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1. EXECUTIVE SUMMARY 

PURPOSE 

U.S. manufacturing is in a state of decline.  According to the Bureau of Labor Statistics, 

from 2005 to 2008, manufacturing employment has dropped by 8.5% in the United States and 

13.2% in the state of Georgia.  Unfortunately, decreases in manufacturing employment have not 

been offset by gains manufacturing output.  According to the Bureau of Economic Analysis, 

from 2005 to 2008, manufacturing output in the state of Georgia has declined by 4.6%.  The 

situation is a serious one and developing strategies to counter prevailing trends is important for 

the health of the state‟s economy.  The purpose of this project is to identify steps that can be 

taken to maximize the odds of survival for manufacturing firms in the state of Georgia.   

STATISTICS 

This study relies primarily on data taken from a 2005 Georgia Manufacturing Survey 

(GMS) conducted by the Enterprise Innovation Institute (EII).  Of the 648 firms analyzed in the 

2005 Georgia Manufacturing Survey (GMS) 624 (96%) have survived to the present day while 

24 (4%) have closed.  Of the 648 firms analyzed 142 belong to a traditional industry.  Georgia‟s 

traditional industries consist of its Pulp and Paper, Food Processing and Textiles and Carpet 

industries.  These are the state‟s largest manufacturers.  Together they employ almost half of the 

state‟s manufacturing workforce.  The survival of these industries is critical for the state‟s 

economic viability.  According to the 2005 Georgia Manufacturing Survey approximately 7% of 

these industries have closed since 2005. 
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FINDINGS 

If we define the odds of survival to be the probability that a firm will survive divided by 

the probability that a firm will not survive, several interesting results emerge.  When looking at 

all 648 firms from the 2005 Georgia Manufacturing Survey the most influential variables 

manifest themselves in the following ways: if a firm engaged in innovation related expenditure 

its odds of survival were 107 whereas if a firm did not engage in such expenditure its odds of 

survival drop to 22.  For the same firm group if a firm applied for a patent or registered an 

industrial design its odds of survival were 94 whereas if a firm did not engage in this activity its 

odds of survival drop to 23.  Finally, if a Georgia manufacturer registered a trademark or 

assumed a copyright its odds of survival were 71 whereas if a firm did not engage in this activity 

its odds of survival drop to 24.  When looking solely at Georgia‟s traditional industries the most 

influential variables emerge as follows: if a firm engaged in in-house R&D expenditure its odds 

of survival were 39, whereas if a firm did not engage in such expenditure its odds of survival 

drop to 10.  If a firm engaged in other innovation-related expenditure its odds of survival were 

18, whereas if a firm did not engage in such expenditure its odds of survival drop to 13.  Finally, 

if a traditional industry engaged in a Product Innovation its odds of survival were 18, whereas if 

a traditional industry did not engaged in Product Innovation its odds of survival dropped to 10.   

IMPLICATIONS 

The variable appearing most prominently in all survival analyses is per capita R&D 

spending.  High levels of this variable had the strongest influence on firm survival.  The converse 

is also true.  Creating an environment conducive to this variable is important for the long term 

survival and growth of manufacturing industries in Georgia.  More steps can be taken to achieve 
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this goal. In a 2006 white paper, Terry Gandy (EII) outlines several of these: first, more can be 

done to recruit R&D companies; second, legislation can be passed to provide relatively more 

attractive R&D tax credits and build Georgia‟s venture capital industry; third, reforming current 

intellectual property laws can make R&D more efficient and safe; fourth, there is room for 

Georgia universities to structure a more effective relationship with business in maximizing 

industry R&D and commercialization opportunities; fifth, university infrastructure can be 

enhanced in ways that produce greater returns in attracting industry R&D (Gandy, 2006).   

2. PRIMARY RESEARCH QUESTION 

What factors contribute most to firm survival for manufacturers in Georgia? 

3. LITERATURE REVIEW 

 This study has benefited significantly from a white paper written by Terry Gandy of 

Georgia Tech‟s Enterprise Innovation Institute.  His paper, “Strategy for Increasing Industry 

R&D in Georgia,” outlines several stratagems for how policymakers can incentivize R&D in the 

state of Georgia.  His analyses draw heavily on state-level R&D data taken from the National 

Science Foundation (NSF).  Several of Mr. Gandy‟s ideas are highlighted in section 13 of this 

paper. 

 The present study has also benefited from the thoughts and ideas of Stephen Roper, Jun 

Du, and James Love in their paper: “Modelling the Innovation Value Chain.” In this paper, 

Roper et al. define the innovation value chain as the recursive process of knowledge sourcing, 

transformation and exploitation.  They draw on several variables in building their model, many 

of which are also used in the present study.   

 This study has also profited from the work of Mark Dodgson and Sybille Hinze.  In their 

paper, “Measuring Innovation,” they consider several diverse indicators to measure innovation, 
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including data from scientific publications, patents, personnel and R&D expenditures.  The 

present inquiry includes and emphasizes these variables.  While these variables provide an 

excellent starting point, Dodgson and Hinze emphasize that more data and/or variables is needed 

to better capture the multifaceted realities of the innovation process. 

 Last, but by no means least, the present study has benefited tremendously from the 2005 

Georgia Manufacturing Survey, conducted by Georgia Tech‟s Enterprise Innovation Institute and 

School of Public Policy to assess the business and technological conditions of Georgia‟s 

manufacturers.  This survey highlights the substantial benefits of firm innovation.  The data in 

this survey form the cornerstone for the current inquiry.  Moreover, the principle author of this 

survey, Dr. Philip Shapira, provided key ideas and guidance for the present undertaking. 

4. DATA 

The data used in this study comes from several sources, including: the Bureau of Labor 

Statistics, the Bureau of Economic Analysis, the Georgia Department of Labor, the National 

Science Foundation, a 2005 Georgia Manufacturing Survey and a June 2009 telephone survey.  

The calculations performed in this study have relied most heavily on the latter two sources.   

5. RESEARCH DESIGN 

The purpose of this project is to identify the variables which maximize the odds of 

survival for manufacturing firms in Georgia.  As stated previously, we define odds of survival to 

be the probability that a firm will survive divided by the probability that it will close.  This 

project proceeds by individual calculating the odds of survival for each value of every 

independent variable for all firms in the dataset based on survival and closure statistics for every 

firm in the 2005 Georgia Manufacturing Survey.  The variables producing the largest survival 

ratios are emphasized in this study. 
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6. DEFINITION OF VARIABLES USED IN THIS STUDY
1
 

The explanatory variables used in this study can be grouped into six primary categories: 

(1) Innovation Variables, (2) R&D Variables (All Per Capita), (3) Firm Resource Variables, (4) 

Human Resource Variables, (5) Firm Performance Variables, and (6) Intellectual Property 

Variables.  Variables belonging to each of these groups are defined below: 

Odds of Survival: the probability that a firm will survive divided by the probability that it will 

close. 

Product Innovation: A binary variable indicating if a given company had introduced a new or 

significantly improved good or service. 

Process Innovation: A binary variable indicating if a given company had implemented a new or 

significantly improved production process or method of providing services. 

Organizational Innovation: A binary variable indicating new or significant changes in firm 

structure, management methods, or information exchange systems. 

Marketing Innovation: A binary variable indicating new or significant changes in marketing 

methods to increase the appeal of goods or services or enter new markets. 

In-house R&D: An interval ratio variable indicating the dollar value of all in-house R&D 

spending for a given firm. 

Acquisition of External R&D: An interval ratio variable indicating the dollar value of all 

external R&D for a given firm. 

Acquisition of Machinery, Equipment and Software: An interval ratio variable indicating the 

dollar value of machinery, equipment and software spending for a given firm. 

All other innovation-related expenditures: An interval ratio variable indicating the dollar 

value of all other innovation-related expenditures not captured by the previous three variables. 

                                                           
1
 Note: with the exception of ‘Odds of Survival,’ variables and their definitions come from the 2005 GMS 
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Total R&D: An interval ratio variable indicating the sum of all R&D variables. 

Employment: An interval ratio variable indicating the number of full-time equivalent employees 

employed by a given establishment. 

Multi-Facility: A binary variable indicating if a given company was affiliated with other 

establishments.   

Age: An interval ratio variable indicating plant age in years. 

Lack of Finance: A binary variable indicating if a given company had a lack of readily available 

innovation funds.  Indicates a constraint on innovation.   

GA HQ: A binary variable indicating if a given manufacturing establishment is headquartered in 

Georgia. 

% Employees with GED: Denotes the percentage of firm employees in possession of a GED at 

the time of the 2005 GMS.   

% Employees with College Degree: Denotes the percentage of firm employees in possession of 

a college degree at the time of the 2005 GMS.   

% Employees Working in Teams: Denotes the percentage of employees in production work 

working in teams at the time of the 2005 GMS.   

Company Spending on Training Activities (per capita): An interval ratio variable indicating 

the amount of money a given company spent on all training activities in fiscal year 2004, per 

employee. 

Staff Training: A binary variable indicating if a given company had engaged in training staff to 

develop or introduce innovations. 

% of Orders Delivered on Time: Denotes the percentage of orders that a given firm delivered 

in a timely manner. 
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Capital Intensity: The ratio of capital investment to total employment for a given firm.   

Employment Growth: Denotes the rate of employment growth for a given firm from 2002 to 

2004. 

Sales Growth: Denotes the rate of sales growth for a given firm from 2002 to 2004. 

Productivity: The ratio of 2004 sales to 2004 wages for a given company. 

Price: A binary variable indicating if a given company competed primarily on the basis of price. 

Quality: A binary variable indicating if a given company competed primarily on the basis of 

quality. 

Delivery Time: A binary variable indicating if a given company competed primarily on the basis 

of delivery time. 

Patent: A binary variable indicating if a given company applied for a patent.  

Trademark: A binary variable indicating if a given company registered a trademark or assumed 

a copyright. 

Confidentiality: A binary variable indicating if a given company signed a confidentiality 

agreement. 

Published: A binary variable indicating if staff at a given company published papers or technical 

articles. 

Market Research: A binary variable indicating if a given company engaged in market research 

and advertising. 

Customers: A binary variable indicating if a given company ever worked with customers to 

create or design a product, process or other innovation. 

Suppliers: A binary variable indicating if a given company ever worked with suppliers to create 

or design a product, process or other innovation. 
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7. MANUFACTURING OVERVIEW 

U.S. manufacturing is in a state of decline.  In recent times domestic manufacturing 

industries have experienced increasing international pressure from low-wage regions of the 

world.  Low-wage regions can offer more competitive prices on products of comparable quality 

due to their lower unit-labor costs.  A typical U.S. response to this situation has been to export 

domestic production to low-wage economies and thereby benefit from their low labor costs.  

When domestic companies go overseas, however, so do U.S. jobs and investment dollars.  This 

study argues that there exist preferable alternatives to off-shoring. 

According to the Bureau of Labor Statistics (BLS), over the past 4 years, the number of 

manufacturing establishments has dropped by c.a. 1.3% in Georgia and in the country as a 

whole:  

  



12 
 

 

Figure 1: Manufacturing Establishment Growth in the U.S. and Georgia (BLS) 

Trends in manufacturing employment, however, paint a different picture.  If we consider 

the same regions and the same timeframe (2005-2008), we see that while employment has 

dropped by 8% in the United States it has dropped by almost twice percentage that in the state of 

Georgia: 
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Figure 2: Manufacturing Employment Growth in the U.S. and Georgia (BLS) 

These numbers imply that when a manufacturing establishment closes in the state of Georgia it 

undermines Georgia employment levels relatively more severely than when the same thing 

occurs at the national level.  The picture is a bleak one for Georgia manufacturing. 

The counter-argument can be made that the situation is not quite as bad as it seems 

because technological advances in production allow employers to replace human labor with 

sophisticated automated processes on the production line, which tends to lower costs and 

increase profits over the long run.  Hence, it is possible to witness increasing profits and output 

while employment figures are dropping.  Unfortunately, this does not seem to be the case for 

Georgia‟s manufacturing industries.  The next chart, which comes from the Bureau of Economic 

Analysis (BEA), shows manufacturing output levels for the state of Georgia from 2005 to 2008.   
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Figure 3: Manufacturing Output Growth in Georgia (BEA) 

As can be seen from this graph, manufacturing output has been steadily declining in recent years.  

Hence, the argument that losses in employment are being offset by gains in profit and total 

output doesn‟t hold much weight here.  In conclusion, Georgia‟s manufacturing industries are in 

a state of decline and are in need of repair. 

8. A CLOSER LOOK: GEORGIA’S TRADITIONAL INDUSTRIES 

 The paper now takes a closer look at the performance of leading manufacturing industries 

in the state of Georgia.  Georgia‟s leading manufacturers, both in terms of the number of 

individuals they hire as well as their contribution to gross state product, are its traditional 

industries.  Georgia‟s traditional industries consist of its pulp and paper, food processing, and 

textiles & carpet industries.   Together, these three industries form the industrial backbone of the 

state‟s economy.  They jointly employ almost half of the state‟s manufacturing workforce (by 
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way of comparison, the same three industries employ approximately 22% of the nation‟s 

manufacturing workforce).  The health of these industries is important for the state‟s economy as 

well as the jobs of thousands of Georgians.  The next figure charts establishment trends for 

Georgia‟s traditional industries as well as all of its manufacturers: 

 

Figure 4: Manufacturing & Traditional Industry Establishment Growth in Georgia (BLS) 
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As can be seen from the above graphs, the number of traditional industry closures has much 

larger, in percentage terms, than the number of manufacturing closures for the state as a whole.  

 The next figure considers individual employment trends for each of Georgia‟s traditional 

industries: 

 

Figure 5: Traditional Industry Employment Growth (BLS) 

As can been seen from the above graph, from 2005 to 2005, Food Processing  has experienced 

slightly positive employment growth while other two industries have witnessed negative growth: 

Paper on the order of 9% and Textiles on the order of 18%.  As can be seen from the graph, 

among traditional industries Textiles was the #1 employer (in terms of most hires) in 2005 and 

2006, but has since seen a steady erosion of its position.  The next figure shows trends in 

traditional industry output (measured in gross domestic product in millions of current dollars).  

The timeframe under consideration is 2005-2007 (data for 2008 was not available). 
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Figure 6: Traditional Industry Output Growth (BEA) 

As can be seen from the above graph, all industries have experienced negative output growth in 

recent years, but Food Processing has seen the largest decline in negative GDP growth (at 20%).   

The next figure maps both traditional and manufacturing establishment and employment 

closures onto a Google Earth freezeframe (appearing at the top of the next page).  
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Figure 7: Manufacturing establishment closures in Georgia since 2005 (Georgia Department of 

Labor; Google Earth) 

Icons in the above map represent establishment closures and their size represents the average 

number of employees that were working at that establishment before it closed.  We see from this 

figure that the most number of establishment closures has occurred in the northwest part of the 

state, while the largest number of employees affected by establishment closure has occurred in 

the southern part of the state. 
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9. THE GEORGIA MANUFACTURING SURVEY 

  Since 1994 Georgia Tech‟s Enterprise Innovation Institute and School of Public Policy 

have conducted a statewide study every 2-3 years to assess the business and technological 

conditions of Georgia‟s manufacturers.  Results are used to improve manufacturing assistance 

programs as well as regional innovation initiatives in the state of Georgia.  The ultimate goal of 

this survey is to help Georgia manufacturers better compete, improve profit margins and create 

jobs for Georgians.  In 2005 manufacturing surveys were sent to more than 4,000 Georgia 

manufacturers and completed results from 648 firms, all with 10 or more employees, were 

selected for analysis.   

 The results of the 2005 Georgia Manufacturing Survey form the basis for the current 

internship project.  Using data from the Georgia Department of Labor and a June 2009 telephone 

survey it was possible to determine which of the 648 firms from the 2005 Georgia 

Manufacturing Survey are have closed and which are still in operation.   Among the firms 

surveyed, 624 (96%) have survived to the present day, while 24 (4%) have closed.  Of the 648 

firms analyzed 142 belong to a traditional industry and among these 132 (93%) are still in 

operation.  The pie charts below show the relative proportions of closure for all of manufacturing 

as well as traditional industries: 
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Figure 8: Proportion of Traditional Industry Establishment Closures: 2005-2008 (BLS) 

 

Figure 9: Proportion of All Manufacturing Establishment Closures: 2005-2008 (BLS) 

As can be seen from the above, the proportion of traditional industries closures is noticeably 

larger than manufacturing as a whole.  This does not bode well for the future of Georgia 

manufacturing. 

After establishing firm closures it is possible to then use the variables from the 2005 

Georgia Manufacturing Survey to determine which has the greatest influence on a firm‟s odds of 

survival.  As mentioned previously, this paper defines the odds of survival for manufacturing 

firms as the probability that a given firm will survive divided by the probability that it will close.  

Traditional 
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This ratio can be calculated for each value of variables taken from the 2005 Georgia 

Manufacturing Survey.  After calculating all odds for every value of the variables in this study 

we are interested in identifying the variables which maximize survival odds for manufacturing as 

a whole as well as traditional industries.  Results are discussed below. 

10. LEADING ODDS OF SURVIVAL VARIABLES 

When considering all 648 firms from the 2005 Georgia Manufacturing Survey the most 

influential variables manifested themselves as follow: if a firm engaged in innovation related 

expenditure its odds of survival were 107 whereas if a firm did not engage in such expenditure 

its odds of survival drop to 22.  For the same firm group if a firm applied for a patent or 

registered an industrial design its odds of survival were 94 whereas if a firm did not engage in 

this activity its odds of survival drop to 23.  Finally, if a Georgia manufacturer registered a 

trademark or assumed a copyright its odds of survival were 71 whereas if a firm did not engage 

in this activity its odds of survival drop to 24.  For all manufacturers, innovation related R&D 

spending, as well as intellectual property variables, emerges prominent.  

When looking solely at Georgia‟s traditional industries the most influential variables 

emerge as follows: if a firm engaged in in-house R&D expenditure its odds of survival were 39, 

whereas if a firm did not engage in such expenditure its odds of survival drop to 10.  If a firm 

engaged in other innovation-related expenditure its odds of survival were 18, whereas if a firm 

did not engage in such expenditure its odds of survival drop to 13.  Finally, if a traditional 

industry engaged in a Product Innovation its odds of survival were 18, whereas if a traditional 

industry did not engaged in Product Innovation its odds of survival dropped to 10.  For Georgia‟s 



22 
 

traditional industries, innovation related R&D spending, as well as product innovation activity, 

emerges prominent. 

11. CHARTING THE ODDS OF SURVIVAL 

 This section of the paper calculates and graphs the odds of firm survival for every value 

of several of the leading interval ratio variables used in this study.  We begin by looking at odds 

of survival trends for the variable Employment Growth (defined as the rate of employment 

growth for a given firm from 2002 to 2004): 

 

Figure 10: Odds of Survival Graphed Against Employment Growth (2005 GMS) 

As can be seen from the above, when we run a linear trendline through the datapoints a positive 

relationship emerges between employment growth and odds of firm survival.  Larger firms are 

more likely to survive, on average, than smaller ones.  

0

5

10

15

20

25

30

35

40

45

Odds of 
Survival

Employment Growth



23 
 

The next graph considers odds of survival trends for the variable Capital Intensity (the 

ratio of capital investment to total employment for a given firm): 

 

Figure 11: Odds of Survival Graphed Against Capital Intensity (2005 GMS) 

As is apparent from the graph above, the higher the ratio of capital investment to employment, 

the greater its odds of survival, on average.  We note that the linear trendline in Figure 11 has 

approximately the same slope as the graph in figure 10.   

We next consider odds of survival trends for the variable % Employees with College 

Degree (this variable denotes the percentage of firm employees in possession of a college 

degree): 
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Figure 12: Odds of Survival Graphed Against Employee Education (2005 GMS) 

As is apparent from the graph above, the more educated a given firm‟s employee workforce, the 

greater its odds of survival will be, on average.  We also note that the linear trendline in Figure 

12 is noticeably steeper than it is in Figure 10 & 11 (i.e. its slope is larger).  This implies that 

employee education has a relatively stronger influence on the odds of survival than does capital 

intensity and employment growth, on average. 

 The final odds of survival graph discussed in this section depicts odds of survival trends 

for the variable R&D spending (per capita): 
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Figure 13: Odds of Survival Graphed Against R&D Spending (per capita) (2005 GMS) 

We note that the shape of this graph is fundamentally different than previous odds of survival 

charts.  While the trend in odds of survival is seems to hold fairly constant up until $3,846, it 

takes off at a geometric rate past that point (identified by a vertical red line).  Hence, while 

previous charts were best approximated by a linear trendline, Figure 13 is best estimated by an 

exponential curve.  The effects on the odds of survival take a bit longer to manifest an upward 

trend, but once the upward trends begins the rate of increase in markedly larger in this chart than 

it was in previous ones.  The distinction between these trends is made clearer in Figure 14: 

0

10

20

30

40

50

60

70

80

Odds of 
Survival

R&D Spending (per capita)



26 
 

 

Figure 14: Linear v. Exponential Increases in Odds of Survival 

Figure 14 graphically illustrates the difference between linear and exponential returns to the odds 

of survival.  While the non-R&D variables demonstrated a constant or arithmetic rate of return to 

odds of survival, R&D spending on innovations demonstrate a geometric or exponential rate of 

return to odds of survival.  Firms obtain „more bang for their buck,‟ so to speak, when they 

invest in R&D variables.  Given the importance of these variables the logical question is: what is 

the current state of R&D in Georgia? 

12. THE STATE OF R&D IN THE STATE OF GEORGIA 

 There is significant room for improvement in R&D in the state of Georgia.  According to 

the National Science Foundation Georgia currently ranks 27
th

 among U.S. states in R&D 

spending and accounts for approximately 1% of R&D spending nationwide.
2
 If we consider 

Georgia‟s R&D Intensity Ratio (defined as the ratio of R&D spending to Gross Domestic 

Product or Gross State Product) we see that Georgia‟s ranks 44
th

 out of 50 states.
3
  Given the 

importance of R&D for firm survival these trends do not bode well and beg the question: what 

can be done to incentive greater R&D spending in Georgia?  In a 2006 white paper for the 

                                                           
2
 See http://www.nsf.gov/statistics/infbrief/nsf08309/ 

3
 See http://www.nsf.gov/statistics/nsf08310/pdf/tab8.pdf 
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Georgia Research Alliance Terry Gandy (Enterprise Innovation Institute) directly addresses this 

issue.  Gandy outlines five steps that can be taken to cultivate an environment conducive to 

greater R&D investment (Gandy, 2006).  These are outlined below: 

13. INCENTIVIZING R&D IN GEORGIA 

The first step that can be taken towards incentivizing in-state R&D is to do more to 

recruit R&D companies.  These companies are naturally attracted to high quality university 

assets (e.g. prominent faculty, accessible research facilities, students with special skills).  The 

quality and accessibility of local academic assets is an important factor in location decisions of 

R&D intensive industries.  Academic assets can be cultivated in a manner to better attracts R&D 

companies and encourages greater R&D investment by industry.  Steps can also be taken to 

identify university faculty expertise and make special efforts to recruit those R&D companies 

whose research coincides with these domains.  The state of Florida has implemented a program 

to match whatever local governments raise in incentives in efforts to attract R&D companies.  

Georgia stands to benefit from this model as well. 

 There is also ample room to provide greater financial incentives for R&D investment in 

the state of Georgia.  In particular, Georgia would be well served to restructure its R&D tax 

incentives and its policies regarding venture capital.  Like many states, Georges R&D tax credits 

track the federal R&D tax credit.  In order to receive state funding, there must be matching 

federal funding.  Federal funding, however, is not permanent.  This lack of permanency creates 

uncertainty for businesses.  For this reason, Georgia would be well served to decouple their 

credits from the federal credit.  In addition, the R&D tax credit is not useful for every start-up 

company, especially those strapped for cash.  Other states have allowed start-ups to sell their 
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R&D tax credits and use the funds for future R&D investment.  Georgia would be well served to 

emulate their example. 

 Thirdly, more can be done in a way of reforming patent law to better protect intellectual 

property.  Most advanced industrialized countries operate on a “first to file” patenting process, 

while the United States operates on a “first to invent” process.  Congress has considered adopting 

the former process, which would require an earlier assessment of inventions as well as a more 

rapid patenting process for the most promising ones.  In addition, in an increasingly globalized 

world it is now necessary to file patents both in the U.S. and worldwide.  Doing this substantially 

raises filing costs, straining university and small business budgets.  Financial assistance is 

needed, as is a mechanism to identify the most promising patents and allocate funds in a manner 

to make sure those are filed first.    

 In addition, more can be done to encourage industry-financed R&D expenditures at 

academic institutions.  From 2002 to 2007 (the most recent year data was available), industry-

financed R&D expenditures at universities and colleges has dropped by an average of $5,725 

each year in the state of Georgia.
4
 The university-business relationship can be strengthened via 

several steps.  Gandy advocates putting sample contracts on the Internet that vary by research 

field, industry contribution and type (basic, applied, product specific), actively promoting post-

doctoral students for key research areas, and improving the commercialization of university 

intellectual property to start-up companies by altering the state‟s conflict of interest statute to 

indicate that it does not apply to faculty start-up companies (Gandy, 2006). 

 Lastly, it is recommended that “[f]uture university research infrastructure development 

should include facilities and associated programs …that attract industry in support of expanded 

industry R&D and commercialization.” (Gandy, 2006).  R&D intensive industries are naturally 

                                                           
4
 See http://www.nsf.gov/statistics/nsf09303/pdf/tab24.pdf 
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attracted to universities with accessible, sophisticated and abundant infrastructures supporting 

research development and design.  Carnegie-Mellon University has successful pursued a strategy 

of embedded labs for attracting industry R&D operations.  Establishing product development 

centers are another successful strategy for strengthening the university-industry relationship. 

In addition to the recommendations made by Mr. Gandy, the author advocates 

establishing a government science board composed of leading economists and scientists to assess 

the risks involved in costly R&D undertakings that carry potential future benefits.  The primary 

focus of this board would be to use government subsidies to encourage companies to pursue 

promising R&D projects that would otherwise be perceived as too risky.  Project risk could be 

assessed on a 1 to 10 scale (1 being low and 10 being high).  Project benefits could be assessed 

on the same scale and these two numbers could be multiplied together to determine the size of a 

government subsidy for a risky undertaking that would otherwise not have been pursued.   

14. CONCLUSION 

 In conclusion it will again be emphasized that, among all variables considered, R&D 

spending on innovative activities and products wielded the strongest influence on the odds of 

survival for the firms in the 2005 Georgia Manufacturing Survey.  High levels of this variable 

were most correlated with firm survival.  The converse is also true.  This finding should not 

come as a complete surprise.  Nobel laureate Robert Solow has long since demonstrated the 

exceptionally high return on R&D investment in terms of economic growth (Solow, 1970).  

Harvard economist Zvi Griliches has also highlighted the disproportionate effect of R&D 

investments in terms of productivity growth (Griliches, 1979).  Due to the exceptionally high rate 

of return on R&D spending Section 13 of this paper highlights several strategies for how 

policymakers can better incentivize this activity in the state of Georgia. 
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