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Chapter One               Introduction 
 
Assessing Innovation in the Pulp and Paper Industry in Georgia 
 
The ability of U.S. firms to compete in the global economy hinges on their capabilities and 
strategies to harness knowledge, adopt modern manufacturing technologies and techniques, and 
foster innovation in products, processes, services, organization, and other business aspects. 
Nowhere is this truer than in the pulp and paper industry. This is a sector which is generally 
considered as a mature industry. It is resource-intensive, which has led companies in the sector to 
focus issues such as how to minimize waste and environmental byproducts or reduce capital and 
operational costs to promote efficiency. But there are also important challenges to addressed in 
the pulp and paper sector in other areas of innovation, including how to acquire and use 
knowledge, how to better use new information technologies and upgrade workforce skills, and 
how to develop new product, process or service innovations that can be differentiated from the 
competition. 
 
This report explores innovation in the pulp and paper industry in Georgia. It examines the 
adoption and use of current and emerging knowledge-based technologies and techniques among 
pulp and paper manufacturers, including new manufacturing, design, information, 
communications, web, supply integration, knowledge management, and organizational 
technologies and techniques. It also benchmarks pulp and paper manufacturers use of these 
technologies and techniques against those of other manufacturing industries in Georgia.  
 
Our study draws on the 2005 Georgia Manufacturing Survey (GMS) – a statewide survey 
conducted every two to three years by Georgia Tech’s Office of Economic Development and 
Technology Ventures and the Georgia Tech School of Public Policy to assess the business and 
technological conditions of Georgia’s manufacturers. The GMS focuses on problems and needs; 
operational performance; trends in product, process, and organizational innovation; current and 
planned use of new technology; and the impact and effectiveness of Georgia’s manufacturing 
assistance programs.  This report concentrates specifically on the pulp and paper industry in 
Georgia and the unique issues, capabilities, and opportunities facing these pulp and paper 
manufacturers so that strategies for enhancing their competitive advantage can be developed and 
improved.  
 
Facilities within Georgia’s pulp and paper industry perform three distinct activities: the 
production of pulp, the production of paper, and the manufacturing of converted paper products.   
Pulp production encompasses separating cellulose fibers from wood or used paper products; 
paper manufacturing involves matting the cellulose fibers into a sheet; and the manufacturing of 
converted paper products entails shaping, cutting, and possibly coating paper into specific 
products. 
 
According to the Georgia Department of Labor, in 2003 there were approximately 48,000 people 
in Georgia employed in the pulp and paper industry, which is about 11% of the state’s total 
manufacturing employment.  Nationally, 7% of total manufacturing employment in the United 
States is in the pulp and paper industry, so Georgia’s economy is more specialized in this sector.  
The U.S. Bureau of Economic Analysis reports that the pulp and paper industry’s share of 
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Georgia’s Gross State Product (GSP) had fallen from 1.43% in 1997 to 1.02% in 2003. 
Compared to the United States as a whole, where the share had fallen from 0.96% in 1997 to 
0.80% in 2003, Georgia’s decline is more precipitous.  This underlies the imperative to further 
examine the needs of the state’s pulp and paper industry. 
 
The report was prepared as part of the study on the Adoption and Impacts of New Technologies 
and Techniques in the Paper Manufacturer Sector in Georgia, sponsored by the Georgia Tech 
Center for Paper and Business Industry Studies. Complementary sponsorship for the Georgia 
Manufacturing Survey was provided by the Georgia Manufacturing Extension Partnership at the 
Georgia Tech Economic Development and Technology Ventures, the Georgia Tech School of 
Public Policy, the Georgia Department of Labor, and the QuickStart program of the Georgia 
Department of Technical and Adult Education. We greatly appreciate and acknowledge the time 
and consideration of manufacturers in Georgia in providing the information upon which our 
research is based. 
 
Survey Framework and Administration 
 
In early- to mid-2005, the Georgia Manufacturing Survey sent questionnaires to all 
manufacturing establishments in Georgia with 10 or more employees.  The mailing list 
originated from data provided by two sources: Dun and Bradstreet’s Zapdata business 
information database and the Fisher International Pulp and Paper database.  Overall, 654 surveys 
were received, which represents 16.3% of the manufacturing facilities in Georgia.  Of this 
amount, 32 of the surveys are associated with the pulp and paper industry.  This report details the 
differences between the responses of pulp and paper manufacturers and the responses of Georgia 
manufacturers as a whole. The appendix provides a more detailed description of this process. 
 
To better understand the pulp and paper industry, comparisons were made between facilities that 
differed by employment size and facility type.  Manufacturing facilities that have between 10 
and 99 employees are labeled as “small” and facilities with 100 or more employees are 
considered “large.” Additionally, comparisons were made between pulp and paper mills and non-
mills.  “Mills” are facilities that produce either pulp or paper at their facility. “Non-mills” 
include paper converters, package manufacturers, and other firms that do not actually produce 
paper products from raw or recycled materials.  Facilities were designated as a mill if they were 
specified as such in the Fisher International Pulp and Paper database.  A further breakdown of 
the pulp and paper facilities that completed surveys is included in Table 1.1. 
 
Table 1.1 Number of Pulp and Paper Firms Participating in the Georgia Manufacturing Survey by 

Type of Facility 
Type of Facility   Mills Non-mills Total 

Small - less than 100 3 12 15 Number of 
Employees Large - 100 and more 8 9 17 
 Total 11 21 32 

 
Using this typology, about half of the survey participants had less than 100 employees and half 
had 100 or more employees.  Additionally, one-third of the total surveys were completed by pulp 
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and paper mills. Most of the small facilities were non-mills; large facilities were divided almost 
equally into mills and non-mills. 
 
Most of the respondents to the survey were branch plants. (See Figure 1.1) Only 18% of pulp and 
paper facilities were single establishment firms. Because most respondents are branch plants, 
frequency breakdowns of the number of respondents by single vs. branch plant will not be 
presented.   
 

Figure 1.1 Breakdown of All Pulp and Paper Manufacturers in Georgia 
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Compared to the entire manufacturing sector in Georgia, production facilities in the pulp and 
paper industry tend to be older.  Figure 1.2 illustrates the differences in the time of establishment 
between pulp and paper firms and the manufacturing sector in Georgia as a whole based on 
survey responses.  More than half of the pulp and paper facilities were established before 1980, 
compared to 33 percent of all manufacturing firms. And only 26 percent of pulp and paper firms 
were established since 1990, compared to 44 percent for all responding manufacturers.  
 

Figure 1.2 Decade of Establishment for Manufacturers in Georgia 
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Overview of the Report 
 
Chapter 2 will present some of the key operational problems and needs of Georgia’s pulp and 
paper manufacturers. Chapter 3 will examine the industry’s strategies for competing for 
customer sales. Innovation practices, benefits, and barriers, are described in Chapter 4. Chapter 5 
looks at the adoption of complementary information technologies and manufacturing techniques.  
Business assistance practices are discussed in Chapter 6.  And Chapter 7 finishes with an 
overview of competitiveness, productivity, and profitability in the pulp and paper industry.  
Appendix 1 contains information about the survey methodology, and Appendix 2 lists the 
responses for each question in the survey. 
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Chapter Two        Problems and Needs 
 
Needs of the Pulp and Paper Industry 
 
The 2005 Georgia Manufacturing Survey included questions about areas in which manufacturing 
facilities have significant problems or needs.  In addition to comparing the pulp and paper 
industry to manufacturers as a whole, a further breakdown of the pulp and paper industry is 
provided.  To better understand the needs of pulp and paper manufacturers, comparisons were 
made between large and small pulp and paper manufacturers, and mills and non-mills. 
 
The top two needs identified by respondents in the pulp and paper industry are: lean 
manufacturing and workforce skills (Figure 2.1).  These problem and need areas are also the two 
most prevalent areas in the Georgia Manufacturing Survey as a whole.  The need for basic 
workforce skills is more pronounced in the pulp and paper industry, where about 35% of 
respondents indicated problems and needs in this area.  Conversely, product development, 
management, and marketing needs are much less frequently reported as needs in the pulp and 
paper industry compared to Georgia manufacturers as a whole. 
 

Figure 2.1 Response Rate for Problems and Needs by Industry 

 
Source: Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
The problems and needs of pulp and paper manufactures diverge based on type of facility.  Table 
2.1 shows that almost 50% of all smaller pulp and paper firms (with less than 100 employees) 
report having workforce skill needs.  Workforce skills are much more prominent need among 
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smaller pulp and paper firms than among larger firms.  This was the opposite of what we found 
in the sample of all manufacturers: across all manufacturing sectors, workforce skills were a 
more dominant problem among larger manufacturers.1 Workforce skill needs were also higher 
for mills (42%) than for non-mills (33%). 
 

Table 2.1 Needs within the Pulp and Paper Industry by Facility Size and Facility Type 
 

 Total Facility Size Facility Type 
Needs & Problems  10-99 100+ Mill Non-mill 
lean manufacturing 63.3% 33.3% 41.2% 42.3% 33.7% 
workforce skills 35.8% 46.7% 17.7% 41.4% 33.3% 
energy cost 28.5% 6.7% 64.7% 51.3% 18.6% 
technical skills 27.7% 26.7% 29.5% 28.5% 27.4% 
expansion planning 21.1% 26.7% 11.8% 0.0% 30.2% 
marketing 19.1% 20.0% 17.7% 22.0% 17.9% 
quality assurance 17.2% 13.3% 23.5% 0.0% 24.6% 
business strategy 14.7% 20.0% 5.9% 0.0% 21.0% 
safety compliance 12.7% 13.3% 11.8% 7.3% 15.1% 
computer equipment 10.5% 13.3% 5.9% 13.8% 9.1% 
management 8.8% 0.0% 23.5% 7.3% 9.5% 
waste products 8.8% 0.0% 23.5% 14.7% 6.3% 
material failure 6.4% 6.7% 5.9% 21.2% 0.0% 
product development 2.2% 0.0% 5.9% 0.0% 3.2% 

Source: Georgia Manufacturing Survey 2005, weighted responses of 32 surveys. 
 
Energy costs are one of the most widespread needs of the pulp and paper industry, with 29% of 
respondents furnishing this response. Energy is a particularly pressing problem for larger firms 
and mills. Sixty-five percent of pulp and paper firms with 100 or more employees identified 
energy costs as a need, compared to only 7% of smaller pulp and paper facilities.  Additionally, 
52% of pulp and paper mills cite energy costs as a need compared to 19% for non-mills.  Non-
mills reported having quality assurance, business strategy, and expansion planning needs with an 
incidence of greater than 20%.  None of the mills reported having problems or needs in these 
three areas. 
 
The need for expansion planning and for management skills also differs by facility size.  Twenty-
seven percent of small facilities cited expansion planning as a need compared to only 12% of 
larger facilities.  At the same time, 24% of larger pulp and paper establishments identified 
management as a problem, but none of the smaller establishments emphasized it. 

                                                 
1 2005 Georgia Manufacturing Survey Report, page 5. 
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Chapter Three         Strategies 
 
Strategies of the Pulp and Paper Industry 
 
This section explores the strategies that manufacturers choose to compete for customer sales.  
The analysis is based on a series of questions that ask manufacturers to rank six strategies from 1 
(highest importance) to 6 (lowest importance) based on how important certain strategies are to 
the firm’s competitive position.  The six strategies are low price, high quality, innovation/new 
technology, quick delivery, adapting to customer needs, and value-added customer and product 
services.  Figure 3.1 compares the percentage of manufacturers that chose each strategy as their 
highest choice among pulp and paper respondents with that of all industries. 

 
Figure 3.1 Competition Strategy Responses by Industry 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys.  *The percentage of respondents ranking strategies “1” exceeds 100 percent because several respondents 
considered multiple strategies to be their top priority for competing for customers. 
 
The top strategy in the pulp and paper industry is high quality, followed by low price.  More than 
half of all manufacturers cited high quality as their top strategy, while 30% of pulp and paper 
facilities provided this response. But the reverse is true with respect to low price. Twenty-seven 
percent of pulp and paper respondents reported that low price is a top strategy, whereas only 
20% of all manufacturing respondents compete in this manner.  For both the pulp and paper 
industry and manufacturers as a whole, innovation was by far the least common strategy. 
 
Size-based differences in adoption of business strategies are most prominent in the areas of high 
quality, low price and customization.  Figure 3.2 illustrates these differences.  The high quality 
strategy was most favored by large pulp and paper facilities; almost half of large respondents 
prioritize this strategy compared to only 20% of small respondents.  On the other hand, low price 
strategy was favored by 33 percent of smaller pulp and paper facilities, compared to only 18 
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percent of larger firms.  Though customization was not a top strategy in the overall analysis of 
pulp and paper facilities, it was the second most important strategy for large facilities, with a 
quarter of these facilities choosing it as their top strategy. 
 

Figure 3.2 Competition Strategy within the Pulp and Paper Industry: by Facility Size 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
As Figure 3.3 demonstrates, there are differences between the strategies prioritized by mills and 
non-mills.  Top strategies for mills included customization, innovation, and quick delivery.  
These were fairly unimportant to non-mills, in that their top three strategic focuses were on low 
price, high quality, and adding value.   
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 Figure 3.3 Competition Strategy within the Pulp and Paper Industry: by Facility Type  

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
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Chapter Four                Innovation 
 
Types of Innovative Practices 
 
The previous chapter indicated that fewer than 7% of pulp and paper manufacturers and fewer 
than 8% of Georgia manufacturers as a whole identify “innovation” as their primary strategy for 
competing for sales in the market place.  However, there were many ways that a manufacturing 
facility can engage in innovative activities in addition to their business strategy.  For this report, 
four types of innovation are defined: 
 

1. Product innovation – technologically new products or existing products that are 
improved. 

2. Process innovation – technologically new or significantly improved practices, 
technologies or delivery. 

3. Organizational innovation – new or significant changes in firm structure, management 
methods, or informational exchange systems. 

4. Marketing innovation – new or significant changes to packaging, sales methods, or 
distribution channels. 

 
Product Innovation 
 
The survey participants were asked if their facility had introduced any new or significantly 
improved goods or services from the years 2002 to 2004.  These product innovations must be 
new to the facility, but they did not need to be new to the facility’s sector or market.  Excluded 
were small changes to the color or the look, or the resale of goods purchased elsewhere.  As 
illustrated in Figure 4.1, nearly half of all respondents from both the pulp and paper industry and 
manufacturers as a whole had introduced a new or significantly improved good in the last two 
years.  Almost a quarter of pulp and paper facilities introduced a new service to their facility or 
to the market. This percentage is higher than it was for manufacturers in Georgia as a whole. 



13 

 
Figure 4.1 Introduction of New Goods and Services 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys. 
 

Figures 4.2 and 4.3 examine the introduction of goods and services by facility size and type.  The 
rate of introduction of new goods was much more prominent for mills (58%) than non-mills 
(47%); but new services were more prominent among non-mills (27%) than among mills (15%).  
Large facilities were more apt to have introduced new goods, while small facilities were more 
apt to have introduced new services.  
 

Figure 4.2 Introduction of Goods and Services by Facility Type 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys. 
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Figure 4.3 Introduction of Goods and Services by Facility Size 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys 
 

Sales from new-to-the-market goods and services play less of a role in the pulp and paper 
industry than in the manufacturing sector as a whole. Figure 4.4 shows that only 10% of pulp and 
paper respondents said that 10% or more of their sales came from new-to-the-market goods and 
services, compared to 36% of all Georgia manufacturing facilities. 
 

Figure 4.4 Percentage of Sales from New to Market Goods and Services 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
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Process Innovation 
 
From 2002 to 2004, 66% percent of all pulp and paper facilities introduced a new or significantly 
improved production process or method of providing services, compared to only half of all 
manufacturers in Georgia.  Further analyzing different types of process innovation, 51% of pulp 
and paper facilities reported new techniques and technologies, 25% reported new logistics and 
distribution innovations, and 11% reported new or improved purchasing, accounting, or 
maintenance processes. 
 
Table 4.1 displays the breakdown of the percentage of facilities for each type of process 
innovation.  The most striking difference is that 85% of pulp and paper mills report some type of 
new or improved manufacturing technique or technology, compared to 37% of non-mills.  
Alternatively, 33% of non-mills reported having new or improved logistics and distribution 
process innovation, compared to only 7% of mills.  None of the mills reported any advances in 
purchasing or accounting methods, compared to 15% of non-mills. 
 

Table 4.1 Process Innovations Introduced from 2002 to 2004 
(Percentage of Establishments that Introduced the Innovations) 

 Any Process 
Innovation 

Techniques & 
Technologies 

Logistics & 
Distribution 

Purchasing & 
Accounting 

Total Pulp and Paper Industry 65.9% 51.2% 25.2% 10.5% 
Total Georgia Manufacturers 48.3% 38.5% 11.5% 12.3% 
     
Pulp & Paper – by size     

         100 or more employees 64.7% 58.8% 11.8% 5.9% 
Less than 100 employees 66.7% 46.7% 33.3% 13.3% 

     
Pulp & Paper – by facility type     
           Mill 85.4% 85.4% 7.3% 0.0% 
           Non-Mill 57.5% 36.5% 33.0% 15.1% 
Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys 

 
Organizational Innovation 
 
Facilities were asked whether they had introduced any organizational innovation activities that 
involved improved management systems, restructuring of departmental configurations, or 
relationships with other firms (e.g., alliances, partnerships, subcontracting).  Table 4.2 displays 
the breakdown of the percentage of facilities for each type of organizational innovation.   
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Table 4.2 Organizational Innovations Introduced from 2002 to 2004 
(Percentage of Establishments that Introduced the Innovations) 

 Any 
Organizational 

Innovation 

Improved 
Management 

System 

Internal 
Restructuring 

Relations 
with Other 

Firms 
Total Pulp and Paper Industry 78.7% 48.8% 34.3% 8.6% 
Total Georgia Manufacturers 51.6% 27.2% 33.7% 16.1% 
     
Pulp & Paper – by size     

         100 or more employees 76.5% 41.2% 47.1% 11.8% 
Less than 100 employees 80.0% 53.3% 26.7% 6.7% 

     
Pulp & Paper – by facility type     
           Mill 78.9% 50.4% 35.8% 14.7% 
           Non-Mill 78.6% 48.1% 33.7% 6.0% 
Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys 

 
Almost 80% of all pulp and paper facilities reported engaging in some new type of 
organizational innovation, compared to 52% of all manufacturers in Georgia.  Half of all pulp 
and paper facilities reported some type of improved management system, compared to only 27% 
of all manufacturers.  However, 16% of all manufacturers reported some type of innovation in 
their relationship with other firms, about double of the response from pulp and paper facilities.  
The introduction of organizational innovations does not appreciably differ by facility size of 
type, except that large pulp and paper manufacturers are more apt to have undergone internal 
restructuring. 
 
 
Marketing Innovation 
 
Marketing innovations are new or significant changes in marketing methods to increase the 
appeal of a good or service.  The survey measured marketing innovation in two ways: if 
significant changes were made to the design or packaging of a good in the past two years or if 
changes were made to the sales methods or distribution channels employed in the past two years.  
Examples of the latter include internet sales, franchising, direct sales, or distribution licenses. 
 
The pulp and paper industry had very similar rates of marketing innovation introduction to those 
of the average Georgia manufacturer. About 30% of pulp and paper facilities reported 
introduction of some type of marketing innovation within the last two years.  This suggests that 
marketing innovations are the least common improvement in manufacturing, compared to 
product, process, and organizational innovations. 
 
Smaller pulp and paper firms were slightly more apt to have introduced any marketing 
information. Design or packaging was somewhat more prevalent among thee smaller 
manufacturers. However, larger pulp and paper firms were substantially more likely to have 
introduced a new sales method. By type of firm, mills were more apt to have introduced a new 
marketing method, particularly one involving design or packaging, than were non-mills. 
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Table 4.3 Marketing Innovations Introduced from 2002 to 2004 
(Percentage of Establishments that Introduced the Innovations) 

 Any Marketing 
Innovation 

Design or 
Packaging 

Sales 
Methods 

Total Pulp and Paper Industry 31.9% 19.1% 17.2% 
Total Georgia Manufacturers 29.5% 14.9% 18.2% 
    
Pulp & Paper – by size    

        100 or more employees 29.4% 17.6% 23.5% 
Less than 100 employees 33.3% 20.0% 13.3% 

    
Pulp & Paper – by facility type    
           Mill 43.1% 35.8% 22.0% 
           Non-Mill 27.0% 11.9% 15.1% 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys 
 

Specialized Innovation Activities 
 
This section details the adoption of specific innovation-related practices, such as research and 
development (R&D), capital purchases, engineering, patents, training, marketing research, inter-
firm relationships, and the like.  Respondents were asked to indicate the extent to which their 
facility engaged in any of a series of thirteen innovation-related activities during the 2002 to 
2004 time period.  Figure 4.5 illustrates the response rates for both the pulp and paper industry 
and Georgia manufacturers as a whole.  The most common activities for facilities in the pulp and 
paper industry were: 
 

 Working with customers to create or design a product, process, or other innovation (85% 
of the pulp and paper industry) 

 Purchasing machinery, equipment, computers, or software to implement innovations (70% 
of the pulp and paper industry) 

 Planning, engineering, design, or other development work to implement an innovation 
(51% of the pulp and paper industry) 

 
The least common activities were: 
 

 Register a trademark or assumed a copyright (2% of the pulp and paper industry) 
 Purchase or license patents, inventions, or knowledge (2% of the pulp and paper industry) 
 Purchase R&D from research organizations or other branches of your company (0% of the 

pulp and paper industry) 
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Figure 4.5 Adoption of Specialized Innovation Activities 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys.   

 
Compared to Georgia manufacturers as a whole, pulp and paper facilities were more likely to 
work with customers to create innovative products; purchase equipment to implement 
innovations; engage in planning and development to implement an innovation; work with 
suppliers to create or design an innovation; sign a confidentiality agreement; and train staff for 
innovation development.  Pulp and paper facilities were more likely to perform in-house research 
and development; purchase research and development; apply for patents; purchase patents; and 
register a trademark or assume a copyright. 
 
Defined innovation-related practices were more much more common among mills than non-
mills.  (See Figure 4.6)  This is particularly true of working with customers to create or design a 
product, process, innovation; planning and development to implement an innovation; purchasing 
machinery, equipment, computers, or software to implement innovation; working with suppliers 
to create or design an innovation; in-house research and development; training staff for 
innovation development; and market research and advertising. 
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Figure 4.6 Adoption of Specialized Innovation Activities by Facility Type 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys 
 
The differences in innovative practices are not as pronounced between small and large pulp and 
paper manufacturers. (See Figure 4.7)  Large manufacturers were somewhat more likely to 
purchase equipment, plan and develop, do in-house R&D, do training, and conduct market 
research.  
 

Figure 4.7 Adoption of Specialized Innovation Activities by Facility Size 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys 
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Innovation Expenditures and Investments 
 
Respondents provided estimates on the expenditures in the last 12 months for in-house research 
and development (which included personnel costs and capital expenditures on building and 
equipment) and expenditures for acquisition of external R&D. More than half these respondents 
provided information on their internal R&D expenditures. The internal expenditure ranges were 
somewhat broad – from $0 per employee to $8000 (reported by one firm). The median pulp and 
paper manufacturer spent about $196 per employee on R&D in house. This is below the median 
of $250 per employee for the sample as a whole.  
 
Large pulp and paper manufacturers tended to have higher in-house R&D expenditures per 
employee. Large firms spent about $428 per employee compared to $125 per employee for small 
pulp and paper manufacturers. In the mill-non-mill comparison, only four mills reported any 
R&D expenditures and the ranges ($0 to $4,950 per employee) indicated wide variability. Ten 
non-mills reported in-house R&D expenditures, four of which indicated that they spent nothing 
in this area and the remaining six spent between $141 per employee to $4629 per employee.  
 
Acquisition of external R&D is much less common among pulp and paper manufacturers than 
internal R&D expenditures. Out of the 12 respondents answering this question, only two 
furnished a non-zero figure. However, this is the same percentage as we found for the sample as 
a whole, suggesting that pulp and paper firms are similar to all Georgia manufacturers in their 
lack of spending on external sources of R&D.  
 
Benefits of Innovation 
 
Respondents that undertook an innovation from 2002 to 2004 were asked to indicate the degree 
of impact they received from this innovation.  Ratings of high, medium, and low, and no impact 
were possible, and the Figure 4.8 illustrates impacts that received the “high” ranking.  In the pulp 
and paper industry, the impacts of innovation with the greatest percentages of high ratings were: 

 Increased capacity of production or service provision (46%) 
 Increased variety of goods or services (33%) 
 Met regulatory requirements (31%) 
 Reduced labor costs per unit output (25%) 

 
Pulp and paper manufacturers were more apt to report high impacts in these four areas than were 
Georgia manufacturers as a whole.  Pulp and paper manufacturers were least apt to have 
experienced increased market share or entering new markets, and reduced environmental impacts 
and improved health and safety. 
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Figure 4.8 Impacts from Innovative Activities 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 

 
Non-mills’ innovative activities were most likely to have high impacts on increasing the variety 
or goods or services, whereas none of the mills rated this type of impact highly. Non-mills were 
also much more likely to emphasize reduced labor costs per unit output. In contrast, mills tended 
to highlight positive impacts on ability to meet regulatory requirements and reduce 
environmental impacts/improved health and safety much more often than non-mills. 
 
There were similar differences between large and small pulp and paper manufacturers. (See 
Figure 4.10) Small pulp and paper manufacturers tended to rate the non-regulatory benefits as 
being higher, while large pulp and paper firms were more apt to emphasize regulatory and 
market share benefits. 
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Figure 4.9 High Degree of Impacts from Innovative Activities by Facility Type 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys 
 
 

Figure 4.10 High Degree of Impacts from Innovative Activities by Facility Size 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys. 
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Constraints on Innovation 
 
The introduction of innovative activities within the pulp and paper industry seems mixed based 
on the responses of manufacturers.  On the one hand, 85% of pulp and paper facilities report 
have worked with customers to design or develop new products or services.  Yet on the other 
hand, fewer than 10% of pulp and paper facilities engaged in specialized innovation activities 
such as applying for a patent, registering a trademark, purchasing a patent, or acquiring external 
research and development.  To fully understand these disparities, manufacturers were asked to 
indicate the importance of a list of factors that may or may not have limited or influenced a 
decision not to innovate.  The results of these questions are indicated in Figures 4.11. 
 
For pulp and paper facilities, the four most prevalent limitations on innovation were the belief 
that the market is dominated by established countries and the uncertain demand for innovative 
good or services (both 16%), followed by a lack of funds (14%), and lack of qualified personnel 
(12%).  These are the same top four limitations provided by manufacturers as a whole, albeit in a 
different order.  Georgia manufacturers as a whole were less concerned about (lack of) demand 
for innovation compared with pulp and paper manufacturers.  
 

Figure 4.11 Limits on Innovation with a High Degree of Importance 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Non-mills were also more apt to stress the barriers from market dominance by established 
companies or uncertain demand than were mills. (see Figure 4.12). For mills, lack of funds and 
lack of qualified personnel are the most crucial barriers to innovation.  Small pulp and paper 
firms were more apt to report barriers than were their large counterparts, especially concerning 
market demand and uncertain demand for innovative goods and services. 
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Figure 4.12 Limits on Innovation with a High Degree of Importance by Facility Type 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys 
 
 

Figure 4.13 Limits on Innovation with a High Degree of Importance by Facility Size 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys 
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Chapter Five                      Production Practices 
 
Technology and Production Practices 
 
Information technology (IT) and production practices can further enable innovation-based 
competition.  Manufacturing technologies and techniques have been the subject of much change 
over the past decade.  The late 1990s saw the rise in adoption of Internet-related technologies 
and quality and workflow improvements on the shop floor.  This chapter will profile the nature 
of technology use and production practices in Georgia pulp and paper establishments. 
 
Information Technologies 
 
We asked manufacturers about their adoption of 10 IT hardware and software applications.  
These applications included:  sale of products via the Internet (e-commerce), supplier purchases 
via the Internet (e-procurement), supply chain, logistics management software, software for 
quality or standards (e.g. ISO), design software (e.g. computer-aided design), process control 
(e.g. computer-integrated manufacturing), customer information/ relationship management 
(CRM), computer training systems for employees or customers2, radio frequency identification 
(RFID), and integrated business management (e.g. enterprise resource planning). 
 
Process control was the most prevalent IT application in the pulp and paper industry.  Figure 5.1 
indicates that it was used by more than half of the pulp and paper respondents.  Use of process 
control within the pulp and paper industry differed by both size and facility type.  While all 
responding mills used process control, only one-third of the non-mill facilities used it.  Likewise, 
approximately 75% of the larger facilities used process control, but only 40% of the smaller 
facilities use it.  Computer aided design (CAD) and quality software are the next most prevalent 
IT applications used by pulp and paper manufacturers.  CAD was apt to be used to a similar 
extent by the average manufacturer than by pulp and paper firms, but quality software was more 
commonly used among pulp and paper facilities (43%) than among all manufacturers (23%). 

                                                 
2 Respondents might have misunderstood the meaning of computer training systems for customers or employees, 
with more respondents indicating that they use these systems than actually do use them. 
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Figure 5.1 Current Use of Information Technology Applications by Industry 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys,  including 32 pulp and paper 
surveys. 
 
Use of information technologies was higher among large pulp and paper firms than small ones 
and among mills than non-mills. There are exceptions, however. E-commerce was more 
prominent among small pulp and paper facilities (27%) than large facilities (18 %). Customer 
information/ relationship management (CRM) and e-commerce were more prominent among 
non-mills than mills. 
 
Another measure of utilization of information technologies is the percentage of employees that 
regularly use them.  We examined two information technologies in this area:  computers and 
email.  We asked manufacturers what percentage of their workers use a computer or 
programmable controller at least once a week as part of their job.  We also asked what 
percentage of workers use email at least once a week as part of their job. 
 
Pulp and paper firms tended to report that a higher percentage of their employees used computers 
than did the average Georgia manufacturers. However, email diffusion rates were relatively 
similar between these two groups. Large pulp and paper manufacturers and mills had higher 
diffusion rates within the employee base than did their counterparts. (See Table 5.1) 



27 

Table 5.1  Percentage of Employees Using a Computer/Programmable Controller or Email at Least 
Once a Week as Part of Their Job 

(mean percentages reported) 
 Industry Facility Size Facility Type 
Computer Use All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill
Mean 34.1% 47.0% 35.9% 65.4% 67.3% 38.3%
Standard Deviation 31.4% 35.4% 31.4% 34.1% 35.9% 31.5%
Significant at 0.05 * * *
Email Use All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill
Mean 25.0% 28.8% 23.9% 36.9% 40.2% 23.8%
Standard Deviation 26.1% 26.6% 23.7% 29.1% 30.5% 23.2%
Significant at 0.05 * * *

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys.   
 
Organizational and Production Practices 
 
The Georgia Manufacturing Survey 2005 asked manufacturers about their use of 10 production 
and organization techniques:  ISO9000 or other standards certification, six sigma, statistical 
process control (SPC), pull system/ minimal work-in-process (WIP), recycling of materials, ISO 
14000 certification, formal process/ survey to monitor customer satisfaction, formal process/ 
survey to monitor employee satisfaction, teamwork in production, and mass customization.  
Figure 5.2 shows that the most commonly used techniques by both the pulp and paper industry 
and by the average Georgia manufacturer are recycling and teamwork.  The pulp and paper 
industry used each of these techniques to a greater extent than the industry average.  Eighty 
percent of pulp and paper facilities recycle compared to only half of all manufacturers.  Two-
thirds of the pulp and paper respondents cited use of teamwork, where the average of all 
manufacturers was less than 50 percent.  ISO14000 was the least frequently implemented 
technique, both in the pulp and paper industry and in all industries. 
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Figure 5.2 Use of Production and Organizational Techniques by Industry 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Within the pulp and paper industry, both mills and larger facilities reported a greater use of most 
organizational and production techniques.  Table 5.2 shows that this is the case, except that mass 
customization is more prevalent among non-mills and six sigma is more prevalent among small 
facilities.   
 

Table 5.2 Use of Production and Organizational Techniques by Facility Size and Type 
 Total Facility Size Facility Type 
Production Techniques  10-99 100+ Mill Non-mill 
Recycling 81.1% 73.3% 94.1% 92.7% 76.2% 
Teamwork production 66.2% 60.0% 76.5% 86.2% 57.5% 
SPC 51.5% 40.0% 70.6% 71.6% 42.8% 
Customer survey 49.3% 40.0% 64.7% 65.1% 42.5% 
ISO9000 41.0% 26.7% 64.7% 65.1% 30.5% 
Employee survey 38.5% 33.3% 47.1% 64.2% 27.4% 
Six sigma 19.1% 20.0% 17.6% 28.5% 15.1% 
Pull system, minimal WIP 17.2% 13.3% 23.5% 28.5% 12.3% 
Mass customization 10.8% 6.7% 17.6% 7.3% 12.3% 
ISO14000 8.8% 0.0% 23.5% 22.0% 3.2% 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
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Workforce Organization and Training 
 
Workforce Organization 
 
Teamwork is a production and organizational technique used by nearly half of the respondents to 
the Georgia Manufacturing Survey and by over 60% of pulp and paper respondents.  It is 
important to know not only if teamwork is a common technique, but also the extent to which it is 
used by a particular facility.  We asked several questions to further examine the use of teams and 
other workforce organization and training issues. 
 
Respondents were asked to answer us what percentage of their production workers are in teams.  
Forty-seven percent of pulp and paper shop floor employees work in teams; this percentage is 
somewhat lower than is that case for the typical Georgia manufacturer. As seen in Figures 5.3 
and 5.4, larger facilities and mills were more apt to have a greater percentage of shop floor 
employees working in teams than are their counterparts. 
 

Figure 5.3 Percentage of Production Workers in Teams in Pulp and Paper by Size 

 
Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys.   
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Figure 5.4 Percentage of Production Workers in Teams in Pulp and Paper Industry  
by Facility Type 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Respondents were also asked whether their employees worked in teams when dealing with 
customers during the last three years.  Approximately 35% of all manufacturers reported that 
their employees had worked in inter-firm teams with customers, and nearly 45% of pulp and 
paper manufacturers reported that their employees had worked in teams with customers.  Mills 
reported a higher percentage of employees working in teams with customers, at 56%, than did 
non-mills, at 38%. However, the percentage of employees working in teams with customers was 
nearly the same for large pulp and paper facilities (47%) as for small facilities (43%).   
 
Bonuses and Incentives 
 
Bonuses and incentives are organizational practices can be adopted (1) to impact productivity 
increases, (2) to reward new ideas, and (3) to encourage the acquisition of new skills or 
education.  As seen in Table 5.3, the most common bonus or incentive used by both pulp and 
paper manufacturers and all Georgia manufacturers was to encourage productivity.  More than 
60% of all pulp and paper firms used bonuses to encourage greater productivity compared with 
44% of all Georgia manufacturers.  Pulp and paper firms lagged all Georgia manufacturing 
respondents in their lesser use of bonuses to encourage new ideas or new skills. Among pulp and 
paper respondents, there was little difference in the size or type of respondent in terms of their 
use of bonuses to encourage productivity. Large pulp and paper firms and mills are more prone 
to use bonuses to encourage new ideas or skills than are their small firm and non-mill 
counterparts. 
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Table 5.3 Use of Bonuses by Industry, Facility Size, and Facility Type 

 Industry Facility Size Facility Type 
Bonuses All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill 
Productivity 61.2% 43.2% 60.0% 64.7% 60.3% 65.1%
New Ideas 10.8% 17.8% 6.7% 17.6% 9.1% 14.7%
New Skills 4.4% 13.4% 0.0% 11.8% 3.2% 7.3%

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Education and Training 
 
Chapter 2 showed that concern about worker skills was prominent among manufacturers in 
Georgia, including pulp and paper manufacturers.  Two ways to address these skills are by 
upgrading education levels and promoting more advanced skills through training.  The average 
number of employees in the pulp and paper industry with high school degrees, two-year 
technical degrees, and four-year college degrees is reported in Table 5.4.  The category “two year 
technical degree” refers to employees who have two or more years of industrial-related training 
through technical college, vocational school, or an apprenticeship.  Mean percentages of 
employees with these education levels in pulp and paper manufacturers are compared to the 
mean percentages for all Georgia manufacturers.  Over eighty percent of pulp and paper 
employees are reported to have high school degrees.  This percentage is above the average for all 
Georgia manufacturers (75%).  There is little difference between the average number of 
employees with technical degrees and four-year college degrees in the pulp and paper facilities 
and in all manufacturing facilities.  Each category reports that 20% of their employees have 
technical degrees and nearly 15% have four-year college degrees. 
 

 
Table 5.4 Average Education Level by Industry, Facility Size, and Facility Type 

 Industry Facility Size Facility Type 
High School All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill
Mean 74.5% 82.1% 85.0% 76.8% 81.6% 82.4%
Standard Deviation 26.1% 22.4% 19.8% 25.8% 28.2% 19.7%
Significant at 0.05 * * 
Technical (2 years) All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill
Mean 20.4% 21.4% 19.4% 24.9% 27.7% 18.9%
Standard Deviation 21.4% 24.7% 21.6% 29.0% 26.4% 23.7%
Significant at 0.05 * * *
Four-year College All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill
Mean 14.5% 14.5% 15.5% 12.6% 14.7% 14.4%
Standard Deviation 19.0% 18.1% 21.5% 9.5% 10.4% 20.4%
Significant at 0.05 * * 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys.  Percentages do not add to 100 because respondents likely counted college graduates as also having high 
school degree, and because employees without high school degree were not reported. 
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Table 5.4 also presents differences in average employee education within the pulp and paper 
industry, both by facility size and by facility type.  On average, smaller pulp and paper facilities 
have more employees with high school degrees, fewer employees with technical degrees, and a 
slightly larger average of college-educated employees in relation to larger facilities.  Mills and 
non-mills both report an average of 82% of employees with a high school degree.  Mills employ 
a greater percentage of workers with technical degrees.  Mills and non-mills employ a similar 
percentage of workers with college degrees. 
 
Training activities within firms were measured in two ways:  the average expenditure on training 
activities in 2004 and the percentage of expenditure related to new activities and tasks.  Table 5.5 
shows the average expenditure per employee spent by pulp and paper manufacturers and all 
manufacturers, as well as the average expenditure within the pulp and paper industry by facility 
size and type.  
 

Table 5.5 Median Expenditures per Employee on All Training Activities in 2004 
 Industry Facility Size Facility Type 
Training Expenditure All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill
Median $63 $77 $0 $222 $453 $0

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
The median amount that pulp and paper manufacturers spent on training for employees ($77) is 
slightly higher than the median expenditure per employee by all manufacturers ($63). However, 
Table 5.6 shows that the mean percentage of training dollars spent on new activities is higher for 
all manufacturers than for pulp and paper manufacturers.  Pulp and paper manufacturers may 
spend more, but they are less likely to spend on new activities and tasks.  Larger facilities and 
mills spent significantly more per employee on training in 2004.  Larger facilities devoted a 
greater percentage of their spending to new activities and tasks.  Both mills and non-mills 
devoted a similar portion of training dollars to new activities and tasks. 
 

Table 5.6 Average Percentage of Training Dollars Related to New Activities and Tasks  
Industry Facility Size Facility Type 

 All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill 
% for new tasks 36.4% 28.3% 18.8% 33.8% 29.8% 26.9%

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Knowledge Exchange 
 
The encouragement of knowledge sharing and exchange is a hallmark of today’s competitive 
environment.  We asked respondents whether they exchange knowledge with other companies in 
five areas:  (1) trends and developments in industry/sector; (2) quality, continuous improvement, 
benchmarking; (3) marketing, sales, contract opportunities; (4) training of employees; and (5) 
product development, process improvement or research cooperation. 
 
Figure 5.5 shows that there is little difference between knowledge sharing practices by pulp and 
paper manufacturers and all manufacturers.  Sharing knowledge about trends and developments 
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in industry/sector was the most common practice, performed by close to half of pulp and paper 
and all respondents.  The least common knowledge sharing area for pulp and paper facilities is 
product, process, and research. This is not the case for all manufacturers, for which training is the 
least common type of knowledge sharing.  Sharing training knowledge is an important activity 
for pulp and paper manufacturers (40%), but is a less common exchange area among all 
manufacturers (30%).   
 

Figure 5.5 Knowledge Exchange By Industry 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
While the pulp and paper industry closely mirrors all manufacturers in knowledge sharing, there 
are striking differences within the pulp and paper industry. Figure 5.6 shows that large pulp and 
paper firms are most likely to exchange knowledge about training and quality improvement. But 
for small pulp and paper firms, trends and developments and marketing are the most common 
areas of exchange. The top knowledge exchange areas encompass a higher percentage of large 
pulp and paper firms (approximately 60% each) than do the top area among small pulp and paper 
firms (approximately 45% to 39% each). 
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Figure 5.6 Knowledge Exchange within the Pulp and Paper Industry by Size 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Figure 5.7 demonstrates that there are also differences in knowledge sharing within the pulp and 
paper industry, according to facility type.  Mills are more apt to exchange knowledge about 
trends and developments (64%) and quality improvement (50%).  Non-mills are also prone to 
share knowledge about trends and developments (41%), but they are more apt than mills to share 
knowledge about marketing and product or process research. 
 

Figure 5.7 Knowledge Exchange within the Pulp and Paper Industry by Facility Type 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
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In addition to asking whether or not manufacturing facilities engage in knowledge sharing, 
respondents were asked those who engaged in knowledge sharing to identify the location of their 
corporate knowledge-sharing partners.  Figure 5.8 shows that in every category except trends and 
developments, the percentage of facilities with knowledge partners in Georgia is similar to the 
percentage of facilities with international knowledge partners (between 5% and 10% for each 
knowledge area).  National level knowledge exchange is most prevalent, with between 25% and 
34% of respondents (depending on the type of knowledge) engaged in this practice.  
 

Figure 5.8 Location of Pulp and Paper Knowledge Partners 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
We asked companies that did not exchange knowledge why this was the case.  Figure 5.9 shows 
that the most common reason for not exchanging knowledge was lack of need. Roughly 17% to 
21% of respondents gave “not needed” as their reason for not sharing information. No suitable 
partners was the next most common barrier to knowledge exchange, particularly for sharing 
knowledge about product, process, or research. Few respondents said that negative experiences 
were a barrier. 
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Figure 5.9 Reasons for Not Exchanging Knowledge in Pulp and Paper Industry 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
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Chapter Six         Business Assistance 
 
Business Assistance Resources 
 
Past Georgia Manufacturing Surveys have found that companies using outside service providers 
are better off than companies that do not do so.  This section takes a further look at assistance 
source usage.  It opens with an examination of the types of companies in the pulp and paper 
industry that seek outside assistance across a range of service providers – from Georgia Institute 
of Technology to other universities and technical colleges, to the Georgia Department of Labor, 
to private sector firms and other manufacturers.  It then investigates the types of assistance that 
pulp and paper manufacturers are interested in seeking.  It closes with an analysis of the type of 
benefits these manufacturers can experience from outside assistance. 
 
Business Assistance Usage 
 
The average use of outside assistance is higher for pulp and paper manufacturers than it is for all 
manufacturers.  Only 30% of pulp and paper manufacturers did not receive outside assistance 
compared to 45% of all manufacturers.  The most common assistance source for pulp and paper 
manufacturers is the private sector (30%). Georgia Department of Technical and Adult 
Education (20%), Georgia Institute of Technology, and Georgia Department of Labor (20%) 
were all common assistance sources.  The most common business assistance resource for all 
manufacturers is the Georgia Institute of Technology. 
 

Figure 6.1 Business Assistance Sources by Industry 
 (percentage of manufacturers using source in last two years) 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
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Somewhat surprisingly, larger facilities were less likely to have received outside assistance in the 
last two years than smaller ones. (See Figure 6.2)  Nearly 50% of large pulp and paper facilities 
did not receive assistance compared to only 20% of small pulp and paper facilities.  Among pulp 
and paper assistance users, large firms were most apt to use the private sector (40%) and the 
Georgia Department of Labor (35%).  Assistance from both Georgia Institute of Technology and 
the Georgia Department of Technical and Adult Education (DTAE) were used by nearly 25% of 
larger facilities.  Assistance to smaller facilities is spread more evenly among various sources.  
The private sector, Georgia DTAE, and Georgia Institute of Technology each assisted 20% of 
small pulp and paper facilities.   
 
 

Figure 6.2 Business Assistance Sources within Pulp and Paper Industry by Size 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
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Mills were more likely to have obtained outside assistance than non-mills. (See Figure 6.3) 
Among pulp and paper assisted firms, 50% of mills received assistance from the Georgia 
Department of Labor and from the private sector, and nearly 35% were assisted by DTAE or 
Georgia Institute of Technology.  The top three sources of assistance to non-mills were the 
private sector, DTAE, and Georgia Institute of Technology.   
 

Figure 6.3 Assistance Sources within Pulp and Paper Industry by Facility Type 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Areas of Interest in Managerial Training and Technical Assistance 
 
We asked manufacturers to indicate the areas in which they or their managers would be 
interested in receiving training or technical assistance.  Figure 6.4 shows that lean manufacturing 
and safety and health are areas of highest interest within the pulp and paper industry.  Close to 
40% of pulp and paper respondents expressed interest in lean manufacturing and approximately 
30% expressed interest in safety and health.  Six sigma and supply chain management also 
garnered a relatively substantial degree of interest, far more than was the case for all 
manufacturers. 
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Figure 6.4 Areas of Interest in Managerial Training and Technical Assistance by Industry 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Table 6.1 presents differences in interest in managerial training within the pulp and paper 
industry, based on facility size and type.  This table does not include ISO 1400 or E-Commerce, 
as no pulp and paper facilities reported interest in these areas.  Larger facilities were mainly 
interested in managerial training in lean manufacturing, energy management, and supply chain 
management.  Smaller facilities were interested in a broader range of managerial training areas 
including lean manufacturing, safety and health, and six sigma.  More than a quarter of the 
smaller pulp and paper facilities expressed interest in ISO 9000; no larger facilities reported 
interest in this area.  According to a breakdown by facility type, mills were most interested in 
lean manufacturing.  Non-mill facilities conveyed interest in a number of areas such as lean 
manufacturing and safety and health. More than a quarter of non-mills are interested in ISO 9000 
training, but no mills reported interest in this area. 
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Table 6.1 Areas of Interest for Managerial Training and Technical Assistance 
By Facility Size and Type 

 Total Facility Size Facility Type 
Training Areas  10-99 100+ Mill Non-mill 
Lean manufacturing 38.2% 40.0% 35.3% 42.2% 36.5% 
Safety, health  31.6% 40.0% 17.6% 28.4% 33.0% 
Six Sigma 27.4% 33.3% 17.6% 27.6% 27.4% 
Supply chain management 25.5% 26.7% 23.5% 28.4% 24.2% 
Human resources 19.1% 20.0% 17.6% 28.4% 15.1% 
MRP, ERP 16.9% 20.0% 11.8% 21.1% 15.1% 
ISO 9000 16.6% 26.7% 0.0% 0.0% 23.8% 
Energy management 13.0% 6.7% 23.5% 28.4% 6.3% 
Product design 12.5% 20.0% 0.0% 0.0% 17.9% 
Marketing 8.3% 13.3% 0.0% 0.0% 11.9% 
Internet and computer security 8.3% 13.3% 0.0% 0.0% 11.9% 
Access to working capital 8.3% 13.3% 0.0% 0.0% 11.9% 
Product development 8.3% 13.3% 0.0% 0.0% 11.9% 
Mass customization 4.2% 6.7% 0.0% 0.0% 6.0% 
Strategic planning 2.2% 0.0% 5.9% 7.3% 0.0% 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys.   
 
Areas of Interest in Training and Technical Assistance for Non-Managers 
 
We also asked manufacturers to indicate training programs that they would like to have available 
to non-managerial employees.  The level interest in training programs was similar among pulp 
and paper respondents and all manufacturing survey participants.  Team and problem solving 
skills and quality and lean manufacturing garnered the most interest.  Team and problem solving 
skills was cited more frequently by pulp and paper facilities, whereas the full manufacturing 
sample favored quality and lean training. 
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Figure 6.5 Areas of Interest in Non-Managerial Training by Industry 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Interest in non-managerial training by pulp and paper facility type and size is presented in Table 
6.2.  The marketing category is not included in this table, because no pulp and paper industries 
reported interest in this area. 
 

Table 6.2 Areas of Interest in Non-Managerial Training by Facility Size and Type 
 Total Facility Size Facility Type 
Training Areas  10-99 100+ Mill Non-mill 
Team and problem solving skills 29.7% 33.3% 23.5% 28.4% 30.2% 
Quality, lean manufacturing 25.5% 26.7% 23.5% 13.8% 30.5% 
Technical skills 23.5% 20.0% 29.4% 28.4% 21.4% 
English speaking skills 16.9% 20.0% 11.8% 0.0% 24.2% 
Basic math skills 12.7% 13.3% 11.8% 13.8% 12.3% 
Advanced computer skills 10.8% 6.7% 17.6% 14.7% 9.1% 
Basic computer skills 8.6% 6.7% 11.8% 28.4% 0.0% 
Reading, writing skills 8.3% 13.3% 0.0% 0.0% 11.9% 
Product design and development 4.2% 6.7% 0.0% 0.0% 6.0% 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
Larger facilities are most interested in technical skills, quality and lean manufacturing, and team 
and problem solving skills.  Smaller facilities were also interested in team and problem solving 
skills as well as in quality and lean manufacturing.  Large firms tended to emphasize technical 
skills and computer skills, whereas smaller facilities were more likely to cite English speaking as 
a particular need. 
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There was a similar pattern of response when facility type is considered.  Mills and non-mills 
both indicate that team production and problem solving skills, quality and lean manufacturing, 
and technical skills are important areas of interest for non-managerial training and technical 
assistance.  The greatest divergences between mills and non-mills concerned computer skill 
needs and basic training.  Nearly thirty percent of mills indicated interest in basic computer skills 
training.  Non-mills did not cite this as an area of interest.  One the other hand, 25% of non-mills 
indicated interest in English speaking skills, but no mills expressed interest in this area. 
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Chapter Seven                          Manufacturing Performance 
 
This chapter tracks the performance of the pulp and paper industry along three measures of 
business and economic outcomes: (1) competitiveness, (2) performance, and (3) profitability. 
 
Competitiveness 
 
This analysis used exporting activity (by value) as a measure of competitiveness.  Table 7.1 
shows how the mean percentage of sales that were exported outside of the United States has 
changed from 2002 to 2004.  While the mean percentage of sales from outside the United States 
has increased over the past two years for Georgia manufacturers as a whole, this percentage has 
decreased in the pulp and paper industry from 11.7% in 2002 to 9.7% in 2004. 
 
Larger pulp and paper companies had a higher percentage of export sales than smaller ones, but 
exports have fallen for both since 2002.  Mills also tended to have a higher percentage of sales 
from outside the United States than non-mills. 
 

Table 7.1 Average Percentage of Sales Exported Outside the United States 
 Industry Facility Size Facility Type 
2004 All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill
Mean 5.8% 9.7% 8.1% 12.6% 24.0% 5.8%
Standard Deviation 12.9% 18.3% 22.4% 15.3% 24.9% 13.8%
Significant at 0.05 * * *
2002 All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill
Mean 4.8% 11.7% 10.3% 14.6% 23.6% 8.1%
Standard Deviation 11.6% 19.2% 18.4% 20.6% 20.7% 17.3%
Significant at 0.05 * * *

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys.   
 
The outsourcing trend in manufacturing has received much attention in recent years.  A series of 
questions were asked to understand the extent of movement of work away from Georgia facilities 
to plants in out-of-state locations.  To obtain a balanced picture, questions were also asked about 
the extent to which work from outside of the state was transferred back to Georgia facilities. 
 
Even though 18% of Georgia manufacturers as a whole reported being impacted by outsourcing 
in the last two years, a much larger 37% of pulp and paper respondents said that some work 
formerly performed within Georgia had been transferred to another plant outside of the state.  Of 
this amount, for about half of the cases the work went to another plant in the United States. Small 
pulp and paper firms were more likely than large ones to be impacted by outsourcing. There was 
little difference in incidence of outsourcing between mills and non-mills. 
 
About 14% of pulp and paper respondents said they gained work from elsewhere. The incidence 
of such in-sourcing was higher among non-mills than mills, but there was not much difference 
between small and large pulp and paper manufacturers. 
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Figure 7.1 Movement of Work in Last Two Years 

Source: Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 32 pulp and paper 
surveys. 
 
 

Figure 7.2 Movement of Work – Pulp and Paper – by Facility Type 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys. 
 
 
 
 



46 

 
Figure 7.3 Movement of Work – Pulp and Paper – by Facility Size 

Source:  Georgia Manufacturing Survey 2005, weighted responses of 32 pulp and paper surveys. 
 
 

Performance 
 
One simple way of measuring manufacturing performance is improvement in manufacturing 
time, which is the time difference between the receipt of customer order and delivery.  In the 
pulp and paper industry, the manufacturing time for the average facility has declined from 11.1 
days in 2002 to 8.6 days in 2004.  Half of all pulp and paper facilities that provided information 
about their manufacturing times had a decrease between the time of order and delivery in the past 
two years.  Out of these facilities, 42% reported that their manufacturing time had been reduced 
by 50%. 
 
All segments of the pulp and paper industry – large facilities, small facilities, mills, and non-
mills – had on average a decrease in manufacturing times in the past two years.  The most 
dramatic decline was for pulp and paper mills, which deliver products on average 6 days faster in 
2004 than 2002.  Table 7.2 provides additional information based on the size and type of facility. 
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Table 7.2 Average Days between Receipt of Customer Order and Delivery 
 Industry Facility Size Facility Type 
2004 All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill 
Mean 18.4 8.6 8.4 9.1 12.4 7.5
Standard Deviation 26.2 7.6 7.0 9.0 7.6 7.3
Significant at 0.05 *  *
2002 All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill 
Mean 20.1 11.1 10.9 11.5 18.3 9.2
Standard Deviation 26.5 9.8 8.5 12.6 10.5 8.7
Significant at 0.05 *  *

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 24 pulp and paper 
surveys.   
 
Profitability 
 
Average annual return on pre-tax sales can be considered a measure of profitability.  On average, 
pulp and paper firms experienced less profitability than the typical Georgia manufacturer. Mean 
returns on pre-tax sales were 3.7% for pulp and paper respondents compared to 5.2% for the 
average Georgia manufacturer. Larger facilities on average were more profitable than small ones.  
The average pre-tax return from sales for mills was considerably higher at 9.7% than for non-
mills, for which profitability levels averaged only 1.9%. 
 

Table 7.3 Profitability by Industry, Facility Size, and Facility Type 
(average annual pre-tax return on sales over the last three years) 

 Industry Facility Size Facility Type 
 All Manufacturers  Pulp and Paper 10-99 100+ Mill Non-mill 
Mean 5.2% 3.7% 3.3% 4.8% 9.7% 1.9%
Standard Deviation 8.9% 6.1% 6.4% 5.1% 4.5% 5.3%
Significant at 0.05 * * *

Source:  Georgia Manufacturing Survey 2005, weighted responses of 654 surveys, including 24 pulp and paper 
surveys.   
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Appendix 1       Survey Methodology 
 
Appendix 1 describes our methodology for analyzing the pulp and paper industry, developing the 
sampling frame for the survey, designing the questionnaire, and administering the survey. 
 
Survey Framework 
 
The population for the survey was all manufacturing establishments with 10 or more employees 
in the state of Georgia.  An establishment is defined by the U.S. Census Bureau as “a single 
physical location where business is conducted or where services or industrial operations are 
performed.” 
 
To identify all manufacturing establishments and facilities, we compiled a list of Georgia 
establishments with ten or more employees from two sources: Dun and Bradstreet’s Zapdata 
business information database and the Fisher International Pulp and Paper database.  The list of 
companies was cleaned of duplicates, out-of-state companies, and insufficient addresses.  Further 
refinement was provided by a process of calling these companies for information verification, 
which was performed by the office of Business and Industry Services at Georgia Tech.  
Companies that had relocated or had an undeliverable address were removed from the list.  This 
process resulted in 4,438 companies. 
 
Questionnaire Design 
 
The questionnaire was designed to resemble aspects of previous versions of the Georgia 
Manufacturing Survey to enable comparisons and determine trends.  Themes addressed in the 
questionnaire included manufacturers’ problems and needs, changes in business structure and 
practices, product and process development, constraints to development, use of information 
technology, manufacturing productivity and performance, workforce costs and training, and 
interest in technical assistance.   
 
The 2005 survey specifically focused on two areas: (1) innovation, and (2) the use of information 
technologies and production techniques.  Questions in Section 2 of the questionnaire drew from 
concepts in the Community Innovation Survey IV, which is the main statistical instrument used 
to measure innovation throughout the European Union. 
 
Once a draft questionnaire and cover letter had been designed, a pilot test was conducted to get 
feedback on the survey’s format, wording, and design.  Comments from the manufacturers and 
the field staff and executives of the Georgia Tech Economic Development Institute were 
incorporated into a final version. 
 
Administration 
 
The survey was conducted from February 2005 to July 2005 using four waves of both mailings 
and follow-ups.  A packet containing a questionnaire, a cover letter from the Georgia Department 
of Labor, and a self-addressed, postage-paid envelope was mailed to 4,438 manufacturing 
establishments.  A similar second follow-up mailing was sent.  A third wave of mailing was done 
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with the assistance provided by the Georgia Department of Technical and Adult Education’s 
economic development offices (QuickStart).  A fourth wave consisted of phone calls made to 
establishments identified as pulp and paper manufacturers.  The entire process yielded total 
response of 746 surveys. 
 
The response to the survey was as follows: 
 

Number of establishments in initial database 4,438 
Wrong address/undeliverable, out of business, not a manufacturer 432 
Declared refusals 4 
Non-respondents 3,256 
Respondents with less than 10 employees 92 
Complete surveys with manufacturers having 10+ employees 654 
Overall response rate 16.3% 

 
The response rate was calculated by eliminating all the wrong addresses, non-manufacturers, and 
companies that were out of business from the list of Georgia manufacturers.  Then, the number 
of completed surveys forms of manufacturers with 10 or more employees (654) was divided by 
the total number of manufacturing establishments, established as legitimate, in the target 
population (4,006).  The response rate was 16.3%. 
 
Specifically for the pulp and paper manufacturers: 
 

Number of pulp and paper manufacturing establishments 203 
Wrong address/undeliverable, out of business, not a manufacturer 42 
Establishments not primarily pulp and paper  manufacturers 18 
Pulp and paper non-respondents 129 
Complete surveys from pulp and paper manufacturers* 32 
Pulp and paper response rate 22.4% 

   * With the exception of one circumstance, all surveys represent facilities with 10 or more 
employees. 
 
For every entry in the initial database, each facility’s primary Standard Industrial Classification 
(SIC) was known.  The number of pulp and paper manufacturing establishments was calculated 
by sorting from the initial database facilities with a primary SIC classification beginning with 26.  
Next, all wrong addresses, non-manufacturers, and companies that went out of business were 
eliminated from the total list of pulp and paper manufacturing establishments.  Additionally pulp 
and paper manufacturers were contacted for information verification and a handful of facilities 
were removed from the database because they did not manufacturer pulp and paper goods as 
their primary products.  Then, the number of completed surveys from pulp and paper 
manufacturers (32) was divided by the total number of pulp and paper manufacturing 
establishments in the target population (143).  The pulp and paper response rate was 22.4%. 
 
To evaluate the representativeness of the survey responses, Table A.1 compares the 
establishment types to data provided by the Georgia Department of Labor.  All of the 
manufacturing NAICS codes were grouped into six categories: pulp and paper, other materials 
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related manufacturing (e.g., lumber, furniture, stone, clay, glass, and concrete), 
food/apparel/textiles/leather, machinery (metals, industrial machinery), electronics (electronics, 
electrical, transportation), and science-based (e.g., chemicals, medical supplies).  Because of the 
importance of scale and product characteristics in determining firm behavior such as technology 
use, the sample was stratified by industry and establishment size and an expansion weight was 
applied.3  The Georgia Department of Labor database of 4,691 establishments was used to 
calculate these weights.  Note that Table A.1 has a total survey response of 654.  This total 
excludes survey forms from companies with fewer than 10 employees, and companies with 
missing employment and industry information. 
 

Table A.1: Number of Establishments by Industry and Employment Size Georgia Department of 
Labor (2003) vs. Survey Respondents 

Georgia Department of Labor Georgia Manufacturing Survey 

Industry Type 
Number of 
establishments 

Percentage of 
establishments 

Number of 
establishments 

Percentage of 
establishments 

Pulp & Paper 181 4% 32 5% 
Materials 1909 40% 212 32% 
Food-Text 1026 22% 128 20% 
Mach 939 20% 170 26% 
IT – Trans 416 9% 61 9% 
Science 401 9% 51 8% 
 
Employment Size    
10 to 99 5168 78% 470 72% 
100 and more 1026 22% 184 28% 

 
Failure to participate in this study is not the only type of non-response.  Some respondents 
preferred not to answer one or more of the items on the questionnaire.  Response rates are 
presented for each question in the survey in Appendix 2.  The response rates are listed for 
Georgia manufacturers as a whole, as well as for just the pulp and paper manufacturers.  For 
questions that ask quantitative information, percentile breakdowns, means, and standard error of 
the means are presented. 
 
In many cases, the response rates neared or exceeded 90%, but for a few questions, response 
rates were below 70%.  What these response rates mean is unclear.  For example, a 73% rate for 
return on sales may reflect a preference not to disclose this information, whereas a 79% rate for 
money spent on training may mean that the company did not collect the information. 
 
Another step in the analysis involved verification of the accuracy of responses to certain 
questions.  The project team ran checks on answers to the performance measure questions.  For 
items that fell outside generally accepted ranges (e.g., payroll per employee or average wages of 
more than $100,000), the team sought to obtain correct information.  Responses were also 
checked for internal consistency.  For example, the number of students with high school 
                                                 
3    See Terance Rephann and Philip Shapira, Survey of Technology use in West Virginia Manufacturing, 
Morgantown, WV: West Virginia Regional Research Institute, December 1, 1993, p.8.  Non-respondent surveys 
were not included.   
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diplomas or their equivalent was checked against the total number of employees in the facility to 
ensure that these two items were consistent (i.e., there were not more employees with high 
school diplomas than the total number than worked in the facility.) 
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Appendix 2.     Survey Responses by Question 
 

1.1 This facility is:       

  % 
Unweighted 

Count       
Single establishement enterprise 16.9% 5       
An affiliate of a parent group or holding company 83.1% 27       
Total respondents 100.0% 32       
            

1.1a. Is your company's head office located in Georgia?       

  % 
Unweighted 

Count       
Yes 46.8% 10       
no 53.2% 17       
Total respondents 100.0% 27       
            

1.1b. Head office Located in:       

  % 
Unweighted 

Count       
Another U.S. state 49.0% 16       
Country outside of the U.S. 4.2% 1       
Total respondents 100.0% 17       
            

1.2 At what year did you begin manufacturing at this facility?       

  % 
Unweighted 

Count       
Before 1950 2.5% 1       
1950-1959 5.1% 2       
1960-1969 29.2% 8       
1970-1979 19.4% 5       
1980-1989 19.4% 5       
1990-1999 21.9% 6       
2000-2005 2.5% 1       
Total respondents 100.0% 28       
            

1.4 Rank order of importance of the following factors:     

  % 
Unweighted 

Count      
Low price most important 27.4% 8       
High quality most important 30.2% 11       
Innovation/new technology most important 6.4% 2       
Quick delivery 12.7% 4       
Adapting to customer needs 13.0% 5       
Value-added services 19.1% 6       
*Percentages do not total 100% because some respondents indicated multiple strategies were most important.     
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1.5  In which of the following areas does your facility have the most significant problems or needs?     

  % 
Unweighted 

Count       
Expansion planning 21.1% 6       
Lean manufacturing 36.3% 12       
Product development 2.2% 1       
Material failure 6.4% 2       
Computer hardware or software 10.5% 3       
Quality assurance 17.2% 6       
Marketing 19.1% 6       
General business analysis 14.7% 4       
HR-Basic skills 35.8% 10       
HR-Technical skills 27.7% 9       
HR--Management skills 8.8% 4       
Energy costs, conservation 28.5% 12       
Waste management 8.8% 4       
Safety, health, environment 12.7% 4       
Other problem/need 10.8% 4       
            

2.1 During the period 2002-2004, did your facility introduce:       

  % 
Unweighted 

Count       
Only new goods 49.3% 17       
Only new services 23.3% 7       
            
            

2.2 Were any of your goods and service innovations during 2002-2004?       

  % 
Unweighted 

Count       
New to your market 36.3% 12       
New only to your facility 28.0% 10       
            
            

2.2a.Sales from good and services that were new to your market:       

  % 
Unweighted 

Count       
0-5.0% 50.0% 7       
5.1%-10% 39.6% 5       
10.1%-20.0% 5.2% 1       
20.1%+ 5.2% 1       
Total respondents 100.0% 14       
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2.2b.Sales from good and services that were new to your firm, but NOT to your market:       

  % 
Unweighted 

Count       
0-5.0% 35.1% 5       
5.1%-10% 24.7% 3       
10.1%-20.0% 25.7% 2       
20.1%+ 15.5% 3       
Total respondents 101.0% 14       
            

2.2c. All other sales:       

  % 
Unweighted 

Count       
0-5.0% 0.0% 0       
5.1%-10% 4.3% 1       
10.1%-20.0% 0.0% 0       
20.1%+ 95.7% 16       
Total respondents 100.0% 17       
            

2.3. How long did it take on average to develop a new or improved product?       

  % 
Unweighted 

Count       
0-6 months 27.6% 5       
7-12 months 36.5% 6       
13-18 months 31.2% 4       
19 months+ 4.7% 1       
Total respondents 100.0% 16       
            

2.4 During the period 2002-2004, did your facility introduce: (please check if yes)?     

  % 
Unweighted 

Count     
Yes 51.2% 17     
No 48.8% 15     

Any new or significantly improved process or 
manufacturing technology 

Total respondents 100.0% 32     
Yes 25.2% 7     
No 74.8% 25     

Any new or significantly improved logistics, 
delivery, or distribution method 

Total respondents 100.0% 32     
Yes 10.5% 3     
No 89.5% 29     

Other processes not covered above, such as new 
or significantly improved purchasing, accounting, 
or maintenance processes 

Total respondents 100.0% 32     
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2.5 During the period 2002-2004, did your facility engage in any of the following organizational innovation 

activities?     

  % 
Unweighted 

Count     
Yes 48.8% 15     
No 51.2% 17     

Implement new or significantly improved 
management systems to better use or exchange 
information, knowledge and skills Total respondents 100.0% 32     

Yes 34.3% 12     
No 65.7% 20     

Make a major change to the organization of work, 
such as changes in management or departmental 
structure Total respondents 100.0% 32     

Yes 8.6% 3     
No 91.4% 29     

New or significant changes in your relations with 
other firms, such as alliances, partnerships, 
outsourcing, or subcontracting 

Total respondents 100.0% 32     
            
2.6 During the period 2002-2004, did your facility engage in any of the following activities? (please check if 

yes)     

  % 
Unweighted 

Count     
Yes 19.1% 6     
No 80.9% 26     

Make significant changes to the design or 
packaging of a good or service 

Total respondents 100.0% 32     
Yes 17.2% 6     
No 82.8% 26     

New or significant changes to sales methods or 
distribution channels, such as Internet sales, 
franchising, direct sales or distribution licenses 

Total respondents 100.0% 32     
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2.7. During the period 2002-2004, did your facility engage in any of the following innovation-related 
activities?     

  % 
Unweighted 

Count     
Yes 38.5% 13     
No 61.5% 19     

In-house R&D 

Total respondents 100.0% 32     
Yes 0.0% 0     
No 100.0% 32     

Purchase R&D 

Total respondents 100.0% 0     
Yes 70.3% 23     
No 29.7% 9     

Purchase machinery 

Total respondents 100.0% 32     
Yes 51.2% 17     
No 48.8% 15     

Planning development work 

Total respondents 100.0% 32     
Yes 2.2% 1     
No 97.8% 31     

Purchase pattents 

Total respondents 100.0% 32     
Yes 32.1% 11     
No 67.9% 21     

Training staff 

Total respondents 100.0% 32     
Yes 13.0% 5     
No 87.0% 27     

Market research 

Total respondents 100.0% 32     
            

2.8a. In-house R&D (including personnel costs & capital expenditures on buildings & equipment)     

  % 
Unweighted 

Count       
0-10,000 39.6% 5       
10,001-25,000 20.1% 3       
25,001-100,000 9.8% 1       
100,000+ 30.5% 5       
Total respondents 100.0% 14       
            
2.8a. In-house R&D (including personnel costs & capital expenditures on buildings & equipment) in $000s     
Mean in house R&D $181.2         
Median in house R&D $20.0         
In house R&D of top 10% $500.0         
In house R&D of bottom 10% $0.0         
Mean in house R&D/employee $1.4         
Median in house R&D/employee $0.2         
In house R&D/employee of top 10% $5.0         
In house R&D/employee of bottom 10% $0.0         
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2.8b. Acquisition of external R&D:       

  % 
Unweighted 

Count       
0-10,000 78.2% 10       
10,001-25,000 10.9% 1       
25,001-100,000 10.9% 1       
100,000+ 0.0% 0       
Total respondents 100.0% 12       
            

2.8b. Acquisition of external R&D in $000s         
Mean External R&D $13.1         
Median External R&D $0.0         
External R&D of top 10% $100.0         
External R&D of bottom 10% $0.0         
Mean External R&D/employee $0.3         
Median External R&D/employee $0.0         
External R&D/employee of top 10% $2.2         
External R&D/employee of bottom 10% $0.0         
            

2.8c. Acquisition of machinery, equipment and software (excluding R&D-related 
expenditures)       

  % 
Unweighted 

Count       
0-10,000 26.0% 4       
10,001-25,000 0.0% 0       
25,001-100,000 21.5% 3       
100,000+ 52.5% 9       
Total respondents 100.0% 16       
            

2.8c. Acquisition of machinery, equipment and software (excluding R&D-related expenditures) in $000s     
Mean Other acquisition $1,289.1         
Median Other acquisition $150.0         
Other acquisition of top 10% $3,053.3         
Other acquisition of bottom 10% $0.0         
Mean Other acquisition/employee $11,780.8         
Median Other acquisition/employee $2,222.2         
Other acquisition/employee of top 10% $46,153.8         
Other acquisition/employee of bottom 10% $0.0         
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2.8d Other development work for innovation and all other innovation-related 
expenditures:       

  % 
Unweighted 

Count       
0-10,000 75.2% 7       
10,001-25,000 0.0% 0       
25,001-100,000 8.6% 1       
100,000+ 16.2% 1       
Total respondents 100.0% 9       
            

2.8d Other development work for innovation and all other innovation-related expenditures in $000s:     
Mean Other expenditures $85.1         
Median Other expenditures $0.0         
Other expenditures of top 10% $500.0         
Other expenditures of bottom 10% $0.0         
Mean Other expenditures/employee $1.3         
Median Other expenditures/employee $0.0         
Other expenditures/employee of top 10% $7.7         
Other expenditures/employee of bottom 10% $0.0         
            

2.8e. Total (sum of above 4 categories):       

  % 
Unweighted 

Count       
0-10,000 19.4% 2       
10,000-25,000 5.2% 1       
25,000-100,000 5.2% 1       
100,000+ 70.2% 11       
Total respondents 100.0% 15       
            

2.8e. Total (sum of above 4 categories) in $000s:         
Mean Totalexpenditures $1,693.0         
Median Total expenditures $683.3         
Total expenditures of top 10% $5,550.0         
Total expenditures of bottom 10% $0.0         
Mean Total expenditures/employee $13.5         
Median Total expenditures/employee $4.9         
Total expenditures/employee of top 10% $53.8         
Total expenditures/employee of bottom 10% $0.0         
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2.9. During the period 2002-2004, check if your facility     

  % 
Unweighted 

Count     
Worked with customers checked 85.0% 27     
Worked with suppliers checked 49.0% 16     
Applied for a patent checked 6.4% 2     
Registered a trademark checked 2.2% 1     
Signed a confidentiality agreement checked 44.3% 13     
Published papers checked 10.5% 3     
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2.10. If you undertook any innovations in the period 2002-2004, what was the degree of impact on this 
facility in each of the following areas?     

  % 
Unweighted 

Count     
Not relevant 22.0% 5     
High 33.2% 8     
Medium 25.6% 8     
Low 19.2% 4     

Increased variety of goods 

Total respondents 100.0% 25     
Not relevant 22.4% 6     
High 16.9% 5     
Medium 47.0% 11     
Low 13.7% 3     

Increased market share 

Total respondents 100.0% 25     
Not relevant 19.7% 6     
High 21.9% 6     
Medium 46.3% 13     
Low 12.1% 3     

Improved quality of goods 

Total respondents 100.0% 28     
Not relevant 35.9% 11     
High 16.4% 4     
Medium 40.6% 12     
Low 7.1% 2     

Reduced time to respond to customer 

Total respondents 100.0% 29     
Not relevant 28.5% 9     
High 16.6% 4     
Medium 35.7% 8     
Low 19.2% 4     

Improved flexibility of production 

Total respondents 100.0% 25     
Not relevant 13.7% 4     
High 45.6% 11     
Medium 32.6% 9     
Low 8.1% 2     

Increased capacity of production 

Total respondents 100.0% 26     
Not relevant 33.6% 10     
High 25.4% 6     
Medium 30.7% 8     
Low 10.3% 3     

Reduced labor costs 

Total respondents 100.0% 27     
Not relevant 30.7% 8     
High 16.6% 4     
Medium 30.3% 7     
Low 22.4% 6     

Reduced materials required per unit output 

Total respondents 100.0% 25     
Not relevant 30.7% 8     
High 14.1% 4     
Medium 35.7% 8     
Low 19.5% 5     

Reduced environment impact 

Total respondents 100.0% 25     
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Not relevant 36.0% 10     
High 31.0% 9     
Medium 10.0% 2     
Low 23.0% 6     

Met regulatory requirements 

Total respondents 100.0% 27     
Not relevant 45.2% 13     
High 20.9% 5     
Medium 23.3% 5     
Low 10.6% 3     

Improved employee satisfaction 

Total respondents 100.0% 26     
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2.11. During 2002-2004, how important were the following factors in limiting innovation activities or 
influencing a decision not to innovate?     

  % 
Unweighted 

Count     
Not relevant 27.9% 9     
High 12.3% 3     
Medium 24.4% 5     
Low 35.4% 11     

Lack of qualified personnel 

Total respondents 100.0% 28     
Not relevant 35.9% 11     
High 2.5% 1     
Medium 28.2% 7     
Low 33.4% 10     

Lack of information on technology 

Total respondents 100.0% 29     
Not relevant 29.9% 8     
High 10.1% 3     
Medium 24.7% 6     
Low 35.3% 11     

Lack of information on markets 

Total respondents 100.0% 28     
Not relevant 63.1% 17     
High 2.7% 1     
Medium 10.3% 2     
Low 23.9% 7     

Difficulty finding partners 

Total respondents 100.0% 27     
Not relevant 40.6% 12     
High 16.4% 4     
Medium 18.9% 5     
Low 24.1% 8     

Market dominated by established companies 

Total respondents 100.0% 29     
Not relevant 28.5% 8     
High 16.4% 4     
Medium 23.8% 7     
Low 31.3% 10     

Uncertain demand for innovative goods or 
services 

Total respondents 100.0% 29     
Not relevant 41.1% 13     
High 8.9% 2     
Medium 13.3% 3     
Low 36.7% 12     

No need due to prior innovations 

Total respondents 100.0% 30     
Not relevant 52.3% 14     
High 5.2% 2     
Medium 19.8% 5     
Low 22.7% 7     

No demand for innovations 

Total respondents 100.0% 28     
Not relevant 27.2% 8     
High 13.6% 4     
Medium 25.1% 8     
Low 34.1% 10     

Lack of funds 

Total respondents 100.0% 30     
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3.1a. Sale of products via the Internet (e-commerce)       

  % 
Unweighted 

Count       
use now 26.0% 7       
plan to use 11.8% 3       
no plan to use 35.8% 11       
not applicable 21.7% 7       
not familiar with this 4.7% 1       
Total respondents 100.0% 29       
Before 1990 0.0% 0       
1990-1999 0.0% 0       
2000-2005 100.0% 3       
Total respondents 100.0% 3       
            

3.1b. Supplier purchases via the Internet (e-procurement)       

  % 
Unweighted 

Count       
use now 45.4% 14       
plan to use 29.6% 7       
no plan to use 10.1% 3       
not applicable 12.3% 3       
not familiar with this 2.6% 1       
Total respondents 100.0% 28       
Before 1990 0.0% 0       
1990-1999 0.0% 0       
2000-2005 100.0% 5       
Total respondents 100.0% 5       
            

3.1c. Supply chain, logistics management software       

  % 
Unweighted 

Count       
use now 25.4% 9       
plan to use 27.2% 8       
no plan to use 36.1% 10       
not applicable 11.3% 3       
not familiar with this 0.0% 0       
Total respondents 100.0% 30       
Before 1990 0.0% 0       
1990-1999 100.0% 2       
2000-2005 0.0% 0       
Total respondents 100.0% 2       
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3.1d. Software for quality or standards  (e.g. ISO)       

  % 
Unweighted 

Count       
use now 45.8% 15       
plan to use 18.1% 5       
no plan to use 24.9% 7       
not applicable 11.3% 3       
not familiar with this 0.0% 0       
Total respondents 100.1% 30       
Before 1990 0.0% 0       
1990-1999 76.9% 4       
2000-2005 23.1% 2       
Total respondents 100.0% 6       
            

3.1e. Design software (e.g. computer-aided design)       

  % 
Unweighted 

Count       
use now 52.9% 17       
plan to use 14.0% 3       
no plan to use 21.4% 6       
not applicable 9.3% 2       
not familiar with this 2.5% 1       
Total respondents 100.1% 29       
Before 1990 7.4% 3       
1990-1999 92.6% 7       
2000-2005 0.0% 0       
Total respondents 100.0% 10       
            

3.1f. Process control (e.g. computer-integrated manufacturing)       

  % 
Unweighted 

Count       
use now 57.4% 19       
plan to use 20.1% 5       
no plan to use 18.1% 5       
not applicable 4.4% 1       
not familiar with this 0.0% 0       
Total respondents 100.0% 30       
Before 1990 22.2% 3       
1990-1999 70.4% 6       
2000-2005 7.4% 1       
Total respondents 100.0% 10       
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3.1g. Customer information / relationship management       

  % 
Unweighted 

Count       
use now 41.2% 13       
plan to use 27.2% 8       
no plan to use 22.5% 6       
not applicable 4.4% 1       
not familiar with this 4.7% 2       
Total respondents 100.0% 30       
Before 1990 0.0% 1       
1990-1999 56.5% 3       
2000-2005 43.5% 2       
Total respondents 100.0% 6       
            

3.1h. Computer training systems for employees or customers       

  % 
Unweighted 

Count       
use now 44.8% 15       
plan to use 27.6% 7       
no plan to use 27.6% 7       
not applicable 0.0% 0       
not familiar with this 0.0% 0       
Total respondents 100.0% 29       
Before 1990 39.8% 3       
1990-1999 10.2% 1       
2000-2005 50.0% 4       
Total respondents 100.0% 8       
            

3.1i. RFID (Radio Frequency Identification)       

  % 
Unweighted 

Count       
use now 10.3% 3       
plan to use 33.6% 10       
no plan to use 46.1% 12       
not applicable 10.0% 2       
not familiar with this 0.0% 0       
Total respondents 100.0% 27       
Before 1990 0.0% 0       
1990-1999 0.0% 0       
2000-2005 0.0% 0       
Total respondents 0.0% 0       



66 

 
            

3.1j. Integrated business management (e.g. ERP, Enterprise Resource Planning & 
MRP, Materials Resource Planning)       

  % 
Unweighted 

Count       
use now 32.2% 11       
plan to use 22.8% 7       
no plan to use 33.7% 9       
not applicable 2.4% 1       
not familiar with this 8.9% 2       
Total respondents 100.0% 30       
Before 1990 0.0% 0       
1990-1999 67.3% 3       
2000-2005 32.7% 1       
Total respondents 100.0% 4       
            

3.2. Does your design process use software that allows customers to visualize the 
product in advance before ordering it?       

  % 
Unweighted 

Count       
not applicable 25.4% 7       
yes 37.2% 11       
no 37.4% 12       
Total respondents 100.0% 30       
            
3.3 If you sell products via the Internet, what percentage of your fiscal year 2004 sales 

was placed through the Internet?       

  % 
Unweighted 

Count       
0-5% 72.3% 8       
5%-10% 11.0% 2       
10%+ 5.8% 1       
Total respondents 100.0% 11       
            

3.3 If you sell products via the Internet, what percentage of your 
fiscal year 2004 sales was placed through the Internet?         

Mean 2.8%         
Median 0.0%         
Top 10% 15.0%         
Bottom 10% 0.0%         
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3.4a ISO9000 or other standards certification       

  % 
Unweighted 

Count       
use now 44.7% 15       
plan to use 23.0% 6       
no plan to use 32.3% 9       
not applicable 0.0% 0       
not familiar with this 0.0% 0       
Total respondents 100.0% 30       
Before 1990 0% 0       
1990-1999 82.30% 7       
2000-2005 17.70% 1       
Total respondents 100% 8       
            

3.4b Six sigma       

  % 
Unweighted 

Count       
use now 20.9% 6       
plan to use 27.6% 7       
no plan to use 37.6% 12       
not applicable 4.6% 1       
not familiar with this 9.4% 3       
Total respondents 100.1% 29       
Before 1990 25.80% 1       
1990-1999 0% 0       
2000-2005 74.20% 2       
Total respondents 100% 3       
            

3.4c Statistical process control (SPC)       

  % 
Unweighted 

Count       
use now 57.6% 18       
plan to use 14.2% 4       
no plan to use 16.4% 4       
not applicable 4.7% 1       
not familiar with this 7.1% 2       
Total respondents 100.0% 29       
Before 1990 13.8% 2       
1990-1999 59.5% 6       
2000-2005 26.7% 3       
Total respondents 100.0% 11       
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3.4d Pull system/ minimal work-in-process       

  % 
Unweighted 

Count       
use now 21.2% 6       
plan to use 10.3% 2       
no plan to use 37.0% 10       
not applicable 7.9% 2       
not familiar with this 23.6% 6       
Total respondents 100.0% 26       
Before 1990 14.8% 2       
1990-1999 42.6% 1       
2000-2005 42.6% 2       
Total respondents 100.0% 5       
            

3.4e Recycling of materials       

  % 
Unweighted 

Count       
use now 84.8% 27       
plan to use 6.6% 2       
no plan to use 4.3% 1       
not applicable 0.0% 0       
not familiar with this 4.3% 1       
Total respondents 100.0% 31       
Before 1990 63.6% 11       
1990-1999 36.4% 6       
2000-2005 0.0% 0       
Total respondents 100.0% 17       
            

3.4f ISO 14000 certification       

  % 
Unweighted 

Count       
use now 9.9% 4       
plan to use 4.7% 1       
no plan to use 64.4% 19       
not applicable 11.8% 3       
not familiar with this 9.3% 2       
Total respondents 100.0% 29       
Before 1990 0.0% 0       
1990-1999 0.0% 0       
2000-2005 100.0% 2       
Total respondents 100.0% 2       
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3.4g Formal process/ survey to monitor customer satisfaction       

  % 
Unweighted 

Count       
use now 51.5% 17       
plan to use 15.3% 4       
no plan to use 26.6% 8       
not applicable 2.3% 1       
not familiar with this 4.3% 1       
Total respondents 100.0% 31       
Before 1990 8.6% 2       
1990-1999 58.1% 4       
2000-2005 33.3% 3       
Total respondents 100.0% 9       
            

3.4h Formal process/ survey to monitor employee satisfaction       

  % 
Unweighted 

Count       
use now 40.2% 13       
plan to use 15.6% 5       
no plan to use 31.2% 10       
not applicable 4.3% 1       
not familiar with this 8.7% 2       
Total respondents 100.0% 31       
Before 1990 0% 0       
1990-1999 36.5% 2       
2000-2005 63.5% 6       
Total respondents 100.0% 8       
            

3.4i Teamwork in production       

  % 
Unweighted 

Count       
use now 69.1% 22       
plan to use 17.6% 5       
no plan to use 9.0% 3       
not applicable 4.3% 1       
not familiar with this 0.0% 0       
Total respondents 100.0% 31       
Before 1990 44.9% 7       
1990-1999 38.4% 3       
2000-2005 16.7% 2       
Total respondents 100.0% 12       



70 

 
            

3.4j. Mass customization/ volume manufacture of individualized products       

  % 
Unweighted 

Count       
use now 11.8% 4       
plan to use 4.6% 1       
no plan to use 42.1% 13       
not applicable 29.7% 7       
not familiar with this 11.8% 4       
Total respondents 100.0% 29       
Before 1990           
1990-1999           
2000-2005           
Total respondents           
            

3.5a. What percentage of orders is delivered on time? (against a confirmed delivery 
date)       

  % 
Unweighted 

Count       
0-50% 0% 0       
50%-90% 19.50% 5       
90%+ 80.50% 24       
Total respondents 100% 29       
            

3.5a. What percentage of orders is delivered on time? (against a 
confirmed delivery date)         

Mean 95.5%         
Median 97.0%         
Top 10% 99.8%         
Bottom 10% 90.0%         
            

3.5b1. What was the average time between receipt of customer order and delivery in 2004?     

  % 
Unweighted 

Count       
0-5 47.6% 12       
6-15 41.8% 9       
16-30 10.6% 3       
30+ 0.0% 0       
Total respondents 100.0% 24       
            

3.5b1. What was the average time between receipt of customer order and delivery in 2004     
Mean 8.6         
Median 7.0         
Top 10% 2.0         
Bottom 10% 21.0         
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3.5b2. What was the average time between receipt of customer order and delivery in 2002?   

  % 
Unweighted 

Count       
0-5 44.8% 11       
6-15 36.6% 8       
16-30 16.2% 4       
30+ 2.7% 1       
Total respondents 100.3% 24       
            

3.5b2. What was the average time between receipt of customer order and delivery in 2002?     
Mean 11.1         
Median 8.1         
Top 10% 2.0         
Bottom 10% 28.0         
            

3.6. Does your establishment exchange knowledge with other companies in any of the following?     

  % 
Unweighted 

Count     
Yes 48.9% 15     
No 51.1% 15     

Exchange knowledge of trends and development 

Total respondents 100.0% 30     
Yes 42.3% 14     
No 57.7% 16     

Exchange knowledge of quality improvement 

Total respondents 100.0% 30     
Yes 34.8% 10     
No 65.2% 20     

Exchange knowledge of marketing 

Total respondents 100.0% 30     
Yes 38.7% 13     
No 61.3% 16     

Exchange knowledge of training 

Total respondents 100.0% 29     
Yes 33.7% 11     
No 66.3% 18     

Exchange knowledge product, process, research 

Total respondents 100.0% 29     
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3.6a1. Trends & developments in industry/sector (Location of corporate knowledge partners)     

  % 
Unweighted 

Count     
Yes 21.6% 8     
No 78.4% 24     

Within Georgia 

Total respondents 100.0% 32     
Yes 65.9% 11     
No 34.1% 21     

Other US partners outside Georgia 

Total respondents 100.0% 32     
Yes 12.7% 4     
No 87.3% 28     

International partners 

Total respondents 100.0% 32     
            

3.6a2. Trends & developments in industry/sector (Why Not?)     

  % 
Unweighted 

Count     
Yes 4% 1     
No 96% 31     

Negative experience 

Total respondents 100% 32     
Yes 8.60% 3     
No 91.40% 29     

No suitable partners 

Total respondents 100% 32     
Yes 8.60% 6     
No 91.40% 26     

Not needed 

Total respondents 100% 32     
            

3.6b1. Quality, continuous improvement, benchmarking (Location of Corporation Knowledge Partners)     

  % 
Unweighted 

Count     
Yes 8.80% 4     
No 91.2% 28     

Within Georgia 

Total respondents 100.0% 32     
Yes 30.2% 11     
No 69.8% 21     

Other US partners outside Georgia 

Total respondents 100.0% 32     
Yes 10.5% 3     
No 89.5% 29     

International partners 

Total respondents 100.0% 32     
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3.6b2. Quality, continuous improvement, benchmarking (Why Not?)     

  % 
Unweighted 

Count     
Yes 4.2% 1     
No 95.8% 31     

Negative experience 

Total respondents 100.0% 32     
Yes 6.4% 2     
No 93.6% 30     

No suitable partners 

Total respondents 100.0% 32     
Yes 21.3% 7     
No 79.7% 25     

Not needed 

Total respondents 100.0% 32     
            

3.6c1. Marketing, sales, contract opportunities (Location of corporate knowledge partners)     

  % 
Unweighted 

Count     
Yes 4.4% 2     
No 95.6% 30     

Within Gerogia 

Total respondents 100.0% 32     
Yes 25.5% 8     
No 74.5% 24     

Other US partners outside Georgia 

Total respondents 100.0% 32     
Yes 8.3% 2     
No 91.7% 30     

International partners 

Total respondents 100.0% 32     
            

3.6c2. Marketing, sales, contract opportunities (Why Not?)     

  % 
Unweighted 

Count     
Yes 4.2% 1     
No 95.8% 31     

Negative experience 

Total respondents 100.0% 32     
Yes 12.7% 4     
No 87.3% 28     

No suitable partners 

Total respondents 100.0% 32     
Yes 17.2% 6     
No 82.8% 26     

Not needed 

Total respondents 100.0% 32     
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3.6d1. Training of employees (Location of corporate knowledge partners)     

  % 
Unweighted 

Count     
Yes 8.8% 4     
No 91.2% 28     

Within Gerogia 

Total respondents 100.0% 32     
Yes 30.4% 12     
No 69.6% 20     

Other US partners outside Georgia 

Total respondents 100.0% 32     
Yes 6.4% 2     
No 93.6% 30     

International partners 

Total respondents 100.0% 32     
            

3.6d2. Training of employees (Why Not?)     

  Column % 
Unweighted 

Count     
Yes 4.2% 1     
No 95.8% 31     

Negative experience 

Total respondents 100.0% 32     
Yes 10.5% 3     
No 89.5% 29     

No suitable partners 

Total respondents 100.0% 32     
Yes 19.1% 6     
No 80.9% 26     

Not needed 

Total respondents 100.0% 32     
            

3.6e1.  Product development, process improvement or research cooperation (Location of corporate 
knowledge partners)     

  % 
Unweighted 

Count     
Yes 8.8% 4     
No 91.2% 28     

Within Gerogia 

Total respondents 100.0% 32     
Yes 26.0% 10     
No 74.0% 22     

Other US partners outside Georgia 

Total respondents 100.0% 32     
Yes 8.6% 3     
No 91.4% 29     

International partners 

Total respondents 100.0% 32     
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3.6e2.  Product development, process improvement or research cooperation (Why Not?)     

  % 
Unweighted 

Count     
Yes 4.2% 1     
No 95.8% 31     

Negative experience 

Total respondents 100.0% 32     
Yes 14.7% 4     
No 85.3% 28     

No suitable partners 

Total respondents 100.0% 32     
Yes 19.4% 7     
No 80.6% 25     

Not needed 

Total respondents 100.0% 32     
            

3.7. In the next 2 years, plan change effort - exchanging, sharing knowledge – 
companies       

  % 
Unweighted 

Count       
not applicable 26.3% 8       
greatly increase 2.5% 1       
moderately increase 7.1% 2       
about the same 64.1% 18       
moderately decrease 0.0% 0       
greatly decrease 0.0% 0       
Total respondents 100.0% 29       
            

4.1a1. What were your total annual sales or gross value of shipments 2004?       

  % 
Unweighted 

Count       
0-1,000,000 0.0% 0       
1,000,001-10,000,000 39.2% 7       
10,000,001-20,000,000 19.8% 4       
20,000,000+ 41.0% 12       
Total respondents 100.0% 23       
            

4.1a1. What were your total annual sales or gross value of shipments at this plant in 2004?   
Mean Sales 2004 (millions) $38.7         
Median Sales 2004 (millions) $20.0         
Sales 2004 of top 10% (millions) $104.0         
Sales 2004 of bottom 10% (millions) $2.0         
Mean sales/employee 2004 (000s) $288.9         
Median sales/employee 2004 (000s) $250.0         
Sales/employee top 10% (000s) $533.3         
Sales/employee of bottom 10% (000s) $150.0         
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4.1a2. What were your total annual sales or gross value of shipments in 2002?       

  % 
Unweighted 

Count       
0-1,000,000 0.0% 0       
1,000,001-10,000,000 40.4% 7       
10,000,001-20,000,000 23.5% 5       
20,000,000+ 36.1% 10       
Total respondents 100.0% 22       
            

4.1a2. What were your total annual sales or gross value of shipments at this plant in 2002? (millions)     
Mean Sales 2002 $35.8         
Median Sales 2002 $17.0         
Sales 2002 of top 10% $92.3         
Mean sales/employee 2002 (000s) $262.2         
Median sales/employee 2002 (000s) $225.0         
Sales/employee top 10% (000s) $500.0         
Sales/employee of bottom 10% (000s) $147.1         
            

4.1b1. How much did you spend on materials, parts and services in 2004?       

  % 
Unweighted 

Count       
0-1,000,000 13.5% 2       
1,000,001-10,000,000 37.3% 6       
10,000,001-20,000,000 17.5% 4       
20,000,000+ 31.8% 8       
Total respondents 100.0% 20       
            

4.1b1. How much did you spend on materials, parts and services in 2004?       
Mean direct input 2004 (millions) $21.2         
Median direct input 2004 (millions) $8.0         
direct input 2004 of top 10% (millions) $56.0         
direct input 2004 of bottom 10% (millions) $0.6         
Mean direct input/employee (000s) $138.5         
Median direct input/employee (000s) $100.0         
Direct input/employee top 10% (000s) $277.8         
Direct input/employee bottom 10% $24.0         
            

4.1b. How much did you spend on materials, parts and services in 2002?       

  % 
Unweighted 

Count       
0-1,000,000 14.0% 2       
1,000,001-10,000,000 46.1% 8       
10,000,001-20,000,000 10.7% 2       
20,000,000+ 29.3% 7       
Total respondents 100.0% 19       
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4.1b. How much did you spend in 2002?         

Mean direct input 2002 (millions) $20.1         
Median direct input 2002 (millions) $9.0         
direct input 2002 of top 10% (millions) $52.1         
direct input 2002 of bottom 10% (millions) $0.4         
Mean direct input/employee (000s) $132.8         
Median direct input/employee (000s) $118.3         
Direct input/employee top 10% (000s) $277.8         
Direct input/employee bottom 10% $23.8         
            

4.1c. How much new capital investment was made at this location 2004?       

  % 
Unweighted 

Count       
0-1,000,000 70.7% 12       
1,000,001-10,000,000 18.1% 4       
10,000,001-20,000,000 0.0% 0       
20,000,000+ 11.1% 3       
Total respondents 100.0% 19       
            

4.1c. How much new capital investment was made at this location in 2004?       
Mean capital investment 2004 (millions) $6.3         
Median capital investment 2004 (millions) $0.3         
capital investment 2004 of top 10% (millions) $21.0         
capital investment 2004 of bottom 10% (millions) $0.1         
Mean capital investment/employee (000s) $44.0         
Median capital investment/employee (000s) $4.9         
capital investment/employee top 10% (000s) $33.3         
capital investment/employee bottom 10% (000s) $2.3         
            

4.1c. How much new capital investment was made at this location 2002?       

  % 
Unweighted 

Count       
0-1,000,000 62.4% 10       
1,000,001-10,000,000 26.1% 5       
10,000,001-20,000,000 7.7% 2       
20,000,000+ 3.9% 1       
Total respondents 100.0% 18       
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4.1c. How much new capital investment was made at this location 

in 2002?         
Mean capital investment 2002 $3.0         
Median capital investment 2002 $0.4         
capital investment 2002 of top 10% $13.0         
capital investment 2002 of bottom 10% (millions) $0.1         
Mean capital investment/employee (000s) $19.3         
Median capital investment/employee (000s) $8.8         
capital investment/employee top 10% (000s) $0.9         
capital investment/employee bottom 10% (000s) $44.4         
            

4.1d. What percentage of sales in 2004 was exported outside the U.S.       

  % 
Unweighted 

Count       
0-1 47.4% 12       
2-5 21.8% 5       
6+ 30.8% 8       
Total respondents 100.0% 25       
            

4.1d. What percentage of sales in 2004 was exported outside the 
U.S.         

Mean 9.7%         
Median 2.0%         
Top 10% 55.0%         
Bottom 10% 0.0%         
            

4.1d. What percentage of sales in 2002 was exported outside the U.S.       

  % 
Unweighted 

Count       
0-1 48.5% 11       
2-5 19.8% 4       
6+ 31.7% 8       
Total respondents 100.0% 23       
            

4.1d. What percentage of sales in 2002 was exported outside the 
U.S.         

Mean 11.7%         
Median 2.0%         
Top 10% 51.0%         
Bottom 10% 0.0%         
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4.1e Approximate percentage of your facility’s purchases from outside US (by value) 
2004       

  % 
Unweighted 

Count       
0-1 68.7% 15       
2-5 9.4% 2       
6+ 21.9% 5       
Total respondents 100.0% 22       
            

4.1e Approximate percentage of your facility’s purchases of 
materials, parts, and services imported or acquired from  sources 

outside of the United States (by value) 2004         
Mean 2.5%         
Median 0.0%         
Top 10% 10.0%         
Bottom 10% 0.0%         
            

4.1e Approximate percentage of your facility’s purchases from outside US (by value) 
2002       

  % 
Unweighted 

Count       
0-1 67.7% 14       
2-5 13.0% 3       
6+ 19.3% 4       
Total respondents 100.0% 21       
            

4.1e Approximate percentage of your facility’s purchases of 
materials, parts, and services imported or acquired from  sources 

outside of the United States (by value) 2002         
Mean 2.3%         
Median 0.0%         
Top 10% 9.0%         
Bottom 10% 0.0%         
            

4.2. Has any work that was formerly performed at this facility been moved outside of 
Georgia within the last 2 years?       

  % 
Unweighted 

Count       
yes 37.3% 10       
no 62.7% 21       
Total respondents 100.0% 31       
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4.2a. If YES, this work was moved from Georgia to another facility in your company:     

  % 
Unweighted 

Count     
Moved facility to elsewhere in USA Checked 21.1% 6     
Moved facility to Mexico, other Central or South 
America 

Checked 
0.0% 0     

Moved facility to Asia (including China, India) Checked 0.0% 0     
Moved facility to Europe Checked 0.0% 0     
Moved facility to elsewhere in world Checked 0.0% 0     
            

4.2b. If YES, this work was moved from Georgia to a separate company:     

  % 
Unweighted 

Count     
Moved company to elsewhere in USA Checked 8.3% 2     
Moved company to Mexico, other Central or 
South America 

Checked 
4.2% 1     

Moved company to Asia (including China, India) Checked 4.2% 1     
Moved company to Europe Checked 0.0% 0     
Moved company to elsewhere in world Checked 0.0% 0     
            

4.3 Has any work been transferred back to this facility in Georgia from outside the 
state within the last 2 years?       

  % 
Unweighted 

Count       
yes 13.6% 4       
no 86.4% 26       
Total respondents 100.0% 30       
            

4.3a. If YES, this work was transferred back to Georgia from another facility in your company:     

  % 
Unweighted 

Count     
Moved facility from elsewhere in USA Checked 10.5% 3     
Moved facility from Mexico, other Central or 
South America 

Checked 
0% 0     

Moved facility from Asia (including China, India) Checked 0% 0     
Moved facility from Europe Checked 0% 0     
Moved facility from elsewhere in world Checked 0% 0     
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4.3b. If YES, this work was transferred back to Georgia from a separate company:     

  % 
Unweighted 

Count     
Moved company from elsewhere in USA Checked 0.0% 0     
Moved company from Mexico, other Central or 
South America 

Checked 
0% 0     

Moved company from Asia (including China, 
India) 

Checked 
0% 0     

Moved company from Europe Checked 0% 0     
Moved company from elsewhere in world Checked 0% 0     
            

4.4. Are any of the products manufactured at this plant shipped to the following?     

  % 
Unweighted 

Count     
Products shipped to federal defense agencies Checked 4.2% 1     
Products shipped to prime contractors to defense Checked 

10.5% 3     
Products shipped to subcontractors to defense Checked 8.3% 2     
            

4.4a approximately what percentage of your total annual sales or value of shipments or production was 
shipped to defense agencies, prime contractors, or subcontractors in 2004?     

  % 
Unweighted 

Count     
1-9% 71.7% 3     
10-49% 0.0% 0     
50% or more 28.3% 4     

Percentage of sales shipped to defense or 
contractors 

Total respondents 100.0% 7     
            

4.5. What was the average annual return on sales over the last 3 years?       

  % 
Unweighted 

Count       
-25% or more 0.0% 0       
-15% 0.0% 0       
-9% 5.8% 1       
-6% 5.8% 1       
-3% 8.8% 2       
0% 6.1% 2       
3% 29.3% 6       
6% 17.7% 4       
9% 17.7% 4       
15% 8.8% 2       
25% or more 0.0% 0       
Total respondents 100.0% 22       
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4.5. What was the average annual return on sales over the last 3 years?       
Mean 3.7%         
Median 3.0%         
Top 10% 9.0%         
Bottom 10% -6.0%         
            

5.1a. How many employees worked at this location in 2004?       

  % 
Unweighted 

Count       
10-20 17.4% 5       
21-100 45.7% 11       
101and above 36.9% 16       
Total respondents 100.0% 32       
            

5.1a. How many employees worked at this location in 2004?         
Mean 219         
Median 80         
Top 10% 350         
Bottom 10% 19         
            

5.1a. How many employees worked at this location in 2002?       

  % 
Unweighted 

Count       
10-20 18.2% 5       
21-100 45.8% 11       
101and above 36.0% 14       
Total respondents 100.0% 30       
            

5.1a. How many employees worked at this location in 2002?         
Mean 119         
Median 75         
Top 10% 277         
Bottom 10% 17         
            

5.1b. What was total payroll in 2004?       

  % 
Unweighted 

Count       
0-1,000,000 15.0% 2       
1,000,001-2,000,000 22.5% 3       
2,000,001+ 62.5% 13       
Total respondents 100.0% 18       
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5.1b. What was total payroll in 2004?         
Mean payroll 2004 (million) $107         
Median payroll 2004 (million) $3         
payroll 2004 of top 10% (million) $19         
payroll 2004 of bottom 10% (million) $1         
Mean payroll 2004/employee $49,149         
Median payroll 2004/employee $40,000         
payroll 2004/employee of top 10% $95,000         
payroll 2004/employee of bottom 10% $16,250         
            

5.1b. What was total payroll in 2002?       

  % 
Unweighted 

Count       
0-1,000,000 15.7% 2       
1,000,001-2,000,000 31.3% 4       
2,000,001+ 53.0% 11       
Total respondents 100.0% 17       
            

5.1b. What was total payroll in 2002?         
Mean payroll 2002 (million) $6.6         
Median payroll 2002 (million) $2.5         
payroll 2002 of top 10% (million) $13.5         
payroll 2002 of bottom 10% (million) $0.6         
Mean payroll 2002/employee $45,282.0         
Median payroll 2002/employee $35,409.0         
payroll 2002/employee of top 10% $87,096.8         
payroll 2002/employee of bottom 10% $18,888.9         
            

5.2 Do you provide bonuses or other incentives to employees based on?     

  % 
Unweighted 

Count     
Provide incentives to acquire new skills Checked 4.4% 2     
Provide incentives to increase productivity Checked 61.8% 20     
Provide incentives to new ideas Checked 10.8% 4     
            

5.3a.  On average in 2004, what percentage of your workers used computer at least once a week?     

  % 
Unweighted 

Count       
0%-10% 21.1% 6       
10.1%-50% 39.9% 11       
50.1%-100% 39.0% 15       
Total respondents 100.0% 32       
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5.3a.  On average in 2004, what percentage of your workers used computer at least once a week?     
Mean 47.0%         
Median 50.0%         
Top 10% 100.0%         
Bottom 10% 5.0%         
            

5.3b.  On average in 2004, what percentage of your workers used Email at least once a week?     

  % 
Unweighted 

Count       
0%-10% 27.4% 8       
11%-50% 57.4% 18       
51%-100% 15.2% 6       
Total respondents 100.0% 32       
            

5.3b.  On average in 2004, what percentage of your workers used Email at least once a week?     
Mean 28.8%         
Median 20%         
Top 10% 80%         
Bottom 10% 5%         
            

5.4a. How many persons were high school graduate or GED?       

  Column % 
Unweighted 

Count       
0-10 2.50% 1       
11-50 7.10% 2       
51-100 90.40% 25       
Total respondents 100.00% 28       
            

5.4a. How many persons were high school graduate or GED?         
Mean 103         
Median 68         
Top 10% 247         
Bottom 10% 14         
            

5.4b. How many persons had two or more years of industrial-related training?       

  Column % 
Unweighted 

Count       
0-10 42.10% 13       
11-50 48.50% 13       
51-100 9.40% 3       
Total respondents 100.00% 29       



85 

 
            

5.4b. How many persons had two or more years of industrial-
related training?         

Mean 29         
Median 5         
Top 10% 87         
Bottom 10% 1         
            

5.4c. How many persons had a 4 year college degree or higher?       

  % 
Unweighted 

Count       
0-10 100% 24       
11-50 0% 0       
51-100 0% 0       
Total respondents 100% 24       
            

5.4c. How many persons had a 4 year college degree or higher?         
Mean 17         
Median 8         
Top 10% 55         
Bottom 10% 2         
            

5.4c1. How many persons majored in information technology?       

  % 
Unweighted 

Count       
0-1 85.5% 19       
2-5 14.5% 5       
6+ 0.0% 0       
Total respondents 100.0% 24       
            

5.4c1. How many persons majored in information technology?         
Mean 1         
Median 0         
Top 10% 4         
Bottom 10% 0         
            

5.4c2. How many persons majored in science or engineering (excl IT)?       

  % 
Unweighted 

Count       
0-1 39.3% 10       
2-5 30.2% 8       
6+ 30.5% 7       
Total respondents 100.0% 25       
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5.4c2. How many persons majored in science or engineering (excl IT)?       

Mean 8         
Median 2         
Top 10% 25         
Bottom 10% 0         
            

5.5a. How much did the company spend on training in 2004.       

  % 
Unweighted 

Count       
$0-$1,000 20.8% 4       
$1,001-$50,000 39.2% 9       
$50,001+ 40.0% 11       
Total respondents 100.0% 24       
            

5.5a. How much did the company spend on training in 2004.         
Mean Spending on Training 2004 $329,835         
Median Spending on Training 2004 $25,000         
Spending on Training 2004 of top 10% $310,000         
Spending on Training 2004 of bottom 10% $0         
Mean Spending on Training 2004/employee $900         
Median Spending on Training 2004/employee $222         
Spending on Training 2004/employee of top 10% 

$2,222         
Spending on Training 2004/employee of bottom 
10% $0         
            

5.5b. What percentage was related to new activities and tasks?       

  % 
Unweighted 

Count       
0%-1% 28.9% 5       
2%-50% 58.3% 11       
51%-100% 12.8% 3       
Total respondents 100.0% 19       
            

5.5b. What percentage was related to new activities and tasks?         
Mean 24.8%         
Median 23.7%         
Top 10% 70.0%         
Bottom 10% 0.0%         
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5.6a. What percentage of employees in production work are in teams?       

  % 
Unweighted 

Count       
0% 44.3% 13       
1%-50% 19.2% 6       
51%-100% 36.5% 13       
Total respondents 100.0% 32       
            

5.6a. What percentage of employees in production work are in 
teams?         

Mean 38.90%         
Median 8%         
Top 10% 100%         
Bottom 10% 0%         
            
5.6b. Have your employees worked in teams when dealing with customers in the last 3 

years?       

  % 
Unweighted 

Count       
yes 44.5% 14       
no 55.5% 17       
Total respondents 100.0% 31       
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6.1. Have you received business assistance from?     

  % 
Unweighted 

Count     
Georgia Tech Checked 21.3% 7     
Other University used Checked 4.2% 1     
Small Business Development Centers Checked 4.2% 1     
Technical college Checked 21.3% 7     
Georgia Department of Labor Checked 21.6% 8     
Federal laboratory/technology program Checked 0.0% 0     
Other public/non-profit used Checked 0.0% 0     
A private-sector business assistance Checked 28.0% 10     
Another source Checked 0.0% 0     
No outside assistance Checked 30.2% 11     
            
6.2. In the next 2 years, do you plan to change the level of effort (i.e. more time or more 

money) put into the getting knowledge from external organizations such as those 
listed above?       

  % 
Unweighted 

Count       
not applicable 36.8% 11       
greatly increase 2.3% 1       
moderately increase 13.0% 4       
about the same 47.9% 15       
moderately decrease 0.0% 0       
greatly decrease 0.0% 0       
Total respondents 100.0% 31       
            

6.3. Is your company interested in receiving training or technical assistance?     

  % 
Unweighted 

Count     
Product design training Checked 12.5% 3     
Product development training Checked 8.3% 2     
Lean manufacturing training Checked 38.2% 12     
Mass customization training Checked 4.2% 1     
Supply chain mgt training Checked 25.5% 8     
E-commerce training Checked 0.0% 0     
Internet and computer training Checked 8.3% 2     
MRP, ERP training Checked 16.9% 5     
ISO 9000 training Checked 16.6% 4     
ISO 14000 training Checked 0.0% 0     
Six Sigma training Checked 27.4% 8     
Human resources training Checked 19.1% 6     
Safety, health training Checked 31.6% 9     
Energy management training Checked 13.0% 5     
Marketing training Checked 8.3% 2     
Strategic planning training Checked 2.2% 1     
Access to working capital training Checked 8.3% 2     
Other training Checked 4.2% 1     
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6.4. What new training programs would you like to have available to non-managerial employees at this 
facility?     

  % 
Unweighted 

Count     
English speaking skills Checked 16.9% 5     
Reading, writing skills Checked 8.3% 2     
Basic math skills Checked 12.7% 4     
Technical skills Checked 23.5% 8     
Product design and development Checked 4.2% 1     
Marketing skills Checked 0.0% 0     
Team and problem solving skills Checked 29.7% 9     
Quality, lean manufacturing Checked 25.5% 8     
Basic computer skills Checked 8.6% 3     
Advanced computer skills Checked 10.8% 4     
Other topics Checked 2.2% 1     
No training program needed Checked 19.1% 6     

 
 


