«Gary Geréffi and Lukas Brun
Center on\G)!obaIi"zation, Governance & Competitiveness
Duke University

January 24, 2012



//cggc.duke.edu/

http:

Source

CENTER on GLOBALIZATION,
GOVERNANCE & COMPETITIVENESS

Social Sclence Research Institute

Global Value Chains & Development

SKILLS FOR UPGRADING:

Workforce Development and
Global Value Chains in
Developing Countries

MORE > . : 4 NC in the Global Economy

e 1 ! N
ﬂ Global Engineering & Entrepreneurship
“y
———ee = | Nanotechnology

Environment

Agriculture, Food & Health

CGGC IN THE MEDIA HIGHLIGHTS

CGGC REPORTS

Restoring the Gulf Coast: Mew Markets for Established
Fi Our Work at a Glance
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Download the FULL LIST
of 2008-2011 CGGC
Reports, Publications and
Presentations [

Matural and human activities have damaged the
Gulf Coast, threatening a valusble ecosystem vital
to seversl billion-dellar industries such as sesfood
and tourism. Restoring the Gulf Coast can protect
these sssets while oeating much-needed LS. jobs,
by engaging st least 140 firms aoress nearly 400 locations.
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Postorisis World:
A Develocpment

t‘. Perspective

Skills for Upgrading: Workforce Development and Global
Value Chains in Developing Countries

This research project examines workforce
development strategies in developing countries in
the context of the shifting upgrading dynamics of
global value chains. This research addresses
policymakers, donors and development

Targeting cil =|:|II fines to ecosystem
restoration could be big job generator,

report s8ys
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practitioners to improve our understanding of how workforce development

The US Smart Grid: Jobs through B 5 A
e strategies can enhance the upgrading efforts and competitiveness of
il developing countries in glebal industries.
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JUNE 12, 2011 5: Tourism : 8: Conclusion
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MAY 28, 2011
Smart Grid: Core Firms in the Research Triangle Region,
NC Mest the CGGC Team
MAY 24, 2011 The Research Triangle is 8 smart grid hotspot, with

Murturing & smarter elechic grid

specialized R&D centers, supportive government
policies, and roughly 80 core firms whose
capabilities stretch across the entire value chain.

Triangle is central for Smart Grid
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Global Value Chains

The Glebal Value Chains
Initiative seeks to develop an
industry-centric view of
economic globalization that
highlights the linkages between
economic actors and across
geographic space. It is a
multi-year effort to test and
develop the GVC framework
with the aims of creating
greater analytical precision,
intellectual impact and policy
relevance. Our efforts include
a research agenda, a
publishing thrust, the
develocpment and
disseminaticn of industrial
upgrading handbooks for
practitioners, and a series of
intensive workshops convened
to test and broaden the
framework through interactions
among network participants
and with the broader
academic, pelicy-making and
activist communities.
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Skills for Upgrading: Workforce
Development and Global Value
Chains in Developing Countries
Gary Gereffi, Karina Fernandez-
Stark, and Phil Psilos, 2011

This research project examines
workforce development strategies in
developing countries in the context
of the shifting upgrading dynamics
of global value chains. This research
addresses policymakers, donors
and development practitioners to
improve our understanding of how
workforce development strategies
can enhance the upgrading efforts
and competitiveness of developing
countries in global industries.

The Dynanmics of Local Learning in
Global Value Chains: Experiences
from East Asia

Momoko Kawakami and Tim
Sturgeon, 2011

This book examines how local East
Asian firms have encountered, and
sometimes overcome, barriers to
capability development through
participation in Global Value Chains
in the personal computer, mobile
phone handset, consumer
electronics, and motorcycle
industries.

Global Value Chains in the
Postcrisis World: A Development

Perspective
Olivier Cattaneo, Gary Gereffi, and

Cornelia Staritz, 2010

This new publication co-edited by
CGGC Director Gary Gereffi explores
the gloebal economic crisis of
2008-2009 and the ways this
phencmenon has exposed the
growving interdependence of the
world economy.
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RESEARCHERS
PUBLICATIONS
NEWS & EVENTS

USER COMMUNITY
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research related to GVCs

and would like your work

to be listed on the site,
lease let us wW.

Visit the Value Chain
Development Wiki.

GLOBAL VALUE
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GVC Concepts

— Key concepts

— Relevance to Canada’s
Trade Commissioners

— [5-10 minutes Q &A]

Value chain mapping of
three ocean technologies

CGGC Ocean Technology
Database

Q & A [~30 minutes]




GLOBAL VALUE CHAINS:
KEY CONCEPTS



The Global Value Chain Approach

FOUR dimensions: h
1) Value chain: raw materials = inputs = final product
2) Geographic scope
3) Analysis of lead firms and governance
K 4) Institutional framework /

* Global value chain analysis provides both conceptual
and methodological tools for examining the global
economy

— Top-down: a focus on lead firms and inter-firm networks,
using varied typologies of industrial “governance”

— Bottom-up: a focus on countries and regions, which are
analyzed in terms of various trajectories of economic and
social “upgrading” and market access for local firms (SMEs)



What is a value chain?

A value chain describes the full range of activities that firms and workers carry out to bring
a product from its conception to its end use and beyond.

VALUE-ADDED
ACTIVITIES

SERVICES

SUPPLY CHAIN

RAW MATERIALS
COMPONENTS
FINAL PRODUCTS
DISTRIBUTION

ELECTRONIC EQUIPMENT INTERNET TELECOMMUNICATIONS INSTRUMENTS
COMPONENTS REPAIR SERVICE PROVIDERS FROVIDERS MANUFACTURING

Source: CGGC (http://www.cggc.duke.edu), More Information: Global Value Chains (www.globalvaluechains.org )
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Mapping firms and supply chain segments

TABLES = MAPS = VALUE CES
TABLES l Vl!wM@
Table 1 - Top Hog Farming Employers in North Carolina, 2007
Primary
NAICS | No. of NC Total Sales
Company Codes! Plants Employment (US$ mil.)
1 | Premium Standard Farms 311611 1 1,400 750
2 |House of Raeford Farms Inc. 4244 1 1,000 300
3 | Smithfield Foods Inc. 311611, 3 730 375
(Murphy-Brown, Stadler's Country Hams) 1121
4 |Con Agra Snack Foods 311612 1 578 300
5 |Maxwell Foods Inc. 1122 1 500 75
6 | Carolina By Products 311612 3 265 145
7 | Martin Wholesale Meats 311611 1 150 75
8 | Martin's Pork Products 311612, 2 130 335
4244
9 | WolfsonCasing Corp. 311612 1 110 35
10 | Carolina Packers Inc. 311611 1 100 15
10 | Pork Co. 311612 1 100 35
1. North American Industrial Classification System (NAICS)
Primary NAICS Codes: 311611 (Animal (Except Poultry) Processing), 311612 (Meat Processed from Carcasses)
Other NAICS Codes: 1121 (Cattle Ranching and Farming), 1122 (Hog and Pig Farming), 4244 (Grocery
Wholesalers)
Source: Reference InfoUSA, 2/07
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http://www.soc.duke.edu/NC_GlobalEconomy/hog/tables.php

Five GVC Governance Types

Market Modular Relational Captive Hierarchy
End Use
Customers Lead
A ) Integrated
Firm .
|:| |:| |:| Lead Firm
Firm
o |
2 |l®© Full-package Relational
o 1< . .
S |O Supplier Supplier
r/v\\ \ 4
Component and Component and
Suppliers Material Material Captive Suppliers
Materials Suppliers Suppliers
Degree of Explicit Coordination
Low = » High
Degree of Power Asymmetry

Source: G. Gereffi et al. (2005). “The governance of global value chains,” Review of International Political Economy, 12(1), pp. 78-104.



The Fragmentation of Production:
The Example of the Boeing 787 Dreamliner

e E=
Forward fuselage: Japan, US
emgEL :
o == il \
Wing box: Japan Centre fuselage: lialy IlI L=
Wing ice protection: UK

| Escape slides: US

'| "

E—

I

. | | g
Vertical stabilizer: US Doors & windows: US | A e
Flight deck seats: UK
#.1- 3 . (o i
ot :

Raked wing tips: Korea B

Horizontal stabilizer: Italy

H\.

S L=
Auxiliary power unit: LS . 7 <]
18 = Engines: US, UK

Engine nacelles: US
: 5 l )
Passenger doors: France
Landing gear: Franca
N - Electric brakes: Franca :
- Tires: Japan Centre wing box: Japan

Cargo doors: Swedan

Prepreg composites: Japan

i I= =
Tools/ Software: Franca Final assembly: Boeing
MNavigation: US

Commercial Airplanes, US
Pilet control system: US

Wiring: France

Source: WTO & IDE-JETRO (2011). "Trade Patterns and Global Value Chains in East Asia: From Trade in Goods to Trade in Tasks," World Trade Organization
and Institute of Developing Economies, Geneva and Tokyo.



Offshore Services Value Chain

Horizontal Activities

/

\\.

KPO

Knowledge Process Outsourcing

Business Consulting
Business Analytics
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Legal Services
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Business Process Outsourcing
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T Vertical Activities- Industry specific: Each industry has its own value chain. Within each of these chains, there are associated services that can

AN J

4 N

CRM

(Customer
Relationship
Management)

Marketing &
Sales

Contact

Centers/Call

Centers }
\

N—

e

be offshored. This diagram captures the industries with thg highest demand for offshore services.
2 This graphical depiction of vertical activities does not imply value levels. Each industry may include ITO, BPO and advanced activities.

f

Vertical Activities
Industry specific’™?

Banking, Financial
Services and
Insurance (BFSI)
Ex. Investment research,

private equity research, and
risk management analysis

.

S/
"\

Manufacturing
Ex. Industrial Engineering
and sourcing and vendor

management

~
™~

Telecommunications
Ex. IP transformation,
Interoperability testing and
DSP and multimedia

Energy
Ex. Energy Trading and Risk
Management , and Digital
oil field solutions

Travel &

Transportation
Revenue management
systems, customer loyalty

\_ solutions Yy

Health/Pharma

Ex. R&D, clinical trials,
medical transcript

(.

Retail
eComerce and Planning,
merchandising and demand
intelligence

pN S

\[ Others ]}

\. _/

Source: CGGC



Value Added

Upgrading in Value-added Curve

R&D

4. Marketing
OBM

2. Logistics: /
Distribution
OEM/FOB

2. Logistics:
Purchase
OEAMTFOB
1. Production
assemblv/CN,

Pre-Production Intangible Production: Tangible Activities Post-Production Intangible

Source: CGGC



Access and GVC governance

 Who governs production?

— Producer or buyer?

* How is governance organized?
— Hierarchical
— Networked (modular, relational, captive)
— Market

* Why is governance organized in this way?



GVCs Matter for Trade Promotion

Traditional Trade Model GVC Trade Model
e Arms’-length trade: e Value chain trade:
e |dentify & match buyers and sellers e identify lead firms & inter-firm
governance
e Market access:
e Opportunities for exporting & importing * Value chain access:
“final” goods e Opportunities for “intermediate” goods &
e Foreign economy as end market for various services
exports e Foreign economy as a site for market,

production, R&D, etc.
e Market information:

e Focusing on sales, marketing & * Value chain information:
distribution e Activities across the value chain,
e Emphasizing final consumption trends particularly specialized suppliers &

R&D/production service providers

e Emphasize value chain cooperation &
upgrading

e Benchmark best practices for upgrading



Questions?




Investigates Nova Scotia’s position in
three global value chains:

NOVA SCOTIA’S OCEAN TECHNOLOGIES

A Global Value Chain Analysis of Inshore & Extreme Climate Vehicles, 1. Inshore and Extreme Climate Vessels

Unmanned Underwater Vehicles, and Aquatic Sensors & Instrumentation y)

Unmanned Underwater Vehicles
(ROVs & AUVs)

3. Aquatic Sensors & Instrumentation

 Market and technology trends

* |dentification and location of
leading companies in GVC

* Nova Scotia’s position & SWOT

Gary Gereffi, Lukas C. Brun, Joonkoo Lee and Mary Turnipseed ¢ Relevant markets for Nova Scotia

D k Contributing CGGC researchers: Hoa Nguyen, Mike Hensen, Karina Fernandez-Stark,
u e Stacey Frederick and Jackie Xu

CENTER on
GLOBALIZATION,
GOVERNANCE &
COMPETITIVENESS




Research Objectives

Identify the high-value activities in ocean technology
GVCs

Find synergies between the high-value activities and
other portions of the ocean technology cluster

Locate regional economies across the globe that
specialize in these high-value activities

Highlight opportunities for Nova Scotia companies to
move into higher-value activities

Provide recommendations to companies and
government about promising upgrading trajectories

17



Research Methods

Interviews
— Lead firms
— Local companies
— Experts in technology
— Representatives of Centers of Excellence

Secondary sources
— Academic journals

— Industry publications
— On-line data sources

Database



Extreme Climate & Inshore Vessels

Extreme Climate

Inshore Vessels




ROV/AUV Types

TS Remotely

=

Operated
Vehicles (ROVs)

Autonomous
Underwater
Vehicles (AUVs)
AUV Glider
(Gavia “Scientific”) (Slocum)
untethered buoyancy-

powered



Aquatic Sensors & Instrumentation

$

®
i

| F)

Radiometer?
Temperature Sensor

H 2
Nitrate Sensor Marine Magnetometer

0DIM "Lore

Sonar System

Drifting Buoy?! Conductivity, Temp &
Depth (CTD) Profiler

Laser Optical
Plankton Counter3

Source: MetOcean (1), Satlantic (2), ODIM/BrookOcean (3)



Used with permission

Call me paranoid if you like,
but I feel as if people are watching me all the time...

22



Marine Vehicles and Sensors Value Chains

Marine Vehicles

Underwater

‘ Manned Unmanned

ROV/AUV

ROVs (tethered) AUVs (untethered) Ec)l(itr:weaT: Inshore & extreme
climate vessels

)

\/

|
@,ensors and instrumentatiD




MARKET AND TECHNOLOGY
TRENDS



Drivers:

Demand for less expensive, more
versatile products

e end users, particularly governments and public institutions
facing budget cuts

e diverse mission demands

e new technology, such as nanotechnology, facilitates trend
towards miniaturization

Technology challenges

e securing sufficient power;
e making instruments lighter and consume less energy;

* new battery technology or renewable energy sources or
onboard power generation.




Expansion into tougher physical
environments

Drivers:

e Exploitation of arctic resources
e Receding arctic ice

Technology challenges

e more reliable equipment;
e remote control operation or automation;

e longer mission life and greater capability of
equipment (greater energy efficiency)




Systems integration

= Drijvers:

e The development of diverse sub-systems

e Linking those complex sub-systems are as
important as developing individual systems

e Challenges

e developing closer supplier-buyer relationships
(platform & sub-system manufacturers)

e standardization and modularization of the product




Drivers:

Customization

e OT systems are getting complicated

e end users’ specific needs become critical in
developing and improving ships or instruments

e Firms need to learn the specific problems and needs
of end users, such as oil and gas companies, shipping
companies, the military or universities and
researchers.

Challenges:

e Forming partnership with end-users and middlemen, such as
multinational system integrators, to access market information




Promoting SME Access to
Ocean Technology GVCs

* Opportunities
— Respond to multiple end-market needs
— meet technical and service challenges
— Develop niche product and services

e Constraints

— Resource constraints (financial & human capital)
» Affects product commercialization
 Compliance with standards

— Consolidation in OT sector

* Market concentration (high volume requirements)
* Modularization (“plug & play”)



GVC ANALYSIS



ROV/AUV Value Chain
) Raw Materials > Components ) Production > Distribution > Sales 2

ROV/AUV ROV Brokers ROV
Operators

* Aluminum / ROV/AUV Unit

Steel metal manufacturers

* Composite

material ROV Electronics & \ Post-

production

Auxiliary
product s

Oil/Gas
Exploration

Scientific
Interconnection research
w/ aquatic .
) Interconnection
instrument GVC s Aquaculture
w/ shipbuilding
GVC

o" e ”
* Syntactic Tooling

foam

support

(=~ services

Surface Vessel
‘ 4

Production

support services
(e.g. machining,
engineering, integrating)

Research Education Government Policies &
Regulations




Top 20 ROV Manufacturers, 2000-2010

SeaBotix Inc (USA)

VideoRay LLC (USA)

ECA SA (France)

Deep Ocean Engineering (USA)

Saab Seaeye Ltd (UK)

Mitsui Engineering & Shipbuilding (Japan)
SMD Ltd (UK)

Oceaneering International Inc (USA)
AC-CESS Co UK Ltd (UK)

Elettronica Enne (ltaly)

Gaymarine srl (ltaly)

Sub-Atlantic Ltd (UK)

Kongsberg Defence Systems (Sweden)
Saab Underwater Systems AB (Sweden)
Outland Technology Inc (USA)

Perry Slingsby Systems Inc (USA)
International Submarine Engineering Ltd (Canada)
Shark Marine Technologies Inc (Canada)
Schilling Robotics (USA)

Saipem America Inc (USA)

Source: CGGC Ocean Technology Database



Top 10 AUV Manufacturers, 2000-2010

Teledyne Webb Research (USA)

Kongsberg Hydroid Inc (USA)

OceanServer Technology Inc (USA)

Kongsberg Defence Systems (Norway)

iRobot Corporation (USA)

Kongsberg Maritime (Norway)

ECA SA (France)

Teledyne Gavia ehf (Iceland)

International Submarine Engineering (Canada)
Bluefin Robotics (USA)

Source: CGGC Ocean Technology Database



ROV/AUV Manufacturers in Canada
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ROV: 1

Port Coquitlan, BC
Total: 85
ROV: 65
AUV: 19

Markham, Ont
Total: 1
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Category

2010 Sales

ROV Component Manufacturers

Description Company Mame (505 M)
Buoyancy & Cuming Corporation . _ USA n.a. 200
Elotation Balmoral Offshiore Engineering UK 764 125
Flotation Technologies USA 134 74
Cables & Leoni Kabel GmbH & CoKG Germany 3,916.5 45822
Connectors Mexans Norway AS Morway 835.5 1,344
Morddeutsche Seekabelwerke Germany 1436 500
Divex Ltd UK 130.5 300
Tronic Ltd UK 71.2 270
Morthrop Grumman Corp USA 34,7570 117,100
Cameras &
Imaging ATLAS ELEKTROMIK Germany 508.9 1,915
Divex Ltd UK 1305 300
Amron International USA 87.1 a0
Imenco AS MNorway 420 79
. Liebherr-Werk Nenzing GmbH Austria 10893 1,422
:EH";';:'E:Y“EW Palfinger Europe GmbH Austria 319.9 627
Equipment Huisman-ltrec Metherlands 268 4 1,355
HATLAPA Maschinenfabrik Germany 2186 288
Aguanos Ltd UK 79.3 109
. Divex Ltd UK 130.5 300
Lighting Systems Amron International USA g87.1 80
Imenco AS MNorway 420 79
OceanOptics Inc LUSA 348 253
Carmanah Technologies Canada 33.9 65
Manipulators & Divex Ltd UK 1305 300
Tools S0ns ubIA_IS Morway 529 45
Cybernetix SA France 42.3 154

Source: CGGC Ocean Technology Database




Supporting Organizations

Research and Education
Australian National University Australia
Memorial University of Newfoundland Canada
University of Victoria
Chinese Underwater Technology Institute China
Shenyang Institute of Automation (S1A)
University of Aarhus Denmark
Laboratoire O'informatigue de Robotigue et de Microelectronigue de Montpellier [LIRNMM) France
Marine Technology Laboratory (Bremerhaven) Germany
Hellenic Centre for Marine Research (HCMR) Greece
U_of Limerick, Mobile & Marine Robotics Research Centre [MMRRC) Ireland
Institute of Industrial Science Japan
Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
Institute of Marine Research Morway
Heriot-Watt University UK
Mational Oceanceraphy Centre, University of Southampton [NOCS)
U of Hawaii, Autonomous Systems Laboratory (ASL) USA

UCSD, Scripps Institution of Oceanography, Marine Physical Laboratory (MPL)
MATE [Marine Acvanced Technology Education)
MIT Sea Grant College Program
Monterey Bay Aguarium Research Institute (MBRI)
University of Washington, Applied Physics Laboratory
Woods Hole Oceanceraphic Institution (MWHOI)
Scientific and Industry Associations

AmericanSociety of Naval Engineers USA
Canadian Institute of Marine Engineering Canada
Japan Society of Nawval Architects and Ocean Engineers Japan

Schiffbautechnische Gesellschafte Germany



Nova Scotia’s Position in ROV/AUV Value Chain

D

QX¥//AUV Unit
pog Components Gro
awboldt Industries

ROV Electronics

& “Tooling”
Nortek Scientific; XEOS;
Vemco Ltd. (Amirix Inc.);

ODIM Brooke Ocean;
Instrument Concepts -
Sensor Software;
Omnitech; Satlantic;
Akoostix; MetOcean Data
Systems; Welaptega,
Ultra Electronics

General Dynamics Canada;
awboldt Industries

Surface Vessel

Operators
Divetech;
\_ Y, Dominion
Diving;
4 N\ ( t- Oceaneering
0s Canada; Guptill
production Comsuliiing
\ Services
suppo rt
\_ / services
\ OEA
Technologies; .
Romor Atlantic; Oi |/ Gas .
Kongsberg EXp|OratI0n
Maritime
Canada

Military

Scientific
research

Aqguaculture

No NS ROV
manufacturing




Ocean Technology SWOT Analysis

Strengths

Weaknesses

Skilled workforce in ocean technology

Strong universities and public research centers
Excellent geographic location & transportation
infrastructure

Long-term federal shipbuilding project

Opportunities

Limited capabilities in final product manufacturing
Heavy reliance on federal budgets

Limited coordinated marketing & promotion
activities by government

Threats

Growing importance of high-tech OT systems
Growth of offshore oil and gas sector and Arctic
research

Increasing demand from developing countries
Increasing comfort with remote operation
(deepwater; harsh climate areas)

Need for energy-efficient and alternative energy
technology

Potential cuts in government budget and military
spending

Consolidation by non-Canadian MNCs in global
value chains

Strong foreign competition, particularly from the
U.S. and Norway

Possible labor shortage as a result of large-scale
federal shipbuilding projects




KEY FINDINGS
& RECOMMENDATIONS
FOR TRADE COMMISSIONERS



Opportunities for Ocean Technology
Companies to Trade & Invest

Findings

— Demand for ocean technologies is largely driven by 3 main
end markets
» Offshore energy (oil & gas)
» Military
» Scientific research

— Export of high-technology sub-systems (key customers:
MNCs and system integrators)

— Growing market demand in non-Western and emerging
economies (e.g., China, Singapore, Brazil)

Recommendation

e |dentify and prioritize export opportunities in most
promising international markets



Ocean Technology Market
Opportunities in Canada, 2012-2015*
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Policy-induced Barriers

Findings

— International Traffic in Arms Regulations (ITAR) controls
(export limitations from U.S. market) of critical concern to
NS ocean technology companies in defence

— ITAR compliance information unequally distributed among
companies

— SMEs: external counsel; large firms: in-house

Recommendation

— Actively support small- and medium-sized firms on ITAR
compliance (e.g., create common pooled resources)



Network with Centers of Excellence

Findings
— Centers of Excellence (CoEs) contain knowledge
networks of high-tech firms
— CoEs can be markets for high-technology products

— Demonstrate successful policies and public-private
partnerships to support ocean technologies

Recommendation

— Develop connections with international CoEs that
match NS product, technology and end-market
profiles



CGGC OCEAN TECHNOLOGY
DATABASE



CGGC Ocean Technology Database

* By-product of Nova Scotia Ocean Technology
report research

 ~ 50,000 records covering

— Company data (location, sales, employees, line of
business)

— Product categories
— Value chain position (R&D, manuf., distribution...)

e Research institutions



Layer 1: detailed company + product

information

A 1 T R — - A AT EE BF EI
. i of Primary
Company Name Primary City Primary PrimaryZip  Primary Country © CLLEOYeeS polovees Sales (§M) USNAICS AINAICS Co
State/Province (ATl Sites) Y
(This Sites) Code
1
Ine. Glendale Ca 01201-2351 United States - - - 314991 [31499
44 |Global Hee Inc Greenhelt MD 20770-3239 United States 230 i} 32 330
45 Halliburton . e !F?Qza it St o e — o 1797300 213112|511210,213112;541418;213111
46 Helix Limited Chicago IL G0607-2841 United States o0 a0 - 423410|423410,443130
47 Hydracon Company [ne Anaheim CA 02808-2127 United States 10 10 082 541330|332912,423830,335031 . 541330
42 Hydroid, Inc. Pocasset M 02559-4500 United States 70 7 560 334511 334511
49 Hypack Inc Middletown  |CT 06457-1513 United States 15 13 1.40 st1z10[511210
0 International Industries Ine Annapolis D 21402-1357 United States 4 4 0.70 423360 (423860
31 International Transducer Corp. Santa Barhara |CA 93111-2920 United States 475 475 - 334511 (334511
52 InterDcean Industries, Inc. San Diego Ca 02123-1812 United States 31 3 4.40 4511 534511
53 |1 Fishers Mfg Inc East Taunton DA 027181322 United States 4 4 1.00 334511334511
54 Jon B Tolly Ine Seattle WA 081361513 United States 3 3 0.40 423600811219, 423830,423600
55 Kemlon Products & Development Co, Inc Featland TZ TrHE1-2215 United States 265 200 .02 333931 335931
56 | L-3 Communications Flein Associates, Ine. Salem WH 03079-1249 United States il i 10.40 423690 (423690
57 |Kraft Teletobotics Ine Shawnee MissigFS 662141712 United States 2 2 0.40 423230 (423830
58 KVH Industries Middletown  |RI 2242 United States 300 165 112.24 334220|334511,334220,517410
39 Laurel Industrial Company Inc SanJose Ca F5131-1815 United States 30 10 4.60 541613 (541613
60 Lights, Camera, Action LLC Gilbert A7 85233-2322 United States 5 5 1.10 334519 333315,334220,334519; 335122
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Layer 2: Product Information, by geography

=] | |1 = L R

1
11
12
13
14
15
16
17
15
13
20
21
22
23
24
25

Cauntry

Canada

ry

sum of # of units

Column Labhels | ~

Row Labels - |ROV AUV ROTYV Grand Total
- Internati ine Engineering Ltd 65 | 19 1 85
O 1 1
light workclass 34 34
large 19 19
heavy workclass 20 20
neral 11 11
=IShark Marine Technologies Inc 53 53
general 53 53
='Seamor Marine Ltd 2 2
i 1 1
general 1 1
='Memorial University of Newfoundland 2
small 2
=T International Telecom Inc 1
trenching/burial 1
-'Marine Magnetics Corp 1
ROTY 1
='Marport Deep Sea Technologies Inc 1 1
small 1 1
Grand Total 121 | 22 2 145

B PieotTable Field List

E

Choose fields to add to report

M_CODE
ROV Code
Marne/Mode|
V' |Company Name
' |Counkry
Classification/Certification
Description
V' |Group
Wwork capabilities
Length
Breadth
Depth
‘Weight in air
Vdsinht

Drag fields between areas belt
W Report Filker

Country

1] Row Labels

Company Name
Class2



Layer 3: Company information, by product
category & geography

1

2 Categary

3 Country Canada
il

5 Row Labels -
6 |- International Submarine Engineering Ltd |
7 = British Columbia

8 ='Port Coguitlam

9 w1 5B bC ca

10 | =T International Telecom Inc

11 =IQuebec

12 ='Pointe-Claire

13 weww ittelecom. com

14  =marine MMagnetics Corp

15 =/Ontario

16 =IMarkham

17 Wi, M arinemagnetics, com

18 | ='Marport Deep Sea Technologies Inc

19 =~/ Mewfoundland and Labrador

20 =I5t John's

21 W Wy T AR o, com

22 | Z'mMemorial University of Newfoundland

23 =/Newfoundland and Labrador

24 =I5t. John's

23 WOW Y, BN LN C3

26 | =Seamor Marine Ltd

27| = British Columbia

A F M rov buiders cleaned rov ol L]

RO Builders |«

-

% PivotTable Field List

Choose figlds to add bo report:

M_CoDE
Supplier Shortname
' |Company Mame
Address]
Addressz
Address3
o |City
| County/Region
Post Code
| Country
Phone
Fax
Email

A Internat

Drag fields bebweean areas below:
W Report Filer

Category
Caunkry

1 Row Labels

Cormpany Marne
CountyReqgion
City

Inkernet

Defer Layout Update



Layer 4: Geographic, Product Category, Supply
Chain Position

— 0 PivotTable Field List
1 ry lusa
3 Mraanf. 1 Choose Fields to add to repart:
3 ] 1 | Company Mame
4 5upp g Position Cameras & Imaging ma Categary Description
7| City
5 -
¢ Row Labels - | County /Region
N W |Country
7 | =Anzona
. . Maokes
8 =ILights Camera Action LLC 7|Supply Chain Position
9 Gilhert 7IRED
10 | = California J|Manf.
11 =DeepSea Power & Light Inc MEE,
12 San Diego Dist,
12 = MNorthrop Grumman Corporation Review notes
14 Los &ngeles
15 = Otronix Systems Inc
16 Foway Draq Fields between areas below:
17 =/ROS% Inc - Remote Ocean Systems W Report Filker
1a San Diego Country
19 =SeaBotixInc Manf.
20 San Diego RED
21 =Sidus Solutions Inc Supply Chain Position
22 San Diego 1 RowLabels
23 = LDI.IiSi-'EII'IEI CﬂuntyIRegiDn
24 = Outland Technology Inc Company Name
25 Slidell Ciky
26 | = Massachusetts
27 = Deep Sea Systems International Inc |

Defer Layout Update
M 4+ M cateqory indesx BoLyanicy & Flotation Cables & Connectars | SHIJEEE |
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