1997. Shortly after 

the death of a partner in 1997, the owner contacted CMC to help him select and hire a 

new president. On an ongoing basis, the new president used the assessment tool to help 

plan future company activities. .Areas identified in the assessment included improved 

MIS. improved communications with employees, formalized QS, and upgraded 

technology and equipment. Since assuming his position, the new president engaged 

CMC to assist in several areas. 
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3. Technology and Process Improvement 

CMC's assessment identified opportunities for technology adoption and 

equipment modernization in the area of computerized-process machinery. None of these 

suggestions was implemented. While there were ongoing discussions between the new 

president and CMC about providing assistance in evaluating alternate-manufacturing 

technologies, the owner did not give his approval for the recommended investments. 

4. Human Resources 

The CMC assessment identified tension between workers and the owners 

as an area that needed to be addressed. The source of the tension was rooted in a strike 

that occurrcd in 1992. It was mainly because of the individual's personality and 

management style that CMC selected and recommended the candidate for the presidency 

of the company to us owner. 

The new president tries to reduce the tension by having more meetings and 

encouraging open and honest communication at all levels throughout the plan. He also 

invoU es workers in the overall planning and operations of the company. 

5. Quality" 

.\lthough its customers do not require qualitv' certification, the company's 

reputation was based on producing quality products. Prior to CMC's intervention, it did 

not have formal QS. Beginning in 1997. CMC worked with Company B to help it 

become ISO certified in the hope of increasing the company's growth opportunities, 

especially overseas. The company recently received this certification. 
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6. Marketing 

The new president wanted to determine the potential market for the firm's 

product. In 1997 he hired CMC to conduct a marketing study and to develop a report 

card to let him know where the company stood in the market. The study involved 

developing techniques for contacting past customers as a way to increase sales, 

developing a mailing strategy, methods of scheduling visits to potential customers, and 

prioritizing where to geographically target sales efforts. Based on perceived strengths 

from current customer teedback. CMC staff developed a marketing strategy to appeal to 

new customers and encourage more repeat business. The customer feedback helped the 

company to determine that it needed to drastically reduce cycle time on quotes. This was. 

in pan, what caused it to invest in improving the MIS. 

7. Impact of CMC Involvement 

Company B operates in a relatively low-tech industry, where most of its 

competitors use the same, old technology. This makes it ditTicult for the tlrm to maintain 

its market share. 

.Actions taken over the last few years led to retaining and slightly 

mcreasing market share. New software enabled Company B to more rapidly prepare 

quotations and this, combined with improved deliveries, gave the company a slight, 

competitive edge. ISO certification is expected to give the company a marketing edge. 

New technology applications would significantly improve productivity 

and reduce costs. This could double Company B"s market share. CMC engineers believe 

that new applications of existing technology are feasible. The president is in discussions 

with CMC about technology-based work in the future. 
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8. Analysis of CMC Activities 

CMC made several recommendations to the management of Company B. 

including investment in new technology. While the new president supported the 

tcchnology-based recommendations, the owner was unwilling to allocate funds for these 

ipAostments. The president instituted some changes based on the recommendations, 

including developing a marketing strategy and making .VIIS improvements. 

However, as the president is not the owner, there is a limit to how much he 

can do wuhout additional support and resources. The owner appears to be content with 

the company's current position in the market and is e.xhibiting satisficing rather than 

protlt-ma.\imi2ing behavior. This company intervention is successful using VIEP 

c\aluation cnteria. but only marginally (MIS system) reflects increased firm performance 

through technology adoption. 

F. Post-1996 Case Studv 5 - Companv VV 

1. Companv Profile 

Company W (SIC 29) is an aggressive Chicago-based family-owned 

business started over fifty years ago. The company remains in the family ana has a 

second-generation family member as its president. The plant provides a specialty-

cleaning product for a niche market. The company is the largest of its kind in the United 

States, is the leader in its niche market, and continues to be profitable. Customers range 
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from large OEMs (primarily automotive) to hardware stores. The company has 

approximately twenty-five full-time employees, hires up to six temporary workers to 

handle seasonal peaks, and has aimual sales of almost S6 million. 

The company is located in two buildings in an older, light-industrial 

neighborhood in Chicago. Overall, the facility has good access for trucking, provides 

adequate space for present operations, and can handle roughly twice the present volume. 

The pnmar\' building, that the company owns, has two floors. This is an advantage for 

the production methods used, but does require moving considerable material between 

iloors. .\s the second building, a leased facility used as a warehouse and for shipping, is 

remoteh located it entails additional material handling, making it relatively inefficient. 

The buildings are old and require ongoing maintenance. 

The o\ erall quality of the workforce is good. The company provides paid 

\ acation time, insurance, and bonuses. Workers seem to enjoy working for the company 

and appear to make every effort to produce a good product that satisfies customers. 

The production processes used by Company W are relatively simplistic. 

The most sophisticated equipment owned by the firm is its packaging equipment, the 

mstallation of which led to a significant reduction in production costs. 

2. CMC Involvement 

CMC's first discussions with this company were about potential grouih 

via acquisition. This led to a company assessment conducted in 1997. .Areas identified in 

the assessment were the need to more fully automate individually packed items, improve 
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quality, and enhance sales and marketing functions, .\long with the suggested equipment 

improvements, the team also recommended a general upgrading of the plant. Since the 

assessment, CMC provided serv ices to the company in a variety of areas. 

3. Technology and Process Improvement 

C.MC staff conducted an industrial-engineering review of MIS and plant 

la\ out. Suggestions were made and followed that allowed the company to improve both. 

Some of the suggestions related to improving the layout for new. packaging machinery 

that would reduce the number of temporary workers required for peak loads. The team 

estimated that the investment in such machinery would be recouped in a few months, as it 

would allow tor a reduction in workforce while at the same time doubling output. The 

company delayed in implementing these recommendations. It es'entually acquired and 

mstalled the new systems which improved shipping deadlines by twenty-four hours and 

icd to the reduction in the need for temporarv' workers by 50 percent. 

CMC also assisted the company with improving the chemical mix of its 

product, reducmg the need for a particular toxic adhesive, which in turn reduced its 

wastewater stream from four hundred gallons per month to tvvo hundred fifty gallons per 

month. This saved the company S6 thousand per year in dumping fees. 

4. Human Resource 

The company is customer oriented and employees assign a high priority to 

serving customers. Management and supervisor attend appropriate, external courses. 

The company provides in-house training for workers for ESL and other basic subjects. 

The relatively few students available for classes limits this in-house approach. 
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5. Quaiirv 

Quality was a major challenge for Company W with considerable rework 

(approaching 18 percent of production) and with 8 percent of total production scrapped. 

CMC worked with Company W to improve understanding of the processes and how they 

could and should be controlled. This led to establishing QS resulting in a 50 percent 

.eduction m rework and to certification in ISO and QS 9000 standards. .\ simplified 

chemical-mixing process also helped reduce rework. 

6. Marketing 

Traditionally, the company had a low-key approach to sales and did little 

to recruit distributors. C.VIC helped Company W develop a marketing plan identifying 

new markets worldwide, improve promotional literature, and to upgrade the 

representative helping the company. As a result, to tbcus on its automotive OEM 

customers, the company added a salesperson m Detroit. It also began e.xhibiting at trade 

shows in North .America and made plans to exhibit at three major automotive shows in 

Europe. 

CMC earned out a detailed examination of the competitors, domestic and 

foreign, and found that the company's products were significantly infenor in qualitv'. 

CMC persuaded the company to change its price-orienied-sales tactics to one of quality 

and customer ser\ ice. and to raise pnces 10 percent. This was the tirst pnce increase in 

eight years, and resulted in a sales volume increase S percent. 

The distnbution system available to Company W works well for its niche 

product. Its distributors are however focused on a particular niche, e.g. automotive 

markets, and have little interest in expanding sales into unfamiliar territory, e.g. 
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housewares. Therefore, to expand sales the company has to spend a significant amount of 

time identifying and signing up specialty distributors in other target sectors. 

The technical sophistication of Company W makes it unlikely that it can 

or will develop a new product in house. It is capable of tweaking the product to adapt it 

to the demands of other sectors. The company is now seeking to expand the usage of its 

product in new markets, e.g. electronics and housewares, as well as penetrate European 

and Canadian markets. 

7. [mpact of C.VIC Involvement 

Company W had sales of slightly over S4 million in 1996 with a full time 

worktbrce of twenty-tlve. By 1999 sales rose to S5.7 million, an increase of 42 percent 

I net profit increased 25 percent) and sales growth was projected to increase 12-15 percent 

per > ear tor the next three years. This occurred with the overall workforce remaining the 

same size. C.MC provided Company W with an ongoing resource for management, 

marketing, and technical assistance. The company was contemplating moving to a new 

5(J thousand square teet. single-storv'. building located in the city of Chicago. 

8. .Analvsis of CMC Activities 

CMC became involved with Company W because they were initially 

interested in growth through acquisition. CMC's ability to respond to this request was a 

direct result of their receiving NTSTMEP funding through the pilot program. .Access to 

Financing. Company W operates in an industry' that does not require technological 

sophistication. This is why the company was looking toward growth via acquisition -

their lack of technological sophistication makes it unlikely that they could develop new 
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products in house. Company W is a company that is interested in change and growth, but 

not through technology adoption. Therefore using NIST MEP evaluation measures, this 

companv' is considered successful. However, it has achieved increased sales and 

productivity through means other than technology diffusion. 

G. Post-1996 Case Study 6 - Companv O 

1. Company Profile 

Company Q (SIC 20) makes a specialty-food ingredient that is sold to 

large and small bakeries. To most of its customers the product is sold through 

distributors. The larger customers are handled as house accounts. The current president 

starts the company in 1982. In early 1997. a small, foreign, multinational company 

purchases Company Q. The company is adequately profitable under the original 

ownership, but the new owners have a strong interest in making it more profitable and 

immediately begin pressing management to improve productivity, without allocating 

funding for capital investment. 

Company Q's product is relatively simple and made with old equipment, 

manual methods, and with experienced supervisors scheduling and controlling the 

operations. These systems are adequate when the company starts but are already badly 

stretched by 1997 when the company has grown to one hundred people and S15 million 

in annual sales. 

.•\ttempts by the compcjiy to introduce rapid improvement resulted in a 

variety of changes in the management and supervisorv- ranks - staff that previously held 

key positions were moved into positions in which they had no expertise. These changes. 
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made because of pressure from the company's new owners, resulted in confusion and 

conflict rather than improvements. 

2. CMC Involvement 

The company, to help deal with the pressure it was under from the new-

owners, approached CMC. Employees in the facility felt a real threat - if they did not 

increase profitability headquarters would move the machinery to other plants. A CMC 

assessment, conducted in 1997, identified several improvement areas. 

3. Technology and Process Improvement 

Since the company had limited equipment, changes were suggested to 

provide some short-term relief and to better schedule the equipment. In the longer term 

the only solution was to invest in new and better equipment. 

Recommendations for short-term action included implementing 

centralized scheduling rather than having it done by the individual department. This 

would not only be a more effective use of resources but also minimize conflicts between 

departments. .\t the time of the assessment, scheduling was occumng without first 

determining if all the necessary inputs were available. This problem would be eliminated 

with centralized scheduling. A second recommendation was increasing data integrity 

throughout the organization. This would require more accurate reporting throughout the 

processing, as well as for material and shipment. It would also require systems to assure 

that the physical count and computerized information were regularly correlated. The 

company implemented both these recommendations. 
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The assessment team recommended some longer-term equipment and 

teclTnology-related impro\ ements. These included investing in additional automation to 

reduce the cumulative strain of employees manually lifting, transporting, and delivering 

Items. A second recommendation was to review the economics of investing in bulk-

handling systems tor large-quantity-raw materials. This pneumatic-bulk-handling 

equipment, while involving significant up-front expenditures would result in even greater 

savings in the long run. Unfortunately, due to the continued squeeze on costs by the new 

owners, the plant was not given sufficient resources to invest in new equipment and 

technology. 

4. Human Resources 

First and foremost, the assessment team noted that due to the pressure 

from headquarters, the company was operating in chaos. Supervisors did not know how-

to handle the pressure they were under from headquarters, resulting in a chaotic 

environment. The team found excessive layers of management, while at the same time, 

minimal supervision of line employees. .A.s line employees were not getting adequate 

OTJ training, this was causing problems with employee retention and long-term 

performance. In addition, there was little coordination between shift managers and no 

team building among employees. 

.A.S part of an overall-training plan, the team recommended more formal 

training on sales and equipment operation. .\lso suggested was a comprehensive audit 

and evaluation of all aspects of HR. The audit would determine the extent of gaps 

between best practices and the current practices of the company. The analysis would also 
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prescribe additional measures needed to improve approaches and methods. 

Unfortunately, none of these HR reconamendations were adopted. They 

arc not viewed as cost-reduction strategies by management, who continued to operate in a 

crisis mode. 

5. Quality 

more formal QS. that is less dependent upon the workers, was 

recommended. It appeared to the CMC team that the existing-informal system costs 

more m the long run than implementation of a more formal system. N'o changes were 

made to the plant's QS. 

6. Impact of CMC Involvement 

Because of the pressure from the new owners. Company Q's management 

uas unu illing. or unable, to take any actions that would not produce immediate results. 

Management was convinced that unless immediate productivity improvements were 

achieved. Company Q's operations would be split up among other plants belonging to the 

new owners. Company Q immediately implemented some of the short-term suggestions 

and started working on others. In the short term, the results were adequate enough to 

satisfy the remote owners. Unfortunately, once these immediate improvements were 

made, the remote owners asked for even more immediate results. The CMC staff 

m\olved felt that Company Q was not being given the time or resoiu-ces to make 

substantive improvements, but rather was being driven from one quick fi.x to the next. 

The resulting improvements were sufficient to provide the increased-profit levels 

demanded by the owners in the short run. In the long run. in the absence of capital 

investment. Company Q seemed destined to remain marginal until a competitor with 

more advanced technology and systems puts it out of business. 
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7. Analysis of CMC Activities 

Company Q finds itself in the position of needing to upgrade its machinerv' 

and equipment to stay competitive in the long run. However, it has been recently 

purchased by o\erseas investors who are so far reluctant to make such a tlnancial 

commitment, CMC made numerous recommendations for improved performance -

technological. HR. and quality. The management has only been able to adopt those 

recommendation' that are low cost and result in increased short-run profits. Through the 

eyes of XIST MEP evaluation criteria, this company is a success story. However, 

improved peribrmance is not only short-term, but also not a result of technology 

diiTusion. 

H. Svnopsis 

These case studies support the hypothesis that the average CMC-client profile 

changed irom the pre-199" penod compared to the post-1996 period. Client tlrms tend to 

he more sophisticated and more interested and willing to adopt new technologies in the 

tlrst period compared with the second period. 

In all cases, the CMC intervention would be considered successflil using 

NIST 'MEP evaluation criteria of increased sales: reduced labor costs: reduced inventorv' 

costs; and jobs retained or created. However, these case studies illustrate that this success 

can be obtained through a variety of mechanisms, not necessarily technology adoption. 

Companies that were assisted by CMC prior to 1997 tended to adopt recommendations 

made by CMC that were technology related. This becomes diluted in the post-1996 

clients, who tend to adopt quick-fi.x solutions that are not technology-based. 
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The analyses presented in these last three chapters support the hypothesis that, 

since the inception of the program, encouraged by N'IST,MEP, the profile of CMC-client 

firms and the composition of serv ice provision changed. During the period 1994 to 1996 

CMC-client firms tended to be more likely to be adopters of technologies compared with 

nonclient t'lrms. In this time frame, services delivered tended to be heavily concentrated 

in technology-related areas, .\fter 1996 a change in firm characteristics and service 

deliver} was obser\ed. CMC clients became indistinguishable from nonclients. while 

ser\ ices provided and delivered moved away from being technology focused and became 

more oriented toward aeneral-business assistance. 
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IX. CONCLUSION 

A. Introduction 

The goal of this research is to examine the evolution of the MEP program and to evaluate 

lis etTectiveness in meeting the original federal-program mission of facilitating technology 

diffusion to SMMEs. The research traces the evolution of the program between 1988-1998. It 

focuscs on the theoretical basis of federal and subnational technology-diffusion policy; the 

program's development to meet the policy goals; the delivery of services to SMMEs by VIECs; 

and evaluations of whether the provided services met the original goals. This involved: 

1. E.xamination of the economic conditions that led to the development of the 

.MEP program. 

2. Were the goals of the program consistent with the theories? 

3. Using CMC as a case study, did the program meet its original goals and 

mission!' If not. in what direction did the program move and why? 

The .MEP program was instituted in 1988 for the purpose of increasing the global 

competitiveness of SMMEs through promotion of technology adoption. Originally funded at an 

annual level of S2 million, the program was expanded during the Clinton administration. .As of 

1998 the program developed into a nationwide network of extension centers with total federal 

funding of SI 11.04 million. The original legislative mission remained unchanged during the 

period, while the type of service expanded considerably. 

This research begins with a discussion of technology-diffusion and economic 

de\elopment theories. Federal MEP-policy development is based primarily on the neoclassical 

theory of technology diffusion and is designed to address the identified weaknesses of market 

imperfections in the area of access to technology-related information. However, the program 
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evolves over time. Policy entrepreneurs within the VIEP system identify a nontcchnology-

services market and begin to deliver those services to SMMEs. The anticipated elimination of 

the federal subsidy is the factor that probably precipitates this evolution for the following reason. 

The initial legislation was Hawed because of the sunset provision. While it is laudable to get the 

government out of providing services that are provided by the private sector, could this ever have 

been done for the technology-diffusion MEP program? .Analysis indicates that there is a need for 

a public subsidy for this type of program. For the very reasons of market imperfection in 

mtbnnation delivery and the satisficing nature of many SMMEs, it is not possible to operate a 

technology-diffusion program for SMMEs without the public subsidy. This is later recognized at 

the national level when the sunset provision is eliminated. However, by this time. MEP centers 

c\ ol\ ed, changing their behavior to supply services that SMMEs are more willing to pay for. In 

the case of CMC. areas of concentration in service delivery HR. quality, and market 

dc\ elopment; at the national level the areas are quality, business systems, process improvement, 

and market development. 

Program officials at the federal, state, and local level operated under an evolutionar>' 

paradigm. They changed the service mix offered to respond to market demand, while trying to 

obtain additional funding to subsidize these activities. However, the criteria on which the 

program is evaluated remains firmly rooted in neoclassical tradition. Metrics used in evaluating 

program success include reduced labor costs, reduced inventor\' cost, job creation, and increased 

sales. Program success, using impact as a measure of success, does not depend on types of 

services offered or whether these services are being offered as a result of market failures. 

Metrics that are not as easily observable, such as adaptive learning of both firms and policy 

makers, are not considered in the evaluation criteria. 
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Discussion in the earlier chapters of this research illustrates how there may be a 

dichotomy between federal- and state-govemment goals and expectations. Theory applied to the 

national level indicates that productivity improvements, in and of themselves, may be sufficient 

criteria to judge program success. This can frequently occur with job loss being experienced 

simultaneously (hence, the labor cost metric used by MEP evaluators). However, at the slate and 

local level, indicators such as job creation, job retention, and increased tax revenue are priorities. 

^^'ithout a meetmg of the minds between federal and subnational policy makers on mutually 

agreeable and noncontradictorv'-evaluation metrics, MECs are often pulled in opposite directions. 

B. Summary and Discussion of Results 

Statistical analyses presented in this research consists of several components: 

1. Trends in CMC-project activity between 1994-1999. 

2. Logit analyses of clients and nonclients. and 

3. Case studies of clients. 

Examination of the trends in project activity at CMC beuveen 1994-1996 shows that 

CMC-scPv ice deliverv- is heavily concentrated in the area of technology. Seventy-seven percent 

of the projects are technology related. .-X shift in service deliverv- is obser\'ed after 1996. During 

this period the percentage of technology related projects falls to 38 percent. Figures for the 

system as a whole are 52 percent and 50 percent respectively. Other CMC project characteristics 

that change between these two periods are: average cost of a project increases from S3.385 to 

S6.S43 and the average time for a project decreases from 104 hours to 81 hours. The conclusion, 

based on these statistics, is that in the Chicago-area SMMEs are paying more for less-intensive, 

nontechnology-related projects. At the national level, only half of the services being provided 

can be considered technology-related projects. 
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This analysis is supplemented with logit modeling that examines CMC-client and 

nonclient chax-acteristics. The findings from the logit analyses are that the characteristics of 

CMC-client firms in each period are significantly different. The profiles of pre-1997 CMC-client 

firms are more likely to have invested in machinery and equipment than nonclients. After 1996 

the m.ost statistically significant difference between CMC clients and nonclients is their location: 

CMC clients are more likely to be located in the city of Chicago. These results indicate that 

while before 1997 CMC clients are those that were more likely to have invested in technology, 

after 1996 their characteristics are not significantly different than the general population of 

SMMEs. .\ny de facto targeting of firms that occurred before 1997 is not occurring after 1996. 

The logit-modeling analysis is supported by the findings from the case study-analyses of six 

CMC-client firms. Three of the firms examined become CMC clients before 1997; three of the 

hnns becomc clients alter 1996. Examination of these firms shows that the first three firms 

tended to have modemizmg characteristics. This is demonstrated by their willingness to upgrade 

and modernize their equipment and make improvements to their production processes. Firms 

that bccame clients later in CMC's history are not interested or able to implement similar 

modemization-through-technology changes. 

C. Public Policy and Program Evolution 

The analysis in Chapter 7 demonstrates that post-1996 CMC clients are not statistically 

different than the SVIME population. These firms require and purchase nontechnology-

ditTusion-based services. The inference firom this analysis is that CMC's service delivery^ 

evolved to deliver more general-business assistance largely because of the demand fi-om the 

general-SMME market. 

This is important for many reasons and needs to be addressed by policymakers. First, 

although this evolution occtured there has been little demonstration of a need to continue public-

sector intervention. In the early program years there is demonstration, although not 
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comprehensive, that the problem of a lack of technology diffusion in the SMME market is real. 

MEP continues to be legislatively perceived as a technology-diffusion program. MEP evaluation 

continues to be based on firm-productivit\' criteria, regardless of how it occurs. Currently, there 

is weak evidence that the problem with S\rVIEs is a lack of technology adoption. Even if the 

need for technology diffusion is true, after 1996 this is not the primary area of service delivery in 

Chicago. It is only 50 percent of the ser\'ice delivery at the national level. Given this, by 

objective critena the program as implemented is set up for failure using process-evaluation 

criteria. 

D. Policy Recommendations 

1. State and Local 

CMC beha\ed in a manner fully consistent with evolutionarv' theory. U adapted 

lo J changing en\ ironment by delivering an evolving portfolio of service-deliverv" areas. Given 

the threat of the sunset clause. CMC management sought to provide ser\'ices that would generate 

revenue tor the organization and allow them to continue to operate as a going concern. Chapter 6 

contains evidence that staff felt that CMC spread itself too thin during this evolutionary' process 

and was diluting the organization's overall impact. Clients were also sometimes confused by the 

wide variety of services CMC offered. Evolutionary' theory tells us that in order to be successfiil 

firms should chose to deliver ser\'ices that conform to its structure and core capabilities. These 

factors need to be consistent with articulated strategies and management. .Applying this theory to 

the situation CMC was placed in and how the organization responded to the challenge, it can be 

concluded that the organization moved very far from its original strategies and core capabilities. 

.\s an organization. CMC should regroup and embark on a strategic-planning process that brings 

the organization back to its core capabilities. This will allow the organization leadership to 

clearly articulate what CMC is and what niche it is best suited to service. 

225 



www.manaraa.com

Once a strategic-planning process is completed. CMC management will be in a 

position to identify partners who can complement their service delivery. At this point in time, 

esidence suggests that partners identified in the original VIEP proposal have fallen by the 

w ayside (Youtie. 1997). Identifying, approaching, and obtaining buy-in from potential partners 

that complement CMC's core capabilities may be difficult and needs to be approached as a long-

term process. However, development of good partners will be a strong asset for CMC both in 

terms of their political credibility and their financial success. 

Having said this, the reality is that the sunset provision is eliminated. CMC. as 

well as its sister centers, continues to receive federal and subnational financial assistance. In the 

ca.se of CMC. this figure is S4.9 million for the year 2000. State and local governments need to 

evaluate the funding they provide CMC given its service-deliverv' mi.<. and determine if CMC is 

ihc appropnate organization to receive business-assistance dollars. One option the state and local 

iundmg agencies could consider would be to specify the types of services that ta.\payers dollars 

can be used for. They could also consider making it a contractual requirement evaluation metric 

that CMC establish real partnerships with complementary-service providers. These service 

pro\ iders would also have to be contractually required to establish real partnerships with CMC. 

City and state officials could take a more direct approach by contractually insisting that C.MC 

accept client referrals from them at a reduced-rate negotiated up fi-ont between CMC and 

go\ emment officials; this may even be fi-ee to the client depending on tvpe of ser\-ice and what 

officials consider priorities. .Another way of saying this is that policymakers need to give serious 

thought to adopting and applying "but for" conditions to the Illinois manufacturing-extension 

program. It makes sense to have a sliding scale based on ability to pay and need. The fee could 

also vary depending on the type of ser\-ice provided, the potential public benefit associated with 

the serv ice, and the provision of the service by the private market. 
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An SMME-needs analysis, Illinois Modernization Survey, was conducted by 

CMC and the IMEC in 1998. At a minimum, CMC, state, and local officials should use this data 

to help determine SMME priorities from the firm's perspective. This would help CMC, state, 

and local officials determine what their priorities should be in terms of meeting the needs of 

SM.MEs. 

In sum. recommendations made at the state and local level are: 

• CMC should embark on a strategic planning process to help move 

the organization back to providing services that are consistent with 

its core capabilities. 

• C.MC and state and local government officials should analyze the 

Illinois .Modernization Survey results to provide guidance on 

organization, policy and program design and direction. 

• Once core competencies have been identified. CMC management 

must decide if they want to remain a nonprofit, government-

subsidized program. 

• If CMC decides to remain a government assisted program C.MC 

staff and management, with the assistance of state and local 

government program staff, should identify, approach and establish 

effective partners that would complement their OWTI ser\ice 

delivery'. 

• Following from this, state and local government officials should 

reexamine the measurements of success used to evaluate CMC. 

The goals and mission of the program from the government 

perspective need to be clearly articulated. Things to consider in 

designing metrics include how to share credit with partners, how to 

account for adaptive learning on the part of firms, and varying 

metrics by type of service. 
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2. National 

As the data in Chapter 6 indicate, compared with CMC, the national system has 

not experienced as dramatic of a swing in terms of ser\'ice-deHvery mix. However, these 

national averages mask what is happening on a center-by-center basis, particularly since centers 

receiv ed funding at different times and therefore would have responded to the implications of the 

sunset provision at different times. What the data does indicate is that 50 percent of services 

delivered are nontechnology related. In my opinion, this leaves the national system open to 

scrutiny and potential criticism. 

It is essential that the need for a technology-diffusion program be reexamined at 

the national level. In the short run this would involve asking SMMEs to identify and prioritize 

their problems by conducting a nationwide-needs analysis. In the long run. other options should 

be considered, such as using trade associations or the U.S. Bureau of the Census to collect this 

and other t'lrm-specific information that would be invaluable to public policymakers, 

practitioners, and academics doing research on microeconomic issues. 

Once the needs of SMMEs are identified, analyzed, and prioritized, the next step 

would be to determine the appropriate role of the national and subnational governments. This 

w ould involve an analysis of market conditions structured around the problem areas previously 

identified through the needs analysis: the creation of an inventory of the services currently 

provided by the private sector and their accessibility by SMMEs; and identification of the 

serv ices that are being under supplied by the private sector. This analysis would need to be 

conducted at a subnational level, as market conditions will vary by geography. 

The following issue should be addressed after conducting a needs analysis of 

SMMEs and research on market conditions that identify the market imperfections. Once there is 

determination of the need for a government program that targets SMMEs. the issue of service 
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deliven' must be addressed - should service delivery' focus on technology services, 

nontechnology-related services, or some combination of the two. At this time, appropriate 

metrics need to be developed - based on goals - to evaluate the success of program. The types of 

serv ices to be delivered should guide the development of such metrics. 

Noticeable absent from the current evaluation criteria are metrics measuring 

benefits to workers or overall public benefit. Existing metrics are focused on measures of 

producti\ ity of private firms. However, as this is a government-funded program, metrics should 

not just focus solely on indicators of improved productivity. One consideration that needs to be 

addressed is who benefits from this transfer of public-sector dollars to private-business owners. 

This would include consideration of impact on the well being of workers. An example of this 

t\pc of a metric would be a connection between the amount of public assistance a business 

rcccn es and the t\pes of improved training a business provides for workers that enhance the 

workers" economic mobility and marketability. This type of addition to the evaluation criteria 

would be a Stan in trying to capture the adaptive learning that goes on within a firm. The 

ser\ ice-deliver\' evolution that occurs through the learning experiences of policymakers and 

program staff should also be added to the evaluation criteria. Public-good metrics could include 

community benefits and other spill-over impacts arising because of the program. 

The MEP should not be exempt trom the "but for" condition required by almost 

ever\' economic development program. Some type of "but for" criteria need to be adopted. This 

could involve demonstration that the firm would not undertake productivity-enhancing projects 

in the absence of the MEP program. The criteria could also include benetlts arising from the 

project that generate public benefit and community- spill overs consistent with other slated public 

policies. However, addressing the "but for" concern does not address the question of the need 

for the types of services provided, nor the appropriateness of government's role in the delivery of 

those services. 
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If the research and analysis leads to the conclusion that VIEP centers should 

provide all types of business services (one-stop center) for manufacturing firms, then MECs can 

be expected and encouraged to expand their services in areas such as providing capital through 

loan pools or providing soft services such as HR management or business-technical services. 

One question that anses from such a finding would be - given limited funding, should the 

program be refined to target or concentrate resources and fund those interventions that produce 

the greatest return. One criticism of the current approach is that it spreads limited resources, 

originally used for teclinology-service provision, too thin. This research found this to be the case 

in Chicago. Luna (1997) suggests that such soft services can be built by fostering partnerships 

with the existing infi-astructure and programs of state and local governments. 

Finally, any future MEP-program review and redesign needs to address how to 

make the partnership between different levels of government work more successfully. This 

research finds that for this to be a realistic option, partnerships need to be more than just an 

identification of organizations on paper. Incentives need to be designed into the program 

esaluation to make it realistic that .MECs will work with other servtce-deliverv' organizations. 

Particularly in the area of industrial modernization, the goals of national government are not 

necessarily consistent with those at the state level. While national government concerns itself 

with overall-national competitiveness, state governments are concerned with local issues -

primanly job retention and creation. Since VIEP is generally housed within economic 

development agencies at the state level, the program is competing with other, more traditional, 

economic development programs for funding. Federal and subnational policymakers must work 

more closely together to make manufacturing-extension design meet their needs, while meeting 

the needs of the client base. This will be no easy task. It is imperative if the program is to 

sustain itself in the long run. particularly if the economy moves into recession and govemtments 
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are looking for programs to cut or eliminate. Based on the above discussion, recommendations 

for the tederal .VIEP program are summarized as follows. 

• Conduct a nationwide-needs analysis of SMMEs. 

• .\nalyze regional market conditions by creating an inventory of 

serviced currently provided by the private sector and those that are 

under supplied by the private sector. 

• Determine the governmental role in delivery of services - what 

services should be provided? 

• Construct new evaluation metrics that are more comprehensive and 

capture feedback on adaptive learning, public cosL benefit, spillover 

etTects and worker benetlts. 

• Develop some concepts that would provide program mangers with 

techniques to make a consistent "but tor" determination of potential 

clients. 

E. Importance for Public Policy 

Due to the perception that SMMEs in the United States are lagging in their adoption of 

technology compared to their international counterparts. SMMEs are identified as a target for 

public policy m 1988 under the OTCA. This research questions the contmued validity of that 

assumption m the current economy. 

Many suggest that SMMEs in the United States continue to face several unique problems 

(Luna. 1997; Shapira. 1998; NC.\M. 2000). These authors suggest that SMMEs continue to 

have ditTiculty accessmg and applying new technologies and have very limited R&D capabilities. 

Second, dnven by information technologies and strategic decisions by large firms to outsource 

more of their manufactunng operations, the role of SMMEs in manufacturing is undergoing 

radical transformations that requires them to be increasingly more technologically proficient and 

more responsive to changes in technology (Luria, 1997). Third, many SM^'IEs remain reluctant 
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to adopt new technologies and processes because they are unaware of, or are unconvinced about, 

the positive impact the introduction of those technologies many have on their business (NC.Wt, 

2000). 

The compiled findings of these researchers suggest that SMMEs will need to develop 

their capacity to produce value-added products and pursue strategies that yield distinct, 

competitive advantages in the market based on new capabilities, higher-product quality andyor 

miproved-customer services (Luria. 1997; Shapira. 1998; NC.WI. 2000). Productivity gains can 

bo made by increasing value-added products as well as by reducing required resources. Luria 

claims that this is often ignored in the rush to cut costs to the bone. 

It is claimed that the MEP partnership between the federal government, the states, and 

other public- and pnvate-service providers significantly improved the coordination and fle.xibility 

of manufacturmg-extension sep.'ices. integrated a wider range of service expertise, reduced 

inetTicient overlaps, and helped new centers expand quickly by leveraging existing resources 

(Shapira. 199S). In addition, there is sufficient evidence that MEP helped improve the 

pertbrmance of SMMEs in the United States, albeit by a variety of means not just technology 

related. The preponderance of their evidence suggests that .MEP should continue to receive 

public funding (Shapira 1998; Luria 1998; N'C.WI. 2000). 

Since this research focuses on program development between 1988 to 1998. it does not 

provide evidence that either supports or disputes these findings. It does, however, present 

sufficient evidence to suggest that the MEP program needs to be reexamined and potentially 

redefined. Once a needs analysis of SMMEs is conducted, and should it complement the 

research findings of the three authors identified above, the appropriate role of government needs 

to be clearly articulated. This would require a greater connection between theory, program 
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design, and evaluation. Chapter 2 suggests the appropriate economic theories in which this 

program should be placed are evolutionary in nature rather than neoclassical. 

[f -MEP is to be legitimized as a comprehensive-ser/ice-delivery model that targets its 

resources, a cntical first step would be to recognize that one of the main outcomes would be to 

increase the economic worth of SMMEs though raising firm productivity, in addition to 

increasing the skills and incomes of their workers, as well as their owners. One way this might 

be defensible is by employing the argument that unlike services that mainly move commodity 

uork from one shop to another, projects that improve SMME value added, productivity, and 

capability do not decrease the productivity and capability of others (Luria. 1998). However, such 

an acknowledgment would face considerable political obstacles. For example, a targeted strategy 

IS much niore difficult to sell politically than across-the-board business entitlements as it 

hccomes labeled industrial policy or picking winners. Given the current political structure, this 

seems unrealistic outcome in the short run. 

In spite of the questioned validity of the assumption that SMMEs in the United States are 

currently lagging in their adoption of technology, recent manufacturing-related economic 

statistics indicate that the manufacturing sector has moved into a recession. One potential cause 

of this is lagging productivity. One reason suggested for this is reduced investment in 

technology (Economist. 2001). This diagnosis should sound very familiar. If the trend in 

manufacturing performance continues to move downward, this interpretation will receive 

increased attention. This could lead to intensive scrutiny of the MEP at the federal and 

subnational level. From an optimizing and adaptive-learning standpoint it would behoove MEP 

program design and policymakers to conduct an overall evaluation of the program based on the 

ideas outlined in this research and suggest recommendations for program development that 

would hold up to such scrutiny. A new administration at the federal level, combined with both a 

state governmental structure that has proved itself capable of eliminating almost all economic 
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development programs and a recession does not bode well for the sustainability of manufacturing 

extension in Illinois. Local practitioners and policymakers are advised to conduct a serious 

reexamination and redesign of the manufacturing-extension program in Illinois and Chicago, 

returning the focus to MEC-core competencies. 

235 



www.manaraa.com

CITED LITERATURE 

Adelman. M.; The measurement of industrial concentration. Review of Economics and Statistics 

XXXIII:269-295, 1951. 

.•\lexander, S.. Giloth, R.. and Lemer, J.: Chicago's industry task forces: joint problem solving 

for local economic development. Economic Development Quarterly 1: 352-357, 1987. 

.\ntonelli, C., Petit, P., and Tahar, G.: The Economics of Industrial Modernization. 

London, .Academic Press, 1992. 

-Atkinson, R.D.: Some states take the lead: e.xplaining the formation of state technology policies. 

Economic Development Quarterly. 5:33-45. 1991. 

Banik. T.: The market failure approach to regional economic development policy. Economic 
Development Quarterly. 4:361-370. 1990. 

Banik, T.: Who Benefits from State and Local Economic Development Policies ? Kalamazoo, 

.Michigan: W.E. UpJohn Institute for Employment Research. 1991. 

Blair. J.: Local Economic Development: Analysis and Practice. Newburv- Park. Sage, 1995. 

Blair, J.P. and Premus, R.: Major factors in industrial location: a review. Economic 
Development Quarterly 1:72-85.1993. 

Bozeman, B.: Technology transfer and public policy: a review of research and theory. Research 

Policv 29:627-655. 2000. 

Bradley University: Illinois manufacturing e.xtension center proposal. Submitted to NTST MEP. 

Peona. Illinois. July 1996. 

Carlisle. R.; The influence of evaluation on technology policy-making and program justification: 

a state level perspective. In: .Manufacturing .Modemization: Learning from Evaluation 

Practices and Results, eds P. Shapira and J. Youtie. pp.119-126. .\llanta. Workshop on 

the Evaluation of Industnal Modemization, School of Public Policy. Georgia Institute of 

Technology and Georgia Tech Economic Development Institute. 1997. 

Carlisle. R.: Linking industrial modemization evaluation with state policy making. The Journal 

of Technology Transfer. 23:49-54. 1998. 

City of Chicago: Cooperation for Survival and Growth: New Designs for .Apparel .Vlanufacturing 

in Chicago. Chicago. City of Chicago. 1987. 

236 



www.manaraa.com

Ciiy of Chicago: Building on Lhe Basics: The Final Report of the Mayor's Task Force on Steel 

and Southeast Chicago. Chicago, City of Chicago, 1986. 

CMTC: Chicago manufacttiring technology e.xtension center proposal. Submitted to NIST'MEP. 

Chicago, 1993. 

C.MTC: Interv eniion Opportunities for Manufacturing Companies. Chicago, Manufacturing 

Productivity Center. 1994. 

Cohen. S. and Zysman. J.: Manufacturing Matters: The Mvth of the Post-Industrial Economy. 

New York. Basic Books, 1987. 

Dasgupta. P.: The welfare economics of knowledge production. Oxford Review of Ecc lomic 

Policv 4:1-12. 1988. 

David. P..A..: Technical Choice. Innovation and Economic Growth. Cambridge: Cambridge 

University Press, 1975 

Dortouzos. L. and Solow. R.M.: Made In America: Regaining the Productive Edge. Boston. 

MIT Press. 1989. 

Doms. M.E.. Dunne. T.. and Roberts, .VI.J.: The role of technology use in the sur\'lval and growth 

of manufacturing plants. International Journal of Industrial Organization 13:523-542. 

1995. 

Dunne. 1.: Technology usage in U.S. manufacturing industries: new evidence from the survey of 

manufactunng technology. Center tor Economic Studies 91-~. October 1991. 

Dunne. T.. Roberts, M. J., and Samuelson, L.; The growth and failure of U.S. manutacturing 

plants. Ouanerlv Journal of Economics 419:671-698. 1989. 

Economic Focus: Investment boom to bust. The Economist. 3 March 2001. 72 

Edgar. J.: Governor's State of the State .A.ddress. Governor of Illinois. Springfield. 1994. 

Ehlen, .\I.: The economic impact of manufacturing extension centers. Economic Development 

Quarterly. 15:36-44, 2001. 

Eisinger, P.: The Rise of the Entrepreneurial State: State and Local Economic Development 

Policv in the United States. Madison. University of Wisconsin Press, 1988. 

Eisinger. P.: State economic development in the 1990s: politics and policy learning. Economic 
Development Quarterly. 9: 2. 146-158. 1995. 

237 



www.manaraa.com

Feller. I.; Issues in the evaluation of technology modernization programs. In: Evaluating 

Industrial Modernization Programs: Issues. Practices, and Strategies, eds. Shapira, 

Roessner. and \'outie, pp. 18-25. .Atlanta, Workshop on the Evaluation of Industrial 

Modernization. School of Public Policy and Economic Development Institute, 1994. 

Freeman. C.: The Economics of Industrial Innovation. London, Pinter, 1984. 

Georghiou. L.: Oven, iew of assessment and evaluation of practice. In: Evaluation of R&D: .A. 

Policy Makers Perspective, eds. L. Georghiou and E. Davis. London. HMSO. 1989. 

Ciiloth. R.P.: Industnal Development Bonds in Chicago: Subsidies for What? Ph.D. dissertation. 

Cornell University. Ithaca, 1989. 

Goldstein and Luear; In: Theories of Local Economic Development: Perspecrtives from .\cross 

the Disciplines, eds. R. Bingham and R. Mier. pp. 147-174. Thousand Oaks. Sage. 1993. 

(jnlichcs. Z.: Hybrid com: an e.xploration in the economics of technological change. 

Econometnca 25:501-522. 1957. 

(inliches, Z.: Research costs and social returns: hybrid com and related irmovations. Journal of 
Political Economy 66:419-31. 1958. 

Hannan. T. and McDowell. J..M.: The determinants of technology adoption: the case of the 

banking tlrm. Rand Journal of Economics 15:328-335. 1984. 

Hayek. F: Individualism and Economic Order Chicago. University of Chicago Press. 1948. 

Howard. R.: The Leamina Imperative: Managing People for Continuous Improvement. Boston: 

Harv ard Business School Press. 1990. 

Illinois: .A. Five Year Plan 1989. Springfield. Department of Commerce and Community .\ffairs. 

19S9[a]. 

Illinois: Building Illinois: .A. Five Year Plan. Springfield. Department of Commerce and 

Community .Affairs. 1986[a]. 

Illinois: Building Illinois - .A Five Year Plan. Springfield. Department of Commerce and 
Community .\ffairs. I987[b]. 

Illinois: Bureau of Program Administration: .Mission Statements and Goals. Springfield. 

Department of Commerce and Community Affairs. November I990[c]. 

Illinois: DCCA .A.nnual Report Fiscal Year 1990. Springfield. Department of Commerce and 

Community .A.ffairs. 1990[a]. 

238 



www.manaraa.com

Illinois; DCCA .Ajinual Report Fiscal Year 1993. Springfield, Department of Commerce and 

Community .Affairs, I993[a]. 

Illinois: DCC.A. .Annual Report Fiscal Year 1994. Springfield. Department of Commerce and 

Community .Affairs. I994[a]. 

I l l inois: DCC.A .Annual Report Fiscal Year 1995. Springfield, Department of Commerce and 

Community .Affairs, 1995[a]. 

I l l inois: DCC.A .Annual Report Fiscal Year 1996. Springfield. Department of Commerce and 

Community .AtTairs. 1996[a]. 

lllmois: DCC.A .Annual Report Fiscal Year 1998. Springfield. Department of Commerce and 

Community .Affairs. I998[a]. 

Illinois: DCC.A .Annual Report Fiscal Year 1999. Springfield, Department of Commerce and 

Community .Affairs. 1999. 

I l l inois: DCC.A 1984 .Annual Report. Springfield. Department of Commerce and Community 

Affairs. 19S6[cl. 

I l l inois: DCC.A 198" .Annual Report. Springfield. Department of Commerce and Community 

.Affairs. 198"[aj.  

Illinois: DCC.A Statistics: Fiscal Year 1986. Spnngfield. Department of Commerce and 

Community .Affairs. I9S6[b]. 

Illinois. E\ecuti\ e Order, no. "9-3. 19''9. 

Illinois: Manufacturing e.xtension center proposal [Bradley University]. Submitted by the 

Depanment of Commerce and Communitv .Affairs to NISTMEP. Springfield. Illinois. 
1993b. 

Illinois; Five Year Plan 1990-1995. Springfield. Depanment of Commerce and Commumt\-

.Affairs. 1990[b]. 

Illinois; Management and Program .Audit of the Department of Commerce and Communitv' 

.Affairs Economic Development Programs. Springfield, Office of the .Auditor General. 

1989[b]. 

Illinois: State of Illinois Budget. Fiscal Year 1981. Springfield. Secretarv' of State. 1981. 

Illinois; State of Illinois Budget. Fiscal Year 1982. Springfield. Secretarv* of State. 1982. 

Illinois; State of Illinois Budget. Fiscal Year 1983. Springfield. Secretarv- of State. 1983. 

239 



www.manaraa.com

Illinois; State of Illinois Budget. Fiscal Year 1984. Springfield. Secretary' of State, I984[b]. 

Illinois; State of Illinois Budget. Fiscal Year 1985. Springfield, Secretary of State, 1985. 

Illinois; State of Illinois Budget. Fiscal Year 1986. Springfield, Secretary of State. 1986[d]. 

Illinois; State of Illinois Budget. Fiscal Year 1987. Springfield. Secretary- of State, 1987[c]. 

Illinois; State of Illinois Budget. Fiscal Year 1988. Springfield. Secretary' of State, 1988. 

Illinois; State of Illinois Budget. Fiscal Year 1989. Springfield, Secretary of State, I989[c]. 

Illinois; State of Illinois Budget. Fiscal Year 1990. Springfield. Secretary of State, I990[d]. 

Illinois; State of Illinois Budget. Fiscal Year 1991. Springfield, Secretary of State, 1991. 

Illinois; State of Illinois Budget. Fiscal Year 1992. Springfield. Secretary' of State. 1992. 

Illinois; State of Illinois Budget. Fiscal Year 1993. Springfield. Secretary of State. I993[c]. 

Illinois; State of Illinois Budget. Fiscal Year 1994. Springfield. Secretary of State. I994[b]. 

Illinois; State of Illinois Budget, Fiscal Year 1995. Springfield. Secretary ofState. I995[b]. 

Illinois; State of Illinois Budget. Fiscal Year 1996. Springtleld. Secretary of State. 1996[b]. 

Illinois; State of Illinois Budget. Fiscal Year 1997. Springfield. Secretary of State. 1997. 

Illinois; State of Illinois Budget. Fiscal Year 1998. Springfield. Secretary of State. l99S[b]. 

Illinois; State of Illinois Five-Year Economic Development Strategy. Springfield. Depanment of 

Commerce and Community .A.ffairs. July 1984[a]. 

Illinois Chamber; .A. Report to Governor Jim Edgar on the Needs and Priorities of Illinois 

Economic Development Programs and Services. Springfield. Economic Development 
Policy Tax Force. January 1991. 

Illinois Public .A.ct; no. S6-870. 1989. 

Jarmin. R.; Measuring the impact of manufacturing extension. In: Manufacturing Modernization: 

Learning from Evaluation Practices and Results, eds. P. Shapira and J. Youtie. pp. 129-

154. .Atlanta. Workshop on the Evaluation of Industrial Modernization. School of Public 

Policy. Georgia Instimte of Technology and Georgia Tech Economic Development 

Institute. 1997. 

240 



www.manaraa.com

Journal of Technology Transfer 23. Spring 1998 

Jovanovic. B.: Selection and the evolution of industry'. Econometrica 50:649-670, 1982. 

Kane, .VL, Luna, D., Russell, J., and Heye, C.: The value of manufacturing e.xtension programs in 

.\merica. In: Manufacturing Modernization: Learning from Evaluation Practices and 

Results, eds. P. Shapira and J. Youtie. pp.99-114. Atlanta, Workshop on the Evaluation 

of Industnal Modernization. School of Public Policy. Georgia Institute of Technology 

and Georgia Tech Economic Development Institute, 1997. 

K^uzenbach and Smith: The Wisdom of Teams: Creating the High-Performance Organization. 

Boston: Harv ard Business School Press, 1993. 

Kelley . .M.R. and Brook. H.: External learning opportunities and the diffusion of process 

innovations to small firms: the chase of programmable automation. Technological 

Forecasting and Social Change 39:104-125. 1991. 

Kclley, M.R. and Helper. S.: Firm size and capabilities, regional agglomeration and the adoption 

of new technology. H. John Heinz III School of Public Policy and Management. Carnegie 

Mellon University. Pittsburg. February 1997. 

Levin. S., Levin, S., and Meisel. J.: .A. dynamic analysis of the adoption of a new technology: the 

case of optical scanners. The Review of Economics and Statistics 69:12-17. 1987. 

Luna, D.: Why markets tolerate mediocre manufacturing. Challenge 39:4 11-16. 1996. 

Luna, D.: Toward lean or nch? What performance benchmarking tells us about SME 

performance, and some implications for extension center services and mission. In: 

Manufacturing Modernization: Learning from Evaluation Practices and Results, eds. P. 

Shapira and J. Youtie, pp. 99-114. .Atlanta, Workshop on the Evaluation of Industrial 

.VIodemization. School of Public Policy. Georgia Institute of Technology and Georgia 

Tech Economic Development Institute, 1997. 

Mansfield. E.: The Economics of Technological Change. New York: W.W. Norton. 1968. 

.Mansfield. E.: Research and Innovation in the Modem Cooperation. New York. Norton. 1971. 

.Mansfield. E.: The contribution of R&D to economic growth in the U.S. Science 175:477-486. 

1972. 

241 



www.manaraa.com

Mendelowiiz, A.; Oven iew of GAO's study of companies' perspective on manufacturing 
extension program serv ices. In; Evaluating Industrial Modernization: Methods and 

Results in the Evaluation of Industrial Modernization Programs, eds. P. Shapira and J. 

Youtie. pp. 156-158. .Atlanta, Workshop on the Evaluation of Industrial Modernization. 

School of Public Policy. Georgia Institute of Technology and Georgia Tech Economic 

Development Institute. 1995. 

Metcalfe. S.; The economic foundations of technology policy: equilibrium and evolutionary' 

perspectives. In: Handbook of the Economics of Innovation and Technological Change. 

ed. P. Stoneman. pp. 409-512. Oxford: Blackwell Publishers. 1995. 

Michigan; The Paths to Prosperity. Lansing, Governor of Michigan's Office, Task Force for a 

Long-Term Economic Strategy for Michigan, 1984. 

Minmger. L.; General .\ccounting Office perspectives in evaluating federal technology-related 

programs. In; Evaluating Industrial Modernization Programs: Issues. Practices, and 

Strategies, eds. P. Shapira and J. Youtie. pp. 77-87. .Atlanta. Workshop on the Evaluation 

of Industrial .Modernization. School of Public Policy, Georgia Institute of Technology 

and Georgia Tech Economic Development Institute. January 1994. 

Mowcp. . D.: The practice of technology policy. In Handbook of the Economics of Innovation 

and Technological Change, ed. P. Stoneman. pp. 513-557, Oxford: Blackwell Publishers. 

1995. 

Mo \ver\ . D. and Rosenberg. The influence of market demand upon innovation: a critical 

revue of some recent empirical studies. Research Policy 8:103-53. 1979. 

Nabseth. L.: The diffusion of innovations in Swedish industry'. In: Science and Technologv in 

Economic Growth, ed. B. R. Williams. St. -Ajiton. .Austria, Proceedings of a Conference 

Held by the International Economic .Association, 1973. 

National Coalition for Advanced Manufacturing (NC.AM): Smart Prosperirv; K.evs to Sustaining 

Productivitv Growth; Policv .Analvsis and Recommendations. Washington. D.C.. NC.AM. 

March 2000. 

National Research Council: Learning to Change: Opportimities to Improve the Performance of 

Smaller .Vlanufacturers. Washington, D.C.. National -Academy Press. 1993. 

Nelson. R.: The Sources of Economic Growth. Boston. Harvard University Press. 1996. 

Nelson R. and Soete. L.; Policy conclusions. In: Technical Change and Economic Theory, eds. 

G. Dosi. C. Freeman. R. Nelson, G. Silverberg, and L. Soete. London. Pinter. 1988. 

Nelson. R. and Winter. S.; .An Evolutionary Theory of Economic Change. Boston. Harvard 

University Press, 1982. 

242 



www.manaraa.com

Nelson, R. and Winter, S.: Factor price changes and factor substitution in an evolutionary model. 

Bell Journal of Economics 6:466-486. 1975. 

Nelson, R. and Winter, S.: Neoclassical vs. evolutionary theories of economic growth: critique 

and prospectus. Economic Journal 84:886-905, 1974. 

NIST: Manufacturing Technology Centers Third Year Review Panel. Gaithersburg, NIST. 1992. 

NIST: Manufacturing Technology Centers: Broad Programmatic Issues. Washington. D.C.. 

Government Pnnting Office. 1994. 

NIST : International scope of work for CMC. NIST: Gaithersburg, 1996 

Norgaard, R.; Coevolutionar\' development potential. Land Economics 60:159-76, 1984. 

Oldsman, E. and Heye. C.: Waste not, ^vant not - a look, at the impact of manufacturing 

extension centers. The Journal of Technology Transfer. 23:37-42. Spring 1998. 

Organization for Economic Co-Operation and Development: Technology. Productivity and Job 

Creation, Vol. 1. Paris. OECD, 1996. 

Osborne, D.: Laboratories of Democracy: .A. New Breed of Governor Creates Models for 

National Growlh. Boston, Harvard Business School Press, 1990. 

Pennsylvania: Choices of Pennsylvanians. Harrisburg, Governor's Office of Policy 

Development. 1985. 

Pilcher, D.: The third wave of economic development. State Legislatures 17: 34-37. November 

1991. 

President: Economic Report of the President. Washington. D.C.. Government Printing Office. 
198S. 

President: Economic Report of the President. Washington. D.C.. Government Printing Office. 
1989. 

President: Economic Report of the President. Washington. D.C.. Government Printing Office. 

1990. 

President: Economic Report of the President. Washington. D.C., Government Printing OfBce. 
1991. 

President: Economic Report of the President. Washington. D.C.. Government Printing Office. 
1993. 

243 



www.manaraa.com

President; Economic Report of the President. Washington, D.C., Government Printing Office. 

1994. 

President; Economic Report of the President. Washington, D.C., Government Printing Office, 

1995. 

Public Law. no. 100-418, 23 .-\ugust 1988. 

Public Law. no. 102-245, 14 Februarv' 1992. 

Ray. G. F.; The diffusion of technology. National Institute Economic Review, 40-83, 1969. 

Ray. G.F.; The Diffusion of .Vlature Technologies. Cambridge, Cambridge University Press. 

1984. 

Reamer, .\.D.; Institutional assessment of technology programs. In; Evaluating Industrial 

Modernization; Methods and Results in the Evaluation of Industrial Modernization 

Programs, eds. P. Shapira and J. Youtie, pp. 122-127. Atlanta. Workshop on the 

Evaluation of Industrial .Modernization. School of Public Policy, Georgia Institute of 

Technology and Georgia Tech Economic Development Institute. 1995. 

Reardon. K..M.; Local Economic Development in Chicago. 1983-1987; The Reform Efforts of 

.Mayor Harold Washington. Ph.D. dissertation. Cornell University. Ithaca. 1990. 

Rhoades, S.; The importance of manufacturing extension - a state perspective. The Journal of 

Technologv Transfer, 23;13-16, Spnng 1998. 

Rhodes. D.; The Manufacturing E.xtension Partnership Program in .America; How Effective? .A. 

Review of the Evidence. .Masters Thesis. University of Illinois at Chicago. 1999. 

Rogers. E.; Diffusion of Innovations. New York. Free Press. 1962. 

Romeo. .A..-\.; Interindustry and interfirm differences in the rate of diffusion of an innovation. 

The Review of Economics and Statistics. 57;3ll-319. .\ugusi 1975. 

Rosenfeid. S.; Bringing business clusters into the mainstream of economic development. 

European Planning Studies. 5;3-23, 1997. 

Ross D. and Friedman R.; The emerging third wave. The Entrepreneurial Economv. 9:3-10, 

autumn. 1990. 

Schumpeter. J.; Capitalism. Socialism and Democracy. New York. Harper Brothers. 1942. 

Scitovsky, T.; Economic Theorv and the Measurement of Concentration. Business Concentration 

and Price Policv. Princeton. National Bureau of Economic Research. 1955. 

244 



www.manaraa.com

Scott, AJ.; New Industrial Space. London, Pion. 1988. 

Sears, D.W. and Blackerby. P.: The MEP evaluation approach: past, present, and future. In: 

Manufacturing Modernization: Implications of Evaluation Results for Program 

Improvement and Policv Development, eds. P. Shapira and J. Youtie, pp. 161-170. 

Atlanta, Workshop on the Evaluation of Industrial Modernization, School of Public 

Policy, Georgia Instimte of Technology and Georgia Tech Economic Development 

Institute, 1998. 

Shapira, P.: The Impact of NIST's TRP Programs on Industrial Modernization Service Provision 

m the United States. Case Studv: Chicago Manufacturing Center. Atlanta. Georgia Tech 

Policy Project on Industrial Modernization, Georgia Institute of Technology, September 

1995.'  

Shapira. P.: .Modem times: teaming from state initiatives in industrial extension and technology 

transfer. Economic Development Ouarterlv, 4:186-202, .August 1990. 

Shapira, P.: E.xtcnding manufacturing extension. Issues in Science and Technology, 14.3:45-50. 

Spnng 199S. 

Shapira, P.. Roessner, D., and Youtie, J.: Current practices in the evaluation of industrial 

modernization programs. In: Evaluating Industrial VIodemization Programs: Issues. 

Practices, and Strategies. .Atlanta, pp. 1-17., Workshop on the Evaluation of Industrial 

Modemization. School of Public Policy and Economic Development Institute. January 

1994a. 

Shapira. P.. Roessner. D.. and Youtie. J.: Evaluating industrial modemization programs: issues, 

practices, and strategies. .Atlanta. Workshop on the Evaluation of Industrial 

Modemization. School of Public Policy and Economic Development Institute. January 

1994b. 

Shapira. P. and Youtie. J.: Evaluating Industrial Modemization: .Methods and Results in the 

Evaluation of Industrial .Modernization Programs. .Atlanta. Workshop on the Evaluation 

of Industnal Modemization. School of Public Policy. Georgia Institute of Technology 

and Georgia Tech Economic Development Institute. 1995. 

Shapira, P. and Youtie. J.: Vlanufacturing Modemization: Learning from Evaluation Practices 

and Results. .Atlanta. Workshop on the Evaluation of Industrial Modemization. School of 

Public Policy. Georgia Institute of Technology and Georgia Tech Economic 

Development Institute, 1997. 

Shapira. P. and Youtie. J.: Manufacturing Modemization: Implications of Evaluation Results for 

Program Improvement and Policv Development. Atlanta. Workshop on the Evaluation of 

245 



www.manaraa.com

Industrial Modernization, School of Public Policy, Georgia Institute of Technology and 

Georgia Tech Economic Development Institute. 1998. 

Simon, Models of Bounded Rationalitv. Volume 2: Behavioral Economics and Business 

Organization. Boston, MIT Press. 1982. 

Simon, Theories of decision making in economics, .\merican Economic Review 49:253-

2S3.1959. 

Solow. R.M.: A contribution to the theory of economic growth. Ouarterlv Journal of Economics. 

70:65-94, February 1956. 

Solow. R M.: Technical change and the aggregate production function. Review of Economic 

Statistics 39:312-320. 1957. 

Stoneman, P. and Kwon, M.J.: Technology adoption and firm profitability. Economic Journal. 

106:952-962. July 1996. 

Stoneman. P. and Vickers. J.: The assessment; the economics of technology policy. Oxford 

Review of Economic Policy. 4:i-xvi. 1988. 

Tassey, G.: The role of government in supporting measurement standards for high technology 

industries. Research Policv 11:311-320, 1982. 

Tcese. D.J.: Profiting from technological innovation: implications tor integration, collaboration, 

licensing and public policy. Research Policv 15:285-305. 1986. 

Thompson. J.: Proposal for the Super Conducting Collider. Governor of Illinois. 1 September 

1997. Springfield. 

Thompson. W.: .A. Preface to Urban Economics. Baltimore. Johns Hopkins Press. 1965. 

Tiebout. C.: The Community Income Economic Base Studv. Supplementary Paper No. 16. New 

\'ork. Committee for Economic Development. December 1962. 

Tushman and .\nderson: Technological discontinuities and organization environments. In: The 

Management of Strategic Change, ed. Pettigrew. Oxford: Blackwell. 1987. 

United States: Making Things Better: Competing in .Vlanufacturing. Congress, Office of 

Technology .Assessment: Government Printing Office. Washington. D.C.. 1990. 

United States: Manufacturing E.xtension Programs: Manufacturers' Views about Deliver\' and 

Impact of Services. General Accounting Office. Washington D.C.. 1996. 

246 



www.manaraa.com

L'nited States: Paying the Bill; Manufacturing and America's Trade Deficit, OTA-ITE-390. 

Congress. Office of Technological Assessment; Government Printing Office. 

Washington. D.C., 1988. 

L'nited States: Technology Transfer: Federal Efforts to Enhance the Competitiveness of Small 

Manufacturers. General Accounting Office. Washington D.C., 1991. 

University of Illinois at Chicago Center for Urban Economic Development (UICUED): 

Facilitating Federal Technology Transfer to Small and Medium Sized Business and State 

and Local Government. Chicago. LTCL'ED, 1984 

\ inccnti, W.G.: What Engineers Know and How thev KJIOVV It. Baltimore, Johns Hopkins Press. 

1990. 

Wilkins. T.: Evaluating MECs: benchmarking with ourselves. In: Manufacmring Modernization: 

Implications of Evaluation Results for Program Improvement and Policy Development, 

eds. P. Shapira and J.Youtie. pp. 83-90. .Atlanta, Workshop on the Evaluation of 

Industrial .Modernization, School of Public Policy, Georgia Institute of Technology and 

Georgia Tech Economic Development Institute, 1998. 

•^'in. R. and Oldsman. E.: Logic Model for Evaluating Changes in Manufacturing Firms. 

Bethesda, National Institute of Standards and Technology. 1995. 

\'outie. J.: The Impact of NIST's TRP Programs on Industrial Modernization Service Provision 

in the United States. Case Studv: Chicago Manufacturing Center. .Atlanta. Georgia Tech 

Policy Project on Industrial Modernization. Georgia Institute of Technology, September 
1997.' 



www.manaraa.com

MTA 

NATALIE A. DA VILA 
e-mail: ndavila(^roosevelt.edu 

EDUCATION 

University of Illinois - Chicago, Illiaois. Ph.D. in Public Policy Analysis. May 2001. 

Specialization in Economic Development and Fiscal Policy. Dissertation titled "The 

Effectiveness of Manufacturing Extension; Economic Development Versus Technology-

Diffusion Policy?" 

University of .Michigan - .Ann .Arbor, .Vlichigan. 

M..\. in .Applied Economics. .August 1995. 

Specialization in Econometrics and Industrial Organization. 

Queen's University - Belfast, Northern Ireland. 

B.S. in Economics, with honors. June 1984. 

Specialization in International and Regional Economics. Minor in .Accounting. 

TE.ACHING EXPERIENCE 

Roosevelt University, School of Policy Studies 

Assistant Professor in Economics. Fall 2000 to Present 

Courses; .Microeconomics. Statistics, Urban Economic Development. 

University of Illinois at Chicago, Department of Urban Planning 
Econom.c Development .Analysis 11. Wimer 2000 

University of Wisconsin at .Milwaukee, Department of Urban Planning 
Plannmg .Analysis. Winter 2000 

ACADEMIC AWARDS 

Illinois Consortium for Higher Education Scholarship, 1990-1993 

University of Michigan E.xchange Scholarship, 1984-1985 

PROFESSION AL EXPERIENCE 

ND Consulting 

President, 1999 to 2000 
President of consulting firm specializing in public policy evaluation, economic impact analysis and 
industry research. Projects included; 

248 



www.manaraa.com

• Developed an evaluation plan for the Chicago Economic Development Partnership. 
• Researched trends in higher education distance learning for Lake Forest Graduate School of 

Management. 
• Economic impact analysis on the capital improvement spending by the Chicago Board of Education. 
• Econometnc analysis of tactors influencing productivity in small and medium-sized manufacmnng 

firms for the Joyce Foundation. 
• Survey and analysis of modernization needs of small and medium-sized manufactunng firms m 

Illinois for the Chicago Manufactunng Center. 

Chicago Manufacturing Center 

Director of Economic Evaluation and Market Research, 1995 to 1999 
• Directed evaluation and research for a federally funded consulting firm. The mission of the 

organization was to increase the global competitiveness of small medium-sized firms through the 
provision of subsidized consulting services. 

• Directed professional staff conducting pnmary and secondary, domestic and international, market 
research for small and medium-sized manufacturing firms. 

• Member of national team of e.xperts selected by the Federal government to develop an evaluation 
methodology for the U.S. manufactunng e.xtension program. 

• Conducted industry and country analyses to direct program resources. 
• Established consultant selection process, evaluated proposals, directed projects, and managed 

consultant relationships. 

Cit> of Chicago, Department of Planning and Development 

Director of Economic Research, 1992 to 1995 
• Directed professional staff analyzing and evaluating regional and urban policy issues in the areas of 

economic development, industry studies, fiscal policy, international trade, and program evaluation. 
• Developed and analyzed federal, state, and local tlscal policy proposals impacting mdusmal and 

economic development. 
• Prepared and oversaw development of technical reports and made recommendations on mdustnal 

and economic development policy issues. Key projects included the effectiveness of Chicago's 
industrial development incentives, the impact of local ta.x policy on the theater industry, and the 
impact of the City's employee ta.x on business development. 

• Conducted economic impact and cost-benefit analysis of proposed mdustnal development, 
commercial development. and.'or tlscal policies. 

Cit> of Chicago, Office of Budget and Management 

Chief Revenue .Analyst, 1988 to 1992 
• Directed staff conducting fiscal policy analysis. 
• Prepared official annual forecast of City revenue. 
• .\dvised the Budget Director on federal, state, and local fiscal policy issues. 
• Prepared \.\.Titten revenue impact analyses of proposed state and local tax legislation for the Budget 

Director. 
• Prepared analyses of alternative revenue sources for the City. 
• Conducted cost studies of the building, fire, and zoning departments. 
• Designed, implemented, and evaluated department revenue reponing procedures. 
• Developed econometnc models to forecast the City's economically sensitive revenue sources. 

249 



www.manaraa.com

• Prepared fi\ e-year expenditure and revenue projections for fiscal planning purpose. 
• Designed and prepared monthly revenue report for the Budget Director. 

Federal Reserve Bank of Chicago 

Economic Research Consultant, 1987 to 1988 
• Co-authored paper on the impact of unemplojTnent insurance programs on vanous industnal sectors. 
• Collected and analyzed economic and financial data for the following projects; The Cost of Doing 

Business in Chicago; Capital Formanon in the United States; and Electric Power Generanon in the 

Midwest. 

Northern Ireland Economic Council 

.Assistant Economist, 1985 to 1987 
• .\nalvzed and reported on industrial and labor trends in Northern Ireland. 
• Meld focus groups and interviewed business and labor leaders on industnal development issues. 
• Made economic development and job training policy recommendanons to the Bntish Government. 
• Prepared published reports on local industrial policy issues. 

PLBL1C.\TI0NS 

How the Chicago .Manutacturing Center Uses Evaluation in Decision Making. In; Manutacturing 

.Modernization: Learning from Evaluation Practices and Results, eds. P. Shapira and J. 

Voutie. pp. 141-14S. .Atlanta. Workshop on the Evaluation of Industrial Modernization. 

School of Public Policy. Georgia Institute of Technology and Georgia Tech Economic 

Development Institute. 1998. 

Case Study .Analysis of the Impact of Chicago Manufacturing Center Serv ices on Dynacircuits 

Corporation. In: VIEP Successes: A Case Studv Approach. Washington. D.C.:National 

Institute of Standards and Technology. Department of Commerce. 1997. 

Case Study .Analysis of the Impact of Chicago Manufacturing Center Services on Glendale 

Technologies Corporation. In: MEP Successes: .A Case Studv .Approach. Washington. 

D.C.iNational Institute of Standards and Technology. Depanment of Commerce. 199". 

pp. S5-92. 

Business Taxes: .A Comparison of Seven Cities. Chicago:Civic Federation of Chicago. .April 

1995. 

With William Testa. Unemployment Insurance Ta.xes. In: Commentary. Summer 1990. 

.An Economic Strategy for the Northern Ireland Clothing Industry. Northern Ireland Economic 

Council. Belfast: NTEC. 1988. 

250 



www.manaraa.com

•AJI Eccnomic Strategy for the Non-Metailic Mineral Sector in Northern Ireland. Ncrthem Ireland 

Economic Council. Belfast; NTEC, 1988. 

Quarterly Economic .Assessment of the Northern Ireland Economy. Nonhem Ireland Economic 

Council. Belfast: NIEC. 198". 

251 


