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Agenda 

• 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] 
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GLOBAL VALUE CHAINS:  
KEY CONCEPTS  



The Global Value Chain Approach 

• 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) 

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

Source: CGGC (http://www.cggc.duke.edu), More Information: Global Value Chains (www.globalvaluechains.org ) 

http://www.cggc.duke.edu/
http://www.globalvaluechains.org/


Mapping firms and supply chain segments 

ROV/AUV Manufacturers 

http://www.soc.duke.edu/NC_GlobalEconomy/hog/tables.php
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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 

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 

11 
¹ Vertical Activities- Industry specific: Each industry has its own value chain. Within each of these chains, there are associated services that can 
be offshored. This diagram captures the industries with the 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.  
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Upgrading in Value-added Curve 

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 

• Arms’-length trade:  
• Identify & match buyers and sellers 

 

• Market access:  
• Opportunities for exporting & importing 

“final” goods 

• Foreign economy as end market for 
exports 

 

• Market information:  
• Focusing on sales, marketing & 

distribution 

• Emphasizing final consumption trends 

GVC Trade Model 

• Value chain trade:  
• identify lead firms & inter-firm 

governance 

 

• Value chain access:  
• Opportunities for “intermediate” goods & 

various services 

• Foreign economy as a site for market, 
production, R&D, etc.  

 

• Value chain information:  
• Activities across the value chain, 

particularly specialized suppliers & 
R&D/production service providers 

• Emphasize value chain cooperation & 
upgrading 

• Benchmark best practices for upgrading 



Questions? 



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

1. Inshore and Extreme Climate Vessels 

2. Unmanned Underwater Vehicles 
(ROVs & AUVs) 

3. Aquatic Sensors & Instrumentation 
 
 

• Market and technology trends 

• Identification and location of 
leading companies in GVC 

• Nova Scotia’s position & SWOT 

• Relevant markets for Nova Scotia 

 
 
 



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 
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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 
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Extreme Climate & Inshore Vessels 

Extreme Climate 

Inshore Vessels 



ROTV 
(MacArtney Focus 2) 

towed 

ROV 
(Oceaneering) 

remotely controlled 

Remotely 
Operated 
Vehicles (ROVs) 

Autonomous 
Underwater 
Vehicles (AUVs) 

AUV 
(Gavia “Scientific”) 

untethered 

Glider 
(Slocum) 

buoyancy-
powered 

ROV/AUV Types 



Radiometer2 

Nitrate Sensor2 

Laser Optical 
Plankton Counter 

Conductivity, Temp & 
Depth (CTD) Profiler 

Temperature Sensor Acoustic Doppler Current Profiler 
(ADCP) 

Marine Magnetometer 

Drifting Buoy1 

Sonar System 

Chlorophyll Fluorometers2 

Laser Optical 
Plankton Counter3 Source: MetOcean (1), Satlantic (2), ODIM/BrookOcean (3) 

Aquatic Sensors & Instrumentation 
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Marine Vehicles and Sensors Value Chains 

Marine Vehicles 

Underwater 

Manned Unmanned 

ROVs (tethered) AUVs (untethered) 

Surface 

Manned 

Inshore 
Extreme 
climate 

Unmanned 

Inshore & extreme 
climate vessels 

ROV/AUV  

Aquatic sensors and instrumentation 



MARKET AND TECHNOLOGY 
TRENDS 



Demand for less expensive, more 
versatile products 

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

• diverse mission demands 

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

Drivers:  

• securing sufficient power;  

• making instruments lighter and consume less energy; 

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

Technology challenges 



Expansion into tougher physical 
environments 

• Exploitation of arctic resources 

• Receding arctic ice  

Drivers: 

• more reliable equipment;  

• remote control operation or automation;  

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

Technology challenges 



Systems integration 

• The development of diverse sub-systems  

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

Drivers: 

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

• standardization and modularization of the product 

Challenges 



Customization 

• OT systems are getting complicated 

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

• 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.   

Drivers: 

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

Challenges: 



Promoting SME Access to  
Ocean Technology GVCs 

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

• 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 
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Policies & 
Regulations 
 
 

Interconnection 
w/ aquatic 
instrument GVC 

ROV 
Operators  

Military 

Scientific 
research 

Aquaculture 

Oil/Gas 
Exploration 

Raw Materials Components Production Distribution Sales 

ROV/AUV Value Chain 
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Top 20 ROV Manufacturers, 2000-2010 

Company 
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 (Italy) 

Gaymarine srl (Italy) 

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 



Source: CGGC Ocean Technology Database 

ROV Component Manufacturers 



Supporting Organizations 



 

Nova Scotia’s Position in ROV/AUV Value Chain  

• Aluminum / 
Steel metal 

  
• Composite 

material 
 

• Syntactic 
foam 

ROV/AUV Unit 
Moog Components Group 
Hawboldt 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 
 
 
 
 
 
 
 
 
 
 

 

Surface Vessel 
General Dynamics Canada;  

Hawboldt Industries 

 
 

ROV/AUV 
manufacturers 

Auxiliary product 
manufacturers 

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

ROV Brokers 

Post-
production 
support 
services 
OEA 
Technologies; 
Romor Atlantic; 
Kongsberg 
Maritime 
Canada 
 

 

ROV 
Operators 
Divetech; 
Dominion 
Diving; 
Oceaneering 
Canada; Guptill 
Consulting 
Services 

 
 

Military 

Scientific 
research 

Aquaculture 

Oil/Gas 
Exploration 

Raw Materials Components Production Distribution Sales 

  

No NS ROV 
manufacturing 

  



Ocean Technology SWOT Analysis 



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 
• Identify and prioritize export opportunities in most 

promising international markets 
 

 



Oil & Gas 
Scientific 

Research 
Military 

U.S. 
 

U.K. 
 

Norway 
 

Brazil 

China 

Ocean Technology Market 
Opportunities in Canada, 2012-2015* 

strong weak * Preliminary estimates 



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…) 

• Research institutions 

 



Layer 1: detailed company + product 
information 
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Layer 2: Product Information, by geography 

  

  



  

Layer 3: Company information, by product 
category & geography 



  

Layer 4: Geographic, Product Category, Supply 
Chain Position 
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Thank you  
for your attention! 

Duke University 
Center on Globalization, Governance & 

Competitiveness  
ggere@soc.duke.edu 


