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Production networks in the wind turbine industry,

which place for developing countries in East Asia?

Hoai-Son NGUYEN, ABIES doctoral school — AgroParisTech, hoaisonkt@gmail.com

Minh HA-DUONG, Centre International de Recherche sur I'Environnement et le Developpement, CNRS, France

Production networks arise from the cross-border dispersion of
component production/assembly within vertically integrated production
processes. In industries where a production network pattern is in place,
each country specializes in a particular stage of the production sequence.
Figure 1 and Box 1 below illustrate the relevance for our industry:
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A typical wind turbine will contain up to 8,000 different components.
This guide shows the main parts and their contribution in percentage
terms to the overall cost. Figures are based on a REpower MM92
turbine with 45.3 metre length blades and a 100 metre tower.

Generator 3.44%

Converts mechanical energy into electrical
energy. Both synchronous and asynchronous
generators are used.

Yaw system 1.25%

Mechanism that rotates the nacelle to face
the changing wind direction.

Tower 26.3%

Range in height from 40 metres up to more

than 100 m. Usually manufactured in sec-
tions from rolled steel; a lattice structure or
concrete are cheaper options.

Rotor blades 22.2%

Varying in length up to more than 60 me-
tres, blades are manufactured in specially
designed moulds from composite materi-
als, usually a combination of glass fibre
and epoxy resin. Options include polyester
instead of epoxy and the addition of carbon
fibre to add strength and stiffness.

Rotor hub 1.37%

Made from cast iron, the hub holds the
blades in position as they turn.

Rotor bearings 1.22%

Some of the many different bearings in a
turbine, these have to withstand the varying
forces and loads generated by the wind.

Main shaft 1.91%

Transfers the rotational force of the rotor to
the gearbox.

Pitch system 2.66%

Adjusts the angle of the blades to make best
nsa of tha pravailing wind

Power converter 5.01%

Converts direct current from the generator
into alternating current to be exported to the
grid network.
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Transformer 3.59%

Converts the electricity from the turbine to
higher voltage required by the grid.

Brake system 1.32%

Disc brakes bring the turbine to a halt when
required.

Nacelle housing 1.35%

Lightweight glass fibre box covers the tur-
bine's drive train.
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Main frame 2.80%

Made from steel, must be strong enough to
support the entire turbine drive train, but not

too heavy.

Cables 0.96%

Link individual turbines in a wind farm to an
electricity sub-station.

Screws 1.04%

Hold the main components in place, must be
designed for extreme loads.

Source: EWEA

Figure 1. How a wind turbine comes together. Source: Aubrey, C.
(2007) 'Supply chain: The race to meet demand’, Wind Directions.

Box 1 — How Gamesa produces wind turbines

The percentage of local
purchases reached 88% in
China, 61% in India and 29% in
Brazil in 2014.

High percentages of the parts
used by Gamesa are sourced
outside the firm, specifically
86% of its blades, 49% of its
gearboxes, 12% of its
generators and 24% of its
power electronics.

The Spain corporation Gamesa
is the top 10 wind turbine
manufacturers. In 2014, it
accounts for 4.7% of total
market 51, 026 MW.

The Corp.'s wind turbines were
made by a production network
of 8,862 suppliers in over the
world. In total, the company
made purchases valued at €2.2
billion, concentrated mainly in
Spain, China, India, the US,
Mexico and Brazil.

Source. Gamesa report 2014.

Theoretical framework

Determinants for location choices of a multinational enterprise
 Neo-classical trade theory: Helpman, E. (2011) Understanding global

trade. Harvard University Press

* Industrial organization theory : Yamashita, N. (2010) International
fragmentation of production: The impact of outsourcing on the
Japanese economy. Edward Elgar Publishing.

* Global value chain theory: Gereffi, G., Humphrey, J. and Sturgeon, T.
(2005) 'The governance of global value chains', Review of
international political economy, 12(1), pp. 78-104.
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The wind turbine production network is intra-regional
rather than inter-regional.

Europe is the largest trade cluster, followed by Asia
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Eigure 2. Exports of Wind turbines’ parts and components across regions in
2014. Unit: 10°USD. Source: Author compiled from UNComtrade data.

Low and lower middle income countries only account
for a minor share of the network.
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Figure 3. Exports of Wind turbines’ parts and components across countries
in 2014. Source: Author compiled from UNComtrade data

Next steps

 (Quantitative approach with econometric models will be employed to
examines the impacts of (i) countries’ profiles, (ii) industry features and
(iii) firms’ profiles on the participation of East Asia developing countries in
the network

* (Qualitative sector surveys will be used to explain how (iv) the type of
networks determines the network entrance ability of firms in East Asia
developing countries
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