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V. CLUSTER INDICATORS IN THE MTM REGION

V.1. Overview

In the previous chapter, we identified 32 sub-clusters in the MTM region. What is
next? How does identifying industry clusters help the MTM region? As mentioned in
the previous chapter (Chapter IV), identifying industry clusters alone is
meaningless from a region’s economic development standpoint unless we carefully
analyze them and develop economic development strategies based on certain
characteristics of these sub-clusters. In this section, we present a set of regional
indicators at the cluster level that shows us the contribution of these clusters to the
MTM region’s economy. The indicators selected in this section are comprehensive
enough to see how central a cluster is in the MTM region’s economy as well as the
relative strength of each cluster compared to the corresponding national cluster.

The selection of major indicators used in this section is informed by Hill and
Brennan (2000), whose methodology combines cluster analysis with discriminant
analysis. This two-step approach includes (1) identifying the industry clusters and
(2) using discriminant analysis, a statistical procedure, to distinguish these
homogeneous industry clusters and then identify driver industries.

A notable concept in Hill and Brennan (2000) is driver industries, which does not
mean the largest, fastest-growing, or most technology-intensive industries. Driver
industries are defined as the industries in which a region has its greatest
competitive advantage, measured by the productivity of each worker in an industry.
In that sense, driver industries are those with the highest levels of productivity in
the region. Since worker productivity is unobservable, we can use value added per
hour worked as a proxy to productivity. Hill and Brennan (2000) construct a proxy
variable for productivity by estimating industry-specific gross metropolitan product
(GMP) per hour worked.

The four categories of indicators for indentifying driver industries are summarized
as follows:

» Competitiveness (4 indicators)

o The most telling indicator of competitiveness advantage is the productivity of
each worker in an industry. The authors construct a proxy variable for
productivity by estimating industry-specific gross metropolitan product (GMP)
per hour worked.

o The second measure of competitiveness is the change in the share of an
industry’s value added, shipments, or product value that originates in the
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regional economy. Hill and Brennan (2000) use the regional industry’s
change in national employment share as a proxy.!

o The third measure of competitiveness, more accurately, of future
competitiveness, is relative earnings. Specifically, we want to know whether
the industry’s per-employee payroll, a proxy for average earnings, is greater
than the national average.

o The fourth indicator is the changes in relative earnings. If relative earnings
are high and have increased over time, then it is a sign of continued
competitive advantage; if relative earnings are high but decreasing, then it is
a sign of eroding advantage; if relative earnings are low but increasing, then
it is a sign of possible emerging competitiveness advantage; finally, if
relative earnings are low and decreasing over time, then it is a sign of no
advantage.

» Exports (2 indicators)
o The first indicator is the percentage of an industry’s total output that is
exported.
o The second indicator is the share of local exports accounted for by the
industry.

» Centrality (3 indicators)
A driver industry should have a close set of customer relationships with other

industries in the region.

o The first measure of centrality is the industry’s purchasing relationships (or
forward linkages).

o The second measure of centrality is the industry’s selling relationships (or
backward linkages)

o Another indicator, the change in the industry’s share of regional employment,
measures the change in centrality. It is also a measure of the industry’s
competitive position in the region.

» Employment specialization (2 indicators)
The two measures of employment specialization (or concentration) can also be

viewed as indicators of each industry’s competitive position.

o The first measure is location quotient (LQ). High LQ is an indicator of cluster
economies, especially if the LQ is accompanied by a growing share of
national employment in that industry over time.

o The second measure of employment specialization is the changes in LQ.

! The period should be sufficiently long to allow employers to adjust their employment level.
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Summarily, driver industries have some combination of the following
characteristics:

large export share of their products

large export share of the region’s total exports
large purchasing and/or selling multipliers
high productivity

large LQs

an increasing share of national employment

In this study, as analyzed in Chapter IV, we used Feser (2005) methodology to
extract industry clusters in the MTM region. In this part of the analysis, the second
part of the Hill and Brennan (2000) method will be utilized to extract weights for
selected indicators that will be used in performance-based rankings of industrial
clusters in the MTM region. In this sense, the Hill and Brennan (2000) method will
guide us as to which indicators to use to make sense of industry clusters in the
MTM region. Furthermore, we performed principal component analysis using 13
indicators of Hill and Brannan to identify which indicators to weight.

V.2. Ranking Methodology

Taking 13 indicators of Hill and Brennan as a baseline and adding additional
indicators, we compiled a list of 30 indicators to be used in the ranking of industry
clusters in the MTM region. Table V.1 below explains how we derived 13 baseline
indicators.

Table V.1: Baseline Indicators from Hill and Brennan (2000)

Indicators of Driver Industries (13 indicators)

Competitiveness (4 indicators)

Productivity--the productivity of each worker (output/employment) in an
industry.

deltaN--the change in the share of an industry’s employment.
RV06—relative value-added, ratio of local average value-added (regional
value-added/employment) to national average value-added (national value-
added/national employment).

deltaRV--the changesin relative value-added.

Exports (2 indicators)
PCTYX--the percentage of an industry’s total output that is exported.
PCTX--the share of local exports accounted for by the industry.

Centrality (3 indicators)

sell-- forward linkages (industry’s total selling/region’s total selling).
buy--backward linkages (industry’s total buying/region’s total buying).
deltalL—the changesin industry’s share of regional employment.
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Table V.1: Baseline Indicators from Hill and Brennan (2000) (Continued)

Indicators of Driver Industries (13 indicators)

Employment specialization (2 indicators)
LQO06--location quotient (LQ) (industry’s share of regional
employment/industry’s share of national employment).
deltaL@--the changesin LQ (LQ06-LQ02).

Shift-share (2 indicators)

IM—industry mix (industry’s national growth rate-national total employment
growth rate).

RS—regional shift effect (industry’s regional growth rate- industry’s national
growth rate).

Table V.2 below provides component scores for each of the 13 indicators extracted
using principal component analysis. These scores along with the coefficients from
discriminant analysis are used as weights for certain indicators in the final ranking
of the MTM region clusters.

Table V.2: Indicator Weights
Component Score Coefficient Matrix

Component

1 2 3 4
PCTYX -0.0237  -0.0938 0.0062 0.4573
PCTX -0.0314 0.4087 -0.0007 0.0299
productivity -0.0316 0.1008 0.1905 0.2329
RV06 0.0153 -0.0154 0.4711 -0.0910
LQO6 0.1064 0.0913  -0.0509 0.2931
deltaN 0.4039 0.0219 0.0007 0.0330
deltaRV 0.0278 -0.0358 0.4703 -0.0724
deltal 0.2276 -0.0234 0.0108 -0.1878
deltalQ 0.3990 0.0098 0.0076  -0.0058
IM -0.0081 0.0677 0.0869 -0.4774
RS 0.1871 -0.0374 0.0180 0.2058
buy -0.0104 0.4061 -0.0063 -0.0217
sell 0.0091 0.2912 -0.0089 -0.2540

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Component Scores.
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Table V.3 presents all indicators with assigned weights utilizing principal component
and discriminant analysis.

Table V.3: Guide to Cluster Indicators Used in Final Rankings

Indicator Weight Explanation
Employment (2006) Original
Percent change from 2002 Original
Location Quotient 2006 Original
Location Quotient Change (2006-02) 1.40 Based on Discriminant and Factor Analysis
Change in Employment Share (2006-02) 1.35 Based on Discriminant and Factor Analysis
Change in Industry's Share in the National Industry 1.40 Based on Discriminant and Factor Analysis
Total Compensation 2006 Original
Percent Change from 2002 Original
Change in Average Compensation (2006-02) Original
Region's Average Compensation as Percent of Average U.S. Compensation Original
Average Compensation 2006 Original
Total Value-Added 2006 Original
Percent Change from 2002 Original
Average Value-Added 2006 Original
Change in Average Value-Added (2006-02) Original
Region's Average Value Added as % of U.S. Value-Added 1.54 Based on Discriminant and Factor Analysis
Change in Relative Value Added (2006-02) 1.45 Based on Discriminant and Factor Analysis
Output 2006 Original
Percent Change from 2002 Original
Productivity 2006 1.55 Based on Discriminant and Factor Analysis
Change in Productivity (2006-02) Original
Region's Productivity as Percent of U.S. Productivity Original
Exports (2006) Original
Percent of Exports in Output 1.48 Based on Discriminant and Factor Analysis
Percent of Industry Exports in Region's Export Original
Industry Mix Effect (National Industry Growth-National Growth) 1.15 Based on Discriminant and Factor Analysis
Regional Shift Effect (Regional Industry Growth-National Industry Growth) Original
Local Linkages (Regional Buy-Linkage) 1.47 Based on Discriminant and Factor Analysis
Local Linkages (Regional Sell-Linkage) 1.35 Based on Discriminant and Factor Analysis
Percent of Employment in Technology Sectors Original

In terms of final rankings of the MTM region clusters, we first standardized all
indicators between “0” and “1” using cumulative normal distribution function. This
procedure allows us to compare different sets of cluster indicators with each other.
Cumulative normal distribution has “"0” mean and “1” standard deviation. We used
the following equation for this purpose:
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where “x” is the value, “u” is the arithmetic mean of the distribution, and “og” is
standard deviation.

After transforming each of 30 indicators, we then obtained the average score and
ranked each of 32 MTM region clusters based on its average score.

V.3. Cluster Indicators Used in Rankings

Before presenting the rankings, we would like to first introduce the indicators of
concern by cluster in the MTM region (Tables V.4-10 and Figure V.1). Here is the
guide for the tables and figure below:

Table V.4: Employment and Changes in Employment by Cluster
Figure V.1: Cluster Status by Employment Size and Specialization
Table V.5: Employee Compensation and Related Indicators by Cluster
Table V.6: Value Added and Related Indicators by Cluster

Table V.7: Output, Productivity, and Related Indicators by Cluster
Table V.8: Exports and Related Indicators by Cluster

Table V.9: Regional Competitiveness and Linkages by Cluster

Table V.10: Technology Content by Cluster
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Cluster Indicators: Employment Employment Location Quotient (LQ)|Change in LQ Employment Share Industry Share Change Ranked by LQ2006-02
Cluster Cluster name 2006 Percent Change from 2002 | LQ2002 LQ2006| LQ2006-2002 Change (06-02) (% Point) (R/US) (% Point) LQ2006 % Change
11 Computer and Electronic Equipment 800 9.47 1.34 1.48 0.15 0.99 0.02 18 11
12 Construction Machinery and Distribution Equipment 316 -81.57 6.92 1.02 -5.91 0.17 -0.71 24 -85
13 Motor Vehicles 10,506 -9.36 8.12 7.69 -0.43 0.82 -0.03 3 -5
21 Glass Products 1,457 35.56 3.49 5.10 1.61 1.22 0.21 5 46
22 Machine Tools 2,115 -24.08 2.89 2.05 -0.83 0.68 -0.09 16 -29
31 Concrete, Brick Building Products 411 25.55 1.09 1.18 0.09 1.13 0.01 22 9
32 Nondurable Industry Machinery 4,331 -35.88 6.60 4.94 -1.66 0.58 -0.19 6 -25
41 Metalworking and Fabricated Metal Products 991 -1.33 1.48 1.36 -0.12 0.89 -0.01 21 -8
51 Chemical-Based Products 271 41.29 1.28 1.91 0.63 1.27 0.08 17 49
52 Mining 378 74.69 0.66 0.96 0.30 1.57 0.04 25 46
53 Paper 1,520 -19.88 3.90 3.02 -0.88 0.72 -0.10 9 -23
54 Petroleum and Gas 1,601 46.00 0.70 0.87 0.17 1.32 0.02 26 24
55 Plastics Products 1,594 -32.64 3.42 2.30 -1.12 0.61 -0.13 14 -33
56 Rubber Products 3,433 20.83 6.44 8.23 1.79 1.09 0.24 1 28
61 Business Services 15,122 -18.39 0.82 0.58 -0.:25 0.74 -0.03 30 -30
71 Leather Products 424 -43.17 4.86 3.33 -1.53 0.51 -0.18 8 -32
72 Optical Equipment and Instruments 2,511 3.27 7.70 7.98 0.28 0.93 0.06 2 4
73 Textiles and Apparel 1,239 -38.76 2.96 2.32 -0.64 0.55 -0.07 13 -22
74 Wood Product and Furniture 126 =55193 1.53 0.71 -0.82 0.40 -0.10 27 -54
81 Aluminum and Copper Products 1,138 -16.96 3.12 241 -0.72 0.75 -0.08 12 -23
91 Feed Products 10,517 24.81 3.37 4.04 0.68 1.12 0.09 7 20
92 Packaged Food Products 2,811 -1.98 2.65 2.68 0.04 0.88 0.01 10 1
101 Hotels and Transportation Services 12,209 42.85 0.52 0.61 0.09 1.29 0.01 28 17
111 Management, Higher Education and Hospitals 14,904 283.86 0.55 1.43 0.89 3.46 0.11 20 163
112 Construction 1,939 22.67 0.84 1.08 0.24 1.10 0.03 23 29
121 Arts and Media 488 -45.77 0.34 0.17 -0.18 0.49 -0.02 32 -52
131 Financial Services and Insurance 6,489 39.49 0.46 0.58 0.12 1.26 0.02 29 26
132 Information Services 2,533 2.25 0.37 0.41 0.05 0.92 0.01 31 13
141 Wood Building Products and processing 2,640 5.21 2.42 2.14 -0.28 0.95 -0.03 15 -12
151 Breweries and Distilleries 891 -17.80 3.37 2.43 -0.94 0.74 -0.11 11 -28
161 Printing and Publishing 2,522 27.29 1.15 1.44 0.29 1.15 0.04 19 25
171 Farming 9,164 -14.87 5.33 5.19 -0.14 0.77 0.00 4 -3
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Figure V.1: Cluster Status by Employment Size and Specialization

Cluster Size, Location Quotient (LQ), and Percent Change in LQ (2002-06)
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Table V.5: Employee Compensation and Related Indicators by Cluster
Cluster Indicators: Employee Compensation (mil. $) and Average Comp. ($)  Total Compensation (million $) | Average Comp (C) ($) | Change in C Region's C Ranked by
Cluster Cluster name 2006 Percent Change from 2002 C2002 C2006|C2006-02 (%) as % of US C06 C2006
11 Computer and Electronic Equipment 36 11.87| $44,483 $45,456 2.19 60.07 14
12 Construction Machinery and Distribution Equipment 17 -79.01| $47,829 $54,455 13.85 78.02 6
13 Motor Vehicles 940 2.75| $78,882 $89,430 13.37 110.73 1
21 Glass Products 57 61.62| $32,677 $38,958 19.22 79.69 20
22 Machine Tools 102 -10.16| $40,596 $48,035 18.33 84.37 10
31 Concrete, Brick Building Products 17 32.62| $39,780 $42,019 5.63 77.49 17
32 Nondurable Industry Machinery 207 -33.70| $46,118 $47,688 3.40 91.97 11
41 Metalworking and Fabricated Metal Products 38 -15.66| $44,782 $38,281 -14.52 73.05 21
51 Chemical-Based Products 24 77.95| $69,644 $87,714 25.95 91.02 2
52 Mining 20 130.44| $40,993 $54,076 31.91 67.23 7
53 Paper 87 6.65| $43,044 $57,299 33.12 92.84 5
54 Petroleum and Gas 77 44.02| $48,788 $48,126 -1.36 63.60 9
55 Plastics Products 72 -26.75| $41,740 $45,390 8.75 88.40 15
56 Rubber Products 179 58.02| $39,826 $52,085 30.78 99.50 8
61 Business Services 484 -6.31| $27,887 $32,015 14.80 67.05 25
71 Leather Products 20 3.49| $26,078 $47,491 82.11 102.28 12
72 Optical Equipment and Instruments 107 36.20| $32,434 $42,775 31.88 61.47 16
73 Textiles and Apparel 37 -32.52| $26,831 $29,565 10.19 74.22 26
74 Wood Product and Furniture 5 -43.25| $30,656 $39,475 28.77 71.80 19
81 Aluminum and Copper Products 66 -11.75| $54,256 $57,658 6.27 85.36 4
91 Feed Products 30 75.80| $2,006 $2,825 40.85 24.38 32
92 Packaged Food Products 113 19.24| $33,152 $40,331 21.65 102.23 18
101 Hotels and Transportation Services 225 13.13| $23,249 $18,411 -20.81 77.54 30
111 Management, Higher Education and Hospitals 545 409.35| $27,538 $36,541 32.69 88.46 22
112 Construction 41 6.89| $24,075 $20,978 -12.86 51.40 29
121 Arts and Media 13 -34.06| $22,602 $27,483 21.60 85.74 27
131 Financial Services and Insurance 215 37.45| $33,585 $33,092 -1.47 48.95 24
132 Information Services 117 11.55| $42,476 $46,336 9.09 80.05 13
141 Wood Building Products and processing 68 9.11| $24,886 $25,809 3.71 68.47 28
151 Breweries and Distilleries 61 -5.29| $59,656 $68,741 15.23 111.32 3
161 Printing and Publishing 87 46.18| $29,880 $34,315 14.84 64.98 23
171 Farming 33 40.26| $2,180 $3,592 64.77 32.52 31
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Cluster Indicators: Value Added (mil. $) and Average Valeu Added ($) Total Value Added (million $) Average ValueA (VA) ($) | Change in VA Region's VA Change in REL Ranked by
Cluster Cluster name 2006 Percent Change from 2002 VA2002 VA2006|VA2006-02 (%) as % of US VA06 ValueAd (%) VA2006
11 Computer and Electronic Equipment 40 -12.38 $61,786 $49,455 -19.96 62.62 -27.88 26
12 Construction Machinery and Distribution Equipment 28 -79.49 $80,233 $89,292 11.29 74.37 -24.94 8
13 Motor Vehicles 1,423 -9.07 $135,023 $135,460 0.32 133.11 8.85
21 Glass Products 113 67.46 $62,814 $77,593 23.53 87.75 -1.13 17
22 Machine Tools 192 -3.34 $71,454 $90,972 27.32 110.86 9.53 7
31 Concrete, Brick Building Products 35 557.76 $16,333 $85,570 423.90 91.66 69.18 13
32 Nondurable Industry Machinery 295 -28.28 $60,888 $68,107 11.86 85.59 -22.69 19
41 Metalworking and Fabricated Metal Products 62 -9.01 $68,319 $63,004 -7.78 71.92 -23.47 21
51 Chemical-Based Products 47 39.87 $174,682 $172,923 -1.01 96.85 -8.67
52 Mining 43 113.39 $92,153 $112,569 22.15 77.57 5.95
53 Paper 130 16.79 $58,857 $85,804 45.78 87.20 13.64 11
54 Petroleum and Gas 223 44.98| $140,336 $139,357 -0.70 41.20 -18.32 3
55 Plastics Products 153 -6.30 $68,962 $95,930 39.11 93.96 7.19
56 Rubber Products 294 80.51 $57,325 $85,644 49.40 103.81 18.93 12
61 Business Services 856 2.50 $45,085 $56,627 25.60 73.30 9.10 23
71 Leather Products 25 0.74 $32,775 $58,097 77.26 105.59 35.56 22
72 Optical Equipment and Instruments 223 36.48 $67,187 $88,791 32.16 60.31 -3.92 9
73 Textiles and Apparel 65 -34.46 $48,917 $52,351 7.02 74.89 -15.71 24
74 Wood Product and Furniture 11 -20.11 $46,756 $84,759 81.28 79.38 7.78 14
81 Aluminum and Copper Products 92 -0.98 $67,621 $80,632 19.24 67.21 -24.84 16
91 Feed Products 103 7.94 $11,312 $9,783 -13.51 54.13 -19.72 32
92 Packaged Food Products 195 55.95 $43,646 $69,443 59.10 114.70 32.71 18
101 Hotels and Transportation Services 826 59.03 $60,739 $67,618 11.33 89.91 1.17 20
111 Management, Higher Education and Hospitals 708 375.91 $38,293 $47,477 23.98 77.72 3.93 27
112 Construction 81 16.39 $44,113 $41,858 -5.11 70.90 -15.10 29
121 Arts and Media 19 -28.05 $29,743 $39,460 32.67 77.70 4.39 30
131 Financial Services and Insurance 550 42.73 $82,790 $84,713 2.32 71.17 -11.31 15
132 Information Services 222 19.99 $74,790 $87,762 17.35 81.37 -2.19 10
141 Wood Building Products and processing 131 21.60 $42,984 $49,682 15.58 79.09 -2.64 25
151 Breweries and Distilleries 358 14.50| $288,552 $401,954 39.30 259.80 55.50 1
161 Printing and Publishing 115 40.82 $41,352 $45,746 10.63 52.43 -4.32 28
171 Farming 143 23.11 $10,761 $15,562 44.62 31.12 2.49 31
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Table V.7: Output, Productivity and Related Indicators by Cluster

Cluster Indicators: Output ( in million dollars) and Productivity ($)

Cluster

Cluster name

Output (million $)
2006 Percent Change from 2002

2008

Change in PRO Region's PRO Ranked by
PRO2006-02 (%) as % of US 06 PRO2006

11 Computer and Electronic Equipment

12 Construction Machinery and Distribution Equipment

13 Motor Vehicles

21 Glass Products

22 Machine Tools

31 Concrete, Brick Building Products
32 Nondurable Industry Machinery

41 Metalworking and Fabricated Metal Products

51 Chemical-Based Products

52 Mining

53 Paper

54 Petroleum and Gas

55 Plastics Products

56 Rubber Products

61 Business Services

71 Leather Products

72 Optical Equipment and Instruments
73 Textiles and Apparel

74 Wood Product and Furniture

81 Aluminum and Copper Products
91 Feed Products

92 Packaged Food Products

101 Hotels and Transportation Services

111 Management, Higher Education and Hospitals

112 Construction
121 Arts and Media
131 Financial Services and Insurance

132 Information Services

141 Wood Building Products and processing

151 Breweries and Distilleries
161 Printing and Publishing
171 Farming

166
127
9,151
291
396
94
1,231
189
119
75
466
932
466
787
1,384
76
454
248
20
403
398
917
1,438
1,356
233
58
912
426
490
809
208
214

Productivity (PRO) ($)
PRO2002 PRO2006

-0.91| $229,431 $207,664 -9.49
-74.71 $293,910 $403,208 37.19
38.20 $571,218 $870,985 52.48
89.05| $143,344 $199,903 39.46
-3.57| $147,317 $187,103 27.01
67.18| $171,546 $228,431 33.16
-6.25| $194,449 $284,306 46.21
23.89| $151,748 $190,537 25.56
99.78| $309,130 $437,097 41.40
134.70| $147,426 $198,074 34.36
12.49| $218,120 $306,267 40.41
188.68| $294,406 $582,130 97.73
-3.54| $204,169 $292,389 43.21
74.87| $158,362 $229,201 44.73
9.99 $67,923  $91,546 34.78
-4.95| $107,633 $180,018 67.25
73.95[ $107,236 $180,629 68.44
-0.84| $123,786 $200,420 61.91
-36.85| $110,523 $158,376 43.30
10.13| $267,079 $354,190 32.62
45.97 $32,347  $37,832 16.95
83.87| $173,853 $326,121 87.58
61.53| $104,195 $117,816 13.07
354.45 $76,849  $90,981 18.39
4465 $101,709 $119,940 17.92
-28.33 $89,239 $117,929 32.15
33.26 $147,167 $140,595 -4.47
45.12| $118,420 $168,069 41.93
39.46| $139,899 $185,440 32.55
42.78| $522,723 $908,002 73.71
-5.00] $110,752  $82,658 -25.37
20.15 $16,540  $23,346 41.14

Business and Economic Research Center, Jennings A. College of Business at MTSU

69.05
82.10
162.58
102.03
101.58
89.94
129.00
87.08
58.28
80.98
98.52
100.44
99.33
106.53
74.22
119.45
63.66
90.39
86.70
78.66
46.33
111.04
96.19
71.09
85.53
115.25
70.22
92.44
106.04
155.31
52.90
26.76

13
5
2

15

18

12

10

17
4
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8
3
9

11

28
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20
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6

31
7
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26

24
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1
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Table V.8: Exports and Related Indicators by Cluster

Cluster Indicators: Exports (mil. $)

Total Exporst (million $)

2008

Total Imports Export/Output Export/Region Ex Export/Import Ratio Ranked by

Cluster Cluster name E2006 Shift in FExport Share|l2006 (million $) 2006 (%) 2006 (%) E/12006 E/12006
11 Computer and Electronic Equipment 109 -48.82 95 65.54 0.70 1.15 21
12 Construction Machinery and Distribution Equipment 59 7.49 81 46.24 0.38 0.73 26
13 Motor Vehicles 6,483 -7.83 725 70.85 41.70 8.95 1
21 Glass Products 199 -5.48 104 68.30 1.28 1.90 11
22 Machine Tools 290 -6.22 151 73.21 1.86 1.92 10
31 Concrete, Brick Building Products 84 -0.41 42 89.39 0.54 2.00 8
32 Nondurable Industry Machinery 1,097 -0.88 751 89.10 7.06 1.46 15
41 Metalworking and Fabricated Metal Products 188 3.59 103 99.48 121 1.82 12
51 Chemical-Based Products 83 24.24 52 69.57 0.53 1.59 14
52 Mining a7 3.20 23 62.90 0.30 2.00 7
53 Paper 389 0.07 273 83.44 2.50 1.42 16
54 Petroleum and Gas 587 4.64 519 62.97 3.78 1.13 22
55 Plastics Products 281 -1.24 234 60.25 1.81 1.20 20
56 Rubber Products 765 1.83 391 97.17 4.92 1.96 9
61 Business Services 207 13.08 310 14.94 1.33 0.67 29
71 Leather Products 59 18.65 33 77.04 0.38 1.81 13
72 Optical Equipment and Instruments 396 -9.08 146 87.21 2.54 271 3
73 Textiles and Apparel 111 -1.23 130 44.83 0.72 0.85 24
74 Wood Product and Furniture 2 20.05 6 8.09 0.01 0.25 30
81 Aluminum and Copper Products 214 -6.93 230 53.15 1.38 0.93 23
91 Feed Products 114 1.22 159 28.73 0.74 0.72 27
92 Packaged Food Products 708 -2.29 299 77.21 4.55 2.37 5

101 Hotels and Transportation Services 74 16.61 330 5.18 0.48 0.23 31
111 Management, Higher Education and Hospitals 863 -10.78 378 63.67 5.55 2.28 6
112 Construction 91 1.49 73 39.17 0.59 1.24 19
121 Arts and Media 3 -18.62 25 5.86 0.02 0.13 32
131 Financial Services and Insurance 136 -7.84 198 14.91 0.88 0.69 28
132 Information Services 98 2.01 117 22.92 0.63 0.84 25
141 Wood Building Products and processing 284 -1.69 208 57.94 1.82 1.36 18
151 Breweries and Distilleries 821 -3.65 319 100.00 5.28 2.58 4
161 Printing and Publishing 97 -0.19 69 46.58 0.62 1.40 17
171 Farming 151 -0.65 42 70.40 0.97 BIE5! 2
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Table V.9: Regional Competitiveness and Linkages by Cluster

Cluster Indicators: Regional Competitiveness and Linkages Competitiveness: Growth Due To Linkages Ranked by
Cluster Cluster name Industry Mix (IM) Regional Shift (RS) Buy Sell RS
11 Computer and Electronic Equipment -0.12 0.13 0.60 0.80 13
12 Construction Machinery and Distribution Equipment 0.14 -1.04 0.35 0.17 32
13 Motor Vehicles -0.15 -0.03 32.08 {51655 18
21 Glass Products -0.18 0.45 1.40 1.63 4
22 Machine Tools -0.04 -0.28 1.00 1.65 26
31 Concrete, Brick Building Products 0.04 0.13 0.32 0.01 14
32 Nondurable Industry Machinery -0.25 -0.20 3.50 1.02 22
41 Metalworking and Fabricated Metal Products -0.04 -0.06 0.44 0.11 19
51 Chemical-Based Products -0.16 0.49 0.38 0.67 3
52 Mining 0.09 0.58 0.17 0.45 2
53 Paper -0.07 -0.21 1.19 1.20 23
54 Petroleum and Gas 0.06 0.31 3.59 3.67 6
55 Plastics Products -0.11 -0.30 151 2.85 28
56 Rubber Products -0.16 0.29 1.94 0.20 8
61 Business Services 0.05 -0.32 4.09 15.75 29
71 Leather Products -0.27 -0.24 0.36 0.14 25
72 Optical Equipment and Instruments -0.11 0.06 1.61 0.24 15
73 Textiles and Apparel -0.32 -0.15 1.00 0.45 21
74 Wood Product and Furniture -0.15 -0.49 0.06 0.01 30
81 Aluminum and Copper Products -0.03 -0.22 1.53 0.30 24
91 Feed Products -0.07 0.23 2.57 5.16 11
92 Packaged Food Products -0.14 0.04 8.01 1.83 16
101 Hotels and Transportation Services 0.11 0.24 5.37 15.10 10
111 Management, Higher Education and Hospitals 0.34 241 5.08 3.82 1
112 Construction -0.15 0.30 0.86 171 7
121 Arts and Media 0.01 -0.56 0.24 0.63 31
131 Financial Services and Insurance -0.01 0.32 3.10 6.39 5
132 Information Services -0.20 0.14 1.64 3.21 12
141 Wood Building Products and processing 0.08 -0.11 2.84 2.70 20
151 Breweries and Distilleries 0.03 -0.29 2.50 0.27 27
161 Printing and Publishing -0.09 0.28 0.45 1.42 9
171 Farming -0.23 0.00 0.54 0.83 17
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Table V.10: Technology Content by Cluster
Cluster Indicators: Technology Content Employment Weighted Technology Content Ranked by
Cluster Cluster name Employment 06 Percent in Technology Sectors Percent in Technology Sectors
11 Computer and Electronic Equipment 800 97.69 2
12 Construction Machinery and Distribution Equipment 316 55.89 4
13 Motor Vehicles 10,506 46.05 6
21 Glass Products 1,457 0.00 16
22 Machine Tools 2,115 6.99 10
31 Concrete, Brick Building Products 411 0.00 16
32 Nondurable Industry Machinery 4,331 3.88 13
41 Metalworking and Fabricated Metal Products 991 21.87 7
51 Chemical-Based Products 271 100.00 1
52 Mining 378 0.00 16
53 Paper 1,520 0.00 16
54 Petroleum and Gas 1,601 0.02 15
55 Plastics Products 1,594 5.32 12
56 Rubber Products 3,433 0.00 16
61 Business Services 15,122 9.88 9
71 Leather Products 424 0.00 16
72 Optical Equipment and Instruments 2,511 6.17 11
73 Textiles and Apparel 1,239 0.00 16
74 Wood Product and Furniture 126 0.00 16
81 Aluminum and Copper Products 1,138 0.00 16
91 Feed Products 10,517 0.00 16
92 Packaged Food Products 2,811 0.00 16
101 Hotels and Transportation Services 12,209 0.00 16
111 Management, Higher Education and Hospitals 14,904 73.88 3
112 Construction 1,939 14.04 8
121 Arts and Media 488 0.00 16
131 Financial Services and Insurance 6,489 0.00 16
132 Information Services 2,533 53.49 5
141 Wood Building Products and processing 2,640 0.00 16
151 Breweries and Distilleries 891 2.57 14
161 Printing and Publishing 2,522 0.00 16
171 Farming 9,164 0.00 16
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V.4. Cluster Rankings Based on 30 Performance Indicators

Based on 30 indicators, we ranked 32 clusters in the MTM region. Table V.11
presents the rankings of clusters. The top 10 clusters in the region are (1)
management, higher education, and hospitals, (2) motor vehicles, (3) rubber
products, (4) chemical-based products, (5) glass products, (6) packages food
products, (7) hotels and transportation services, (8) petroleum and gas, (9) mining,
and (10) optical equipment and instruments.

In addition to performance rankings of 32 clusters, we also included volume of
imports and exports in Table V.11. In chapter VI, we will discuss more about the
implications of a large volume of cluster imports for the MTM region. According to
Table V.11, two of the largest importing clusters are not among the top 10
performing clusters: nondurable industry machinery and breweries and distilleries.
In the target industry section, we will explore further the implications of following
important substitution policies for industry clusters in the MTM region.
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Table V.11: Performance-Based Cluster Rankings

Cluster Cluster name Rank Import 2006 (million $) Export 2006 (million$)
111 Management, Higher Education and Hospitals 1 378 863
13 Motor Vehicles 2 725 6,483
56 Rubber Products 3 391 765
51 Chemical-Based Products 4 52 83
21 Glass Products 5 104 199
92 Packaged Food Products 6 299 708
101 Hotels and Transportation Services 7 330 74
54 Petroleum and Gas 8 519 587
52 Mining 9 23 47
72 Optical Equipment and Instruments 10 146 396
151 Breweries and Distilleries 11 319 821
31 Concrete, Brick Building Products 12 42 84
91 Feed Products 13 159 114
131 Financial Services and Insurance 14 198 136
61 Business Services 15 310 207
132 Information Services 16 117 98
53 Paper 17 273 389
141 Wood Building Products and processing 18 208 284
171 Farming 19 42 151
161 Printing and Publishing 20 69 97
11 Computer and Electronic Equipment 21 95 109
32 Nondurable Industry Machinery 22 751 1,097
22 Machine Tools 23 151 290
112 Construction 24 73 91
41 Metalworking and Fabricated Metal Products 25 103 188
55 Plastics Products 26 234 281
71 Leather Products 27 33 59
81 Aluminum and Copper Products 28 230 214
121 Arts and Media 29 25 3
73 Textiles and Apparel 30 130 111
74 Wood Product and Furniture 31 6 2
12 Construction Machinery and Distribution Equipment 32 81 59
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