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Survey of West Virginia Manufacturers’ Technology Use, 1997

I Introduction and Goals

A survey of West Virginia manufacturing plants was carried out during the summer
and fall of 1997 to assess the extent and patterns of technology use by manufacturers in the
state. The survey, which was commissioned by the Robert C. Byrd Institute for Advanced
Flexible Manufacturing (RCBI), followed two earlier surveys carried out by the Regional
Research Institute. RCBI, the WVU Industrial Extension Service, and others funded a 1993
survey; an earlier survey was conducted in 1989. Results of the earlier surveys are
summarized in Rephann and Shapira (1993), Shapira and Geiger (1990a and 1990b). The
design of the current survey was based largely on its 1993 predecessor, although the focus
of the current survey was on the use of the Internet by manufacturers. This report provides
an overview of the responses by a representative sample of manufacturers.

RCBI, headquartered at Marshall University, has the primary goal of developing a
just-in-time, quality supply base for the Department of Defense (DoD). The Institute
provides access to advanced technologies and technical training in an effort to bring small
and medium-sized manufacturers to a level of sophistication necessary for them to become

DoD suppliers. Given the nature of RCBI’s mission, the institute hopes that the current



survey results will provide a progress report on the adoption of technology by manufacturers
since the 1993 survey. Further, the survey results will assist RCBI in assessing the needs and
opportunities for training throughout West Virginia; survey results will aid in planning,
training, and developing opportunities for working with RCBI.

The discussion presented here proceeds as follows. The next section describes the
survey methodology, and provides insight concerning the size and representation of the
survey sample. The following section briefly describes responses to the survey questions

concerned with information technology and with RCBI. Finally, a few concluding

comments are provided.

II. Methodology

A. Population and Sampling Framework

The population from which manufacturing plants were to be sampled was
constructed from the 1998 West Virginia Manufacturing Directory, published by the Harris
Publishing Company. While admittedly imperfect, this directory provided a good starting
point, containing 2529 establishments. The profile of manufacturers reflected in the
directory was checked against the 1995 County Business Patterns and the latter was used to
establish the representativeness of the sample of respondents. The West Virginia
Manufacturing Directory contains mailing addresses, contact persons, and other basic
information about each establishment. Such other information includes number of
employees, standard industrial classification (SIC), and the county in which the

establishment’s mailing address is located. In order to protect the anonymity of each



establishment, each establishment was randomly assigned a 4-digit identity code; codes
ranged from 1001 to 3529.

In order to expedite the survey, packets were mailed to all firms contained in th'e
Harris Directory. However, for the purposes of the analysis presented in what follows, only
establishments in the same sectors as used in 1993 are considered. The 1993 survey
concerned itself primarily with those establishments having a 2-digit SIC code of 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, or 39. To gain insight into what
types of establishments are included in the Harris directory of manufacturers but do not have
2-digit SIC codes that lie in the interval 20-39, please note that all mining activities have a
2-digit SIC code that lies below 20.

As the Harris directory is primarily a mailing list, the U.S. Department of
Commerce’s 1995 County Business Patterns was consulted in order to gain insight into the
distribution of such firms. Tables 1 and 2 summarize the distribution of establishments
across 2-digit SIC, county, and firm size in terms of number ;>f employees.

Table 1 summarizes the distribution of the establishments across both the total
number of employees and 2-digit SIC. For ease of comparison across various databases, the
classes of number of employees that appear in Table 1 are the same as those used by the
United States Department of Commerce in their business patterns data sets. Clearly the
state’s largest industry is the lumber and wood products industry (SIC 24), while the state’s
smallest industry is the manufacture of tobacco products (SIC 21). Also worthy of note is
the fact that the state is home to operations encompassing all of the sectors. As might be
expected, the state is home to several manufacturers having four or fewer employees
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(38.6%), and home to relatively few plants with 1000 or more employees (0.42%).

Table 2 indicates the number of establishments of each size located in each of West
Virginia’s 55 counties. The percentage of the statewide total that a given county’s number
of establishments represents is also included.

Table 3 aggregates the distribution of firms across counties given in Table 2 into
larger, multi-county regions. The eleven regions indicated are those established by the West
Virginia Economic Development Council; Figure 1 depicts the locations of the regions. The
greatest concentration of manufacturers lies in region 6 (14.48%), which includes
Morgantown and West Virginia University. The region containing the fewest firms is region
11, with only 3.26% of the state’s manufacturers. Region 11 is composed of Brooke and

Hancock counties, lying at the northernmost tip of the state’s northern panhandle.

B. Construction of the Survey Instrument

The survey consisted of a total of 25 multi-part questions, many of which permitted
multiple responses. As one of the objectives of the survey process was to gauge progress
since the 1993 survey, the current survey drew heavily upon its predecessors. In addition,
4 of the 25 questions were new questions, specifically designed to assess current use of the
Internet by the manufacturers in the sample; Internet use had not been addressed in the 1993

survey. A complete copy of the survey form appears in Appendix B.

C. Mailing of the Survey and Related Issues
In mid-October 1997, a survey packet was mailed via USPS first class to each of the
2529 establishments in the Harris directory. Each packet contained the survey form
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imprinted with that establishment’s corresponding 4-digit identification code; a personalized
letter from Luc Anselin, Interim Director of the Regional Research Institute; a duplicated
letter provided by Charlotte Weber, Director and CEO of RCBI; and a first-class business
reply envelope. Exactly two weeks later, a follow-up packet was sent to each firm. The
second packet consisted of the survey form, a follow- up personalized letter from Luc
Anselin, and a first-class business reply envelope. All packets were hand-assembled and
mailed by Printing Services at West Virginia University. Specimens of the packet contents
appear in Appendix B. Subsequent to the second mailing, focused telephone calls were made
in order to improve the representativeness of the survey sample.

Tables 4, 5, and 6, and 7 summarize the distribution of the survey responses across
economic region, firm size, and 2-digit SIC code. Table 4 indicates the distribution of the
responses across 2-digit SIC codes, as well as the response rate within each sector. Also
indicated is the overall response rate, which is 12.20%.

Several factors are worth noting in regard to the response rate. First, while the
response rate to the 1993 survey was 37.1%, that survey ignored all firms having fewer than
10 employees. As the response rate to the current survey instrument was poorest among the
smallest firms, ignoring those firms would result in a substantial increase in the overall
response rate to the current survey. Also, while the 1993 response rate of 37.1% seems quite
good, the response rate to the 1989 survey was 63.9%. However, the extremely high
response rate to the 1989 survey may be attributed to its extremely targeted nature: it was

distributed to only 148 firms.

The purpose of Tables 5 through 7 is to provide an indication of how representative

6



the sample of respondents is relative to the distribution of firms indicated by the 1995
County Business Patterns (CBP). Table S describes the distribution of respondents by 2-digit
SIC code, and indicates what percentage of the survey sample the responses within each 2.-
digit SIC represent. The corresponding distribution of firms indicated by the 1995 County
Business Patterns (CBP) is also presented. The last column gives the ratio, for each 2-digit
SIC, of the share of total respondents to the share of firms from the CBP. Values of these
ratios indicate how representative the distribution of the survey sample is relative to the CBP
distribution. For example, a ratio value of 1 indicates that firms from that 2-digit SIC occupy
the same share of the survey sample as firms from that segment occupy in the CBP
population. Ratio values below 1 or above 1 signify that a given segment is over- or under-
represented, respectively. The most overrepresented segment is instruments and related
products (SIC 38), with a ratio value of 2.38. The most underrepresented segment is the
tobacco industry, with a ratio of zero.

Tables 6 and 7 provide the same information as Table 5, but for economic
development region and firm size, respectively. As indicated in Table 6, Region 10
(comprised of Marshall, Ohio, and Wetzel counties), is the most underrepresented region,
with a ratio of 0.54. Region 11 (Brooke and Hancock counties) is the most overrepresented
region, with a ratio of 1.5. According to Table 7, firms with four or fewer employees are

most underrepresented (0.56), while firms having 1000 or more employees are most

overrepresented.



III. Descriptive Summary of Selected Findings

As mentioned earlier, the current survey differs from its predecessors in that it
contains several questions dealing with manufacturers’ use of information technology.
Further, several of those questions focus specifically upon the area of Internet use. Hence,
the majority of the discussion in this section deals with the responses to such questions. In
addition, responses to survey items dealing with the Robert C. Byrd Institute are also
discussed. For additional information concerning responses to the survey, please see

Appendix A; it contains a complete tabulation of all responses to all items contained in the

survey.

A. Information Technology

According to the survey responses, approximately 77 percent of firms stated that they
currently use personal computers or terminals in a nonmanufacturing capacity, while about
28 percent said that they have personal computers or terminals on the shop floor. 150 firms
indicated that they use the Internet--approximately 56 percent--with 76.7 percent of such
Internet users stating that they obtain their service through a commercial provider such as
America Online. In nearly half of those firms accessing the Internet, only one person has
access, via an individual account. Approximately 39 percent of firms surveyed use electronic
mail to conduct external communication, while about half as many utilize e-mail for internal
communication.

Within the area of Internet commerce, more than 7 percent of respondents currently
accept customer orders via a web site, while approximately 6 times that many plan to use the
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web to accept orders within the next two years. Figure 2 depicts the distribution of responses
concerning the marketing of products on the World Wide Web. As the figure indicates,
nearly twice as many firms plan to market their products on the World Wide Web within the
next two years as do so currently.

Figure 3 indicates the type and speed of the Internet connection currently in use by
those survey respondents having access. An overwhelming majority of respondents access
the Internet using a traditional modem connection. Further, the majority of the modems

currently in use operate at a speed of 33.3 kilobytes per second or faster.

B. RCBI

Figure 4 indicates the non-profit and private sources of business assistance that has
been received by survey respondents. While most of the respondents indicated that they have
received assistance from sources other than those suggested in the survey form, RCBI and
the West Virginia University Industrial Extension were the two most frequently cited sources
suggested.

Manufacturers’ knowledge of RCBI is summarized in Figure 5. As indicated in the
figure, more than half of those answering the question either have never heard of RCBI, or
possess no knowledge concerning the activities of the institute. This information appears to
indicate that promotion of RCBI and its mission could prove quite profitable in terms of the
realization of the mission of RCBIL

While it may be true that many of the survey respondents lack knowledge of RCBI,

clearly those who have received assistance from RCBI in the past have been quite satisfied.



Approximately 8 to 10 percent of plants surveyed have received assistance of some sort from
the Robert C. Byrd Institute. Of those rating the quality of RCBI’s services, nearly half rated
such services as excellent. Of the firms indicating they would like to receive training from
RCBI in the future, more than 40 percent are interested in being trained in blueprint reading;
bar-coding is the area of least interest. Of those indicating they would like to receive
technical assistance or support from RCBI, most are interested in manufacturing networks.
The area of least interest is electronic commerce, which is somewhat surprising in light of
the aforementioned interest in developing such activities. Tables 8 through 11 subdivide the

responses to the questions concerning RCBI by 2-digit SIC.

IV. Conclusion

The preceding discussion summarizes the construction and implementation of the
1997 West Virginia Manufacturing Technology Survey. The distribution of the responses
across firm size, location, and industry is also presented. Descriptive analysis of responses
to key questions regarding information technology and the Robert C. Byrd Institute is given.

Within the dimension of technology use, perhaps the most interesting feature of the
analysis is the number of manufacturers planning to sell or otherwise market their products
via the Internet within the next two years. As mentioned earlier, approximately 42 percent
of firms surveyed indicated that they do not currently market products via the Internet, but
plan to accept online ordering within the next two years.

Regarding RCBI, it is clear that those firms that have received assistance from RCBI

have been very satisfied with the help they have received. Somewhat surprising, however,
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is the relatively low number of firms indicating that they would be interested in assistance
from RCBI in the area of Internet for manufacturers, in light of the relatively large numbe_r
that plan either to accept online orders or to otherwise market their products online within
the next 2 years. Of those firms indicating they are interested in receiving assistance from
RCBI, more were interested in MRP II, blueprint reading, and international business
development than in Internet for manufacturers.

Nevertheless, RCBI’s services are certainly in demand. Nearly 44 percent of firms
surveyed are interested in receiving technical assistance or support from RCBI. Further,
nearly 56 percent would like to receive training in some form from RCBI, and it is expected

that demand within the area of online sales will continue to be strong through at least the

next five years.
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Table 1. Number of West Virginia Manufacturers by 2-Digit SIC and by Number of Employees
Source: 1995 County Business Pattems, U.S. Deaprtment of Commerce

2-digit SIC
1-4 59 10-19
20— Manufacturing 733 284 328
. 2000 Food and kindred products 30 8 15
2100 Tobacco products 0 0 0
2200 Textile mill products 3 1 0
2300 Appare! and other textile products 14 4 3
2400 Lumber and wood products 301 111 82
2500 Fumiture and fixtures 19 6 6
2600 Paper and allied products 2 0 2
2700 Printing and publishing 115 47 47
2800 Chemicals and allied products 15 6 5
2900 Petroleum and coal products 5 2 1
3000 Rubber and miscellaneous plastics products 15 3 8
3100 Leather and leather products 1 0 0
3200 Stone, clay, and glass products 38 17 33
3300 Primary metal industries 6 5 5
3400 Fabricated metal products 22 20 23
3500 Industrial machinery and equipment 79 35 67
3600 Electronic and other electronic equipment 12 2 8
3700 Transportation equipment 10 2 5
3800 Instruments and related products 12 4 5
3900 Miscellaneous manufacturing industries 24 6 6
5 7

399\ Administrative and auxiliary 10
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Total

1899

78

10
47
607
38
16
251
69
13
56

135
4
124
234
35
30
30
47
32

Percent of total

100.00%

4.11%
0.11%
0.53%
2.47%
31.96%
2.00%
0.84%
13.22%
3.63%
0.68%
2.95%
021%
7.11%
2.16%
6.53%
12.32%
1.84%
1.58%
1.58%
2.47%
1.69%



Tabie 2. Number of West Virginia Manufacturers by County and by Number of Employees
Source: 19895 County Business Pattems, U.S. Department of Commerce

County Number of employees Subtotal Percont of total
1-4 5-9 10-19 20-49 50-99 100-249 250-499 500-999 1000 or more

Barbour 10 ] 4 1 1 0 0 0 0 22 1.16%
Berkeley 13 3 s 8 3 8 3 1 o 44 2.32%
Boone 3 2 2 1 1 0 0 [} 0 9 0.47%
Braxton 19 5 4 2 1 0 0 0 0 31 1.63%
Brooke 8 2 1] 6 4 6 [ 1 [ 27 1.42%
Cabeli 35 17 14 21 9 10 1 1 1 109 5.74%
Cathoun 7 3 4 1 0 1 5} 0 0 16 0.84%
Clay 5 3 1 2 0 0 0 0 0 1 0.58%
Doddridge 6 ] 0 2 1 0 0 0 0 9 0.47%
Fayette 15 [ 12 5 2 1 1 0 0 42 2.21%
Gilmer 4 [} 2 2 1 0 0 0 0 9 0.47%
Grant 13 2 5 4 4 1 0 0 0 29 1.53%
Greenbrier 30 6 6 9 3 2 1 0 0 57 3.00%
Hampshire 5 1 4 3 1 1 [o} 0 o] 15 0.79%
Hancock 1 0 6 [} 7 2 1 1 1 35 1.84%
Hardy 12 0 5 3 1 0 1 1 1 24 1.26%
Harrison 38 12 13 8 1 4 3 o] o 79 4.16%
Jackson 6 3 1 4 1 1 0 1 1 18 0.95%
Jetarson 10 2 3 2 5 1 1 1 0 25 1.32%
Kanawha 60 26 M4 23 8 7 0 4 2 164 8.64%
Lewis 17 4 3 3 0 1 1 0 o 29 1.53%
Uncoln 8 1 3 0 0 v] 0 o} 0 12 0.63%
Logan 14 10 7 5 o] 1 1 0 0 38 2.00%
McDowelt 4 1 2 2 0 0 0 0 0 9 0.47%
Marion 13 7 20 13 3 4 0 1 0 61 3.21%
Marshall 6 3 5 4 3 1 o 0 0 22 1.16%
Mason 5 1 5 4 1 1 1 1 0 19 1.00%
Mercer 12 10 12 10 9 5 1 0 0 59 3.11%
Mineral 8 2 2 3 3 3 [ 1 0 22 1.16%
Mingo 13 5 3 2 2 0 0 0 0 25 1.32%
Monongalia 26 10 15 9 1 4 1 1 o} 67 3.53%
Monroe 8 4 1 1 0 1 0 0 0 15 0.79%
Morgan 3 2 2 1 1 1 0 0 0 10 0.53%
Nicholas 21 9 7 9 3 1 0 0 0 50 2.63%
Ohio 18 8 15 i1 6 4 1 0 0 63 3.32%
Pendlston 5 2 2 1 1 0 0 1 0 12 0.63%
Pleasants 2 o 4 [} 2 0 1 0 0 9 0.47%
Pocahontas 14 8 3 4 1 2 V] 0 o} 32 1.69%
Preston 19 7 7 8 3 2 0 0 0 44 2.32%
Putnam 13 4 8 3 2 2 1 0 0 33 1.74%
Raleigh 24 8 12 7 4 2 0 0 0 57 3.00%
Randoiph 17 7 8 9 4 3 1 0 0 49 2.58%
Ritchie 13 5 6 2 2 2 0 1 0 31 1.63%
Roane 13 2 4 2 2 0 1 o] 0 24 1.26%
Summers 5 2 o 0 0 0 0 0 4] 7 0.37%
Tayior 5 1 1 5 3 0 0 0 0 16 0.79%
Tucker 8 3 1 3 2 1 0 0 0 18 0.95%
Tyler 5 2 3 4 1 0 0 1 0 16 0.84%
Upshur 19 7 4 7 4 2 0 0 0 43 2.26%
Wayne 15 7 9 10 4 2 3 o} [+ 50 2.63%
Webster 22 7 5 1 2 0 4 0 0 37 1.95%
Wetzel 14 10 3 3 1 0 [} 1 1 33 1.74%
Wirt 6 1 1 0 ] 1 0 0 0 9 0.47%
Wood 22 23 14 1 7 4 6 2 1 90 4.74%
Wyoming 6 2 6 0 0 0 o 0 0 14 0.74%
Subtota! 733 284 328 268 131 95 AN 21 8 1899 100.00%
Percent of total 38.60% 1496% 17.27% 14.11% 6.90% 5.00% 1.63% 1.11% 0.42% 100.00%



Table 3. Number of Wast Virginia M, by
Spurce: 1985 County Business Patterns, U.S. Department of Commerce
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mooo®

©

10
10
10
10

11
1

County

McDowell
Mercer
Monroe
Ralelgh
Summers
Wyoming

Cabell
Lincoln
Logan
Mason
Mingo
Wayne

Boone
Clay
Kanawha
Putnam

Fayette
Greenbrier
Nicholas
Pocahontas
Waebster

Calhoun
Jackson
Pleasants
Ritchie
Roane
Tyler
Wirt
Wood

Doddridge
Harrison

Monengalia
Preston

Taylor

Barbour
Braxton
Glimer
Lewis
Randoiph
Tucker
Upshur

Grant
Hampshire
Hardy
Mineral
Pendleton

Berkelay
Jetlerson
Morgan

Marshall
Chio
Wetzel

Brooke
Hancock

D

Number of fitms

9
59
15
57

7
14

12

18
25

29
24

»

44
25
hio]

BaR

1899

oo

161

253

217

218

213

275

201

102

79

118

Council Regions

0.47%
311%
0.79%

0.47%
0.58%
8.64%
L174%

221%
3.00%
2.63%
1.69%
195%

0.84%
0.85%
0.47%
1.63%
1.26%
0.84%
0.47%

0.47%
4.16%
321%
3.53%
2.R%

1.16%
1.63%
0.47%
1.53%
2.58%
0.95%

1.53%
0.79%
1.26%
1.16%

2.32%
1.32%

1.16%
3.32%

1.42%
1.84%

100.00%

8.48%

13.32%

11.43%

11.48%

11.22%

14.48%

10.58%

5.37%

4.16%

6.21%

3.268%

Total




Table 4. Distribution of Responses and Response Rates Within 2-digit SIC Codes

20--

MANUFACTURING

2000 Food and kindred products

2100 Tobacco products

2200 Textite mill products

2300 Apparel and other textile products

2400 Lumber and wood products

2500 Furniture and fixtures

2600 Paper and allied products

2700 Printing and publishing

2800 Chemicals and allied products

2900 Petroleum and coal products

3000 Rubber and miscellaneous plastics products
3100 Leather and leather products

3200 Stone, clay, and glass products

3300 Primary metal industries

3400 Fabricated metal products

3500 Industrial machinery and equipment
3600 Electronic and other electronic equipment
3700 Transportation equipment

3800 Instruments and related products

3900 Miscellaneous manufacturing industries

Total

Number of respondents  Percentage of total respondents

266

4.14%
0.00%
1.13%
3.38%
21.05%
1.50%
0.75%
9.02%
5.64%
1.13%
3.76%
0.38%
6.02%
2.26%
9.40%
14.29%
4.14%
1.88%
3.76%
6.39%

100.00%

Adjusted number of firms
from 1998 Harris directory

Response rate

100
2

11
91
438
41
8
319
94
26
55
5
177
42
212
299
46
38
58
119

2181

11.00%

0.00%
27.27%

9.89%
12.79%

9.76%
25.00%

7.52%
15.96%
11.54%
18.18%
20.00%

9.04%
14.29%
11.79%
12.71%
23.91%
13.16%
17.24%
14.29%

12.20%






