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Global wind energy shipping and logistics research project 
Industry report – year 1 (February 1, 2013 – January 31, 2014) 

Dissemination of research findings and project progress 
 
 
 
 
 

As Denmark’s fastest growing and most dynamic learning institution, Aalborg University (AAU) is a 
recognized thought leader both within wind energy- as well as transport/logistics. Together with the 
Danish Maritime Foundation (Den Danske Maritime Fond, DDMF), AAU is co-funding a 4-year 
research effort (the project) pertaining to the end-to-end shipping and logistics aspects of the global 
wind energy market. The project runs from February, 2013 through January, 2017 and output from 
the project will include industry reports, seminars, conferences, as well as a PhD thesis document.  

The project research will first quantify the wind energy market focusing on analyzing wind turbine 
generator (WTG) technology as well as on-going research & development (R+D) efforts. 
Subsequently, the research will concentrate on mapping out both current and future wind energy supply 
chains from a supply chain design, supply chain strategy, and supply chain business model perspective. 
Based on the supply chain mapping efforts, end-to-end life cycle wind farm costs will then be analyzed 
both from a generic cost estimate point of view as well as a detailed cost component analysis with 
comparisons to actuals where possible. Finally, requirements for participation in the wind energy 
shipping and logistics market segment will be mapped and different types of players involved in the 
supply chain set-up identified along with their roles and responsibilities, both currently and in the 
future. 

The research project will make use of three case studies to understand the end-to-end global wind 
energy supply chains from a shipping and logistics perspective. A European, an Asian, and an 
Americas case study will be developed and the three case studies will be contrasted and correlated in 
order support the research objectives. From the case study comparison, it will be established what it 
takes to obtain leadership within the global wind energy shipping, logistics, and supply chain 
management (SCM) market. 
 

PhD research project introduction 
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1.0 Year 1 work streams 
During the first year  (February, 2013 ~ January, 2014), the research project progressed along a total of 
7 work streams. In the following, we will briefly provide an overview of the progress of each work 
stream. 
 
1.1 Definition of phases within wind farm life-cycle 
Based on several sources (BTM & Poulsen, 2012 and BVG Associates, 2011), we generated a point of 
view on the end-to-end wind farm life-cycle. Here, we operate with 4 main phases which can then 
again be organized into different sub-phases: 
• Development & Consent (“D&C”) 
• Installation & Commissioning (“I&C”) 
• Operations & Maintenance (“O&M”) 
• De-commissioning (“De-comm”) 
 
1.2 Research question 1 – wind energy technology R+D 
We commenced work on our first research question which has to do with the development of the wind 
energy technology from a research and development (“R+D”). Here, our particular focus is on the 
changes in weight, size, and dimensions of both the inbound parts and components as well as the 
outbound wind turbine (“WTG”) and balance of plant (“BoP”) modules. The weight, size, and 
dimensions are factors that have an important impact on the transport equipment (“TEQ”) and transport 
facilities throughout the entire supply chain. As WTG power output measured in mega-Watt (“MW”) 
increases, the weight/size/dimensions also increase – in some cases exponentially. 
 
1.3 European case studies 
We started our first case studies in Europe. We conducted several site visits and a range of interviews 
to obtain a high-level overview of the Anholt offshore wind farm D&C and I&C phases. This was 
achieved and we published a conference paper on this topic. In addition, we started preparations to 
work on the DanTysk project as well.  
 
1.4 Asian case studies 
With our visit to HK, China, and Singapore in September, 2013, we started the work on our Asian case 
studies. Here, we wish to focus on offshore wind farms due to their complexity coupled with the 
relatively small installation base in Asia so far. The Chinese offshore wind market has the biggest 
ambition with a goal of 30 giga-Watt (“GW”) to be installed by 2020. This is followed by South Korea 
where the goal is 7.5 GW by 2030. 
 
1.5 Conference paper about empirical data gathering efforts 
We published a conference paper about our empirical data gathering efforts this far and the paper was 
selected for presentation at the conference. Based on more than 250 interviews with in excess of 400 
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interviewees, the paper segments industry challenges faced with wind energy shipping and logistics 
into 4 different categories covering some 30 key areas. The 4 categories are as follows: 

i. Macro economy and policy 
ii. Supply chain economics 

iii. Supply chain facilities and transport equipment 
iv. Supply chain operations 

 
1.6 Conference paper about Anholt offshore wind farm  
We published a conference paper about our findings with the Anholt offshore wind farm in Denmark. 
Boasting 111 WTG’s each yielding 3.6 MW, this 400 MW wind farm was constructed in a fairly 
speedy manner and delivered on time. The waters of the wind farm were not too deep and the location 
not too far from shore. Therefore, this case study could be quite useful also for our cross-case efforts 
between the different regions of the world. 
 
1.7 Networking and stake-holder management 
To expose our research and generate a network to collaborate with across organizational and 
geographical boundaries, we entered into a number of loose network contexts with external and internal 
stake-holders: 
- At the request of our funding partner, The Danish Maritime Foundation (Den Danske Maritime 

Fond “DDMF”), we recruited a Reference Group of industry partners to ensure that the research 
project will remain practical and useful 

- We participated in academic conferences 
- We participated in industry conferences and networking events 
- We reached out to various networks such as www.offshoreenergy.dk, www.eeu.dk, 

www.windpower.org, and www.cwea.org.cn 
- Within Aalborg University, we networked with research groups within the wind power, shipping, 

logistics, and general academic communities at the campuses in both Aalborg, Esbjerg, and of 
course Copenhagen   

 
2.0 Key milestones 
During the project’s first year, a number of key milestones were reached. In the following, we will 
summarize a few of the key ones. 
 
2.1 Global wind energy shipping and logistics research project scoping and planning 
During the first months of the project start-up phase, we planned out the project phases, research 
questions, scope, and time lines. Included in this work was also the first year’s further training courses 
for PhD stipend, Thomas Poulsen. Given the 5 research questions, our cross-case study focus, and our 
stake-holder requirement to keep the research practical and relevant with continuous industry 
dissemination, a solid planning effort of the 4-year research project is of great importance.  
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2.2 Reference Group recruitment and kick-off meeting 
Given DDMF’s requirement to form a Reference Group, we recruited relevant organizations for this 
new forum and the inaugural kick-off meeting was conducted at Aalborg University, Copenhagen. The 
kick-off meeting took place on August 28, 2013, and during this meeting, some further scoping of the 
global wind energy shipping and logistics research project was performed by the Reference Group 
members. In addition, it was agreed that the Reference Group will convene every 6 months, that the 
Reference Group member organizations will host the subsequent meetings, and that the meetings will 
take place at the premises of the different member organizations in different cities. At each Reference 
Group meeting, a public “gå-hjem-møde” or “go-home-meeting” will be conducted at 16:00 PM for 90 
minutes dealing with relevant shipping and logistics topic(s).  
 
2.3 Paper presentation at the LogMS 2013 conference 
For the international conference on logistics and manufacturing systems 2013 (www.logms2013.org) in 
Singapore, we submitted a paper which highlighted the findings from our extensive empirical data 
gathering efforts and called for additional research within the areas deal with in the paper. Not much 
research has been done so far. 
 
2.4 Paper presentation at the EAWE wind PhD conference 
For the 9th EAWE PhD seminar (http://space.hgo.se/eawephdseminar/?q=node/1) on wind energy in 
Europe, we submitted a conference paper which looked at the D&C and I&C phases of the Anholt 
offshore wind farm. Our paper was selected for presentation at the Visby, Sweden based event and 
again, we made a call for additional research as not much has been done so far. 
 
2.5 Key conference network fora  
Besides the academic conferences mentioned above (LogMS and EAWE PhD conference), we 
participated in a number of other conferences as follows: 
a) ECOWindS. This important EU funded project led by www.offshoreenergy.dk deals with the I&C 

and O&M supply chains from “factory door”. According to our initial research, these two supply 
chains are also the ones that contain – by far – the biggest component of shipping and logistics 
costs overall. 

b) OWIB. We attended this annual conference conducted in Esbjerg together with representatives 
from the Danish Foreign Ministry from the Embassy in Beijing, China. Our objective was to forge 
alliances between Chinese and Danish constituencies in the wind energy supply chain and the 
particular focus was offshore wind in China. By doing this, we hope to get a very meaningful 
sampling base for our case study work in China. 

c) ReCoE. We participate in the Reduction of Cost of Energy (“ReCoE”) network initiated by the 
Southern Danish University (“SDU”) because a reduction of levelized cost of energy (“LCoE”) for 
wind energy is necessary in order for wind energy to avoid government subsidies and be 
competitive in its’ own right. The ReCoE looks at the supply chain in general within which our 
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shipping and logistics focus forms a very natural part. The ReCoE project has a 5-year scope, 
includes several PhD positions, and encompasses a global academic team. 

 
3.0 Highlights from achievements 
Last but not least, we will present a series of the highlights mentioned above in a bit more detail and 
with some of our graphics.  
 
3.1 Wind farm life-cycle – four phases 
As discussed above, the end-to-end cradle-to-grave life-cycle of a wind farm consists of 4 distinctively 
different phases, illustrated in figure 1 below.  
 
Figure 1: The four phases of an end-to-end wind farm life cycle 

 
Source: Aalborg University global wind energy shipping and logistics research project analysis based on BTM part of Navigant & Poulsen, 2012 and BVG Associates, 2011. See also Poulsen et.al. (2013). 

 
As can be derived from the above illustration, the D&C and I&C phases are the so-called capital 
expenditure (“CapEx”) phases during which the key investment is made by the wind farm project 
owner/developer. The investment is then paid back during the 20-25 years of operations (phase of 
operational expenses, “OpEx”) after which the project is de-commissioned. From an end-to-end or 
cradle-to grave perspective, the life-cycle of a wind farm is therefore some 30-35+ years and as such, 
these wind power plants are most complex in nature and can often be classified as “mega projects”.  
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3.2 Industry challenges – four categories and thirty main challenge areas 
During our empirical data gathering efforts, we have heard of many different industry challenges 
pertaining to shipping and logistics. In the following, we have grouped them into four different 
categories and outlined what the total of 30 different challenges mean and to which supply chain 
constituencies. Table 1 below outlines the challenges in the category of macro economy and policy. 
 
Table 1: Industry challenges – macro economy and policy category 

		
Source: Aalborg University global wind energy shipping and logistics research project analysis. See also Poulsen et.al. (2013) 

 
Table 1 above outlines a number of the macro economic and policy related issues that the global wind 
energy shipping and logistics industry is faced with. The comments made were largely similar around 
the world and as such, these more structural topics play a very vital role in the wind energy shipping 
and logistics landscape now and going forward. In general, it is clear that the wind industry depends 
upon government subsidies and will continue to do so for a while still. However, massive efforts are 
being put into reducing LCoE and thereby make wind energy a profitable business in its’ own right. 
Challenges with government-backed feed-in tariffs (“FIT”) and other types of subsidies continue to 
generate issues for wind farm projects in both Europe and China. 
 
In table 2 below, we display the input received which can be characterized as belonging to the category 
of supply chain economics. What this reveals is that the economics are critical in the overall supply 
chain structure and that some of the traditional players are a bit conservative due to the lack of market 
transparency. This in turn has meant that some none-traditional constituencies have entered the 
shipping and logistics market place. 

Seq. What
Challenge to which supply chain 
constituencies? Comments

1 2050 forecasting models Utilities, operators, shipping and logistics 
companies

Present models only up to 2030-2040

2 Regional policy updates Utilities, operators  Only European Union (EU) and People's Republic of 
China (PRC) have goals by law

3 Country forecasts Utilities, operators, shipping and logistics 
companies

Each country has own approach

4 Shipping/logistics contribution to Cost of 
Energy (CoE) reduction targets

Utilities, operators, OEMs, ports, shipping and 
logistics companies

Total CoE reduction targets and total shipping costs 
unclear

5 Development plans of sovereign wealth 
(SWFs) funds, utilities, and operators

Utilities, operators, OEMs, ports, shipping and 
logistics companies

SWFs from Norway/UAE/China and utilities from 
EU/China lead, operators depend on policies 

6 OEM forecasts Ports, shipping and logistics companies OEMs compete by market and R+D is critical
7 Government dependencies and subsidies 

makes shipping/logistics less desirable
Ports, shipping and logistics companies Perception making "usual shipping and logistics 

company suspects" reluctant to invest
8 Wind energy sector is immature Ports, shipping and logistics companies Supporting shipping and logistics business equally 

immature

Macro economy and policy
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Table 2: Industry challenges – supply chain economics category 

  
Source: Aalborg University global wind energy shipping and logistics research project analysis. See also Poulsen et.al. (2013) 

 
Table 3 below outlines a number of issues grouped within the category of supply chain facilities and 
TEQ. It is critical that the transport industry in general gets in front of the R+D curve in terms of the 
planning of the movement of the ever-increasingly bigger, heavier, and more dimensional WTG and 
BOP parts, components, and modules. The only way to do this is to increase the collaboration between 
the different supply chain constituencies such as utilities, developers, the original equipment 
manufacturers (“OEM”) of WTG and BOP equipment, the engineering/procurement/construction 
(“EPC”) companies, and the shipping/logistics community. If trustful relations can be forged, critical 
elements from the R+D process may be shared earlier in the engineering phase (engineering for 
transportation “EFT”) thus giving the shipping and logistics industry a chance to construct the 
necessary supply chain facilities and TEQ well in advance of the time of use. For example, gestation 
time to design, order, and build a specialized vessel for wind energy transport or installation could be 
as long as 2-5 years. Similarly, in order to reclaim land and develop a port area, the time needed could 
be even longer as citizens, municipalities, and other parties often need to be conferred with. If supply 
chain facilities and TEQ designs are made without visibility to the technological developments of the 
WTG and BOP R+D efforts, the risk is that for example vessels, cranes, and ports are designed with 
inferior capabilities and that the underlying business cases for investment therefore do not come to 
fruition. This in turn means shorter depreciation and amortization cycles which leads to increased 
LCoE and that is the exact opposite of what the industry is striving for.  
 
Collaboration is therefore essential.  

Seq. What
Challenge to which supply chain 
constituencies? Comments

9 Public Private Partnership analysis Regions, countries, ports, shipping and logistics 
companies

Roads, ports, and rail in Europe; state-owned 
companies in China

10 Risk management in investment models Ports, shipping and logistics companies Changes in transport equipment (TEQ) requirements, 
asset retirement options, HSEQ

11 Pay-back modeling using accurate 
forecasts

Ports, shipping and logistics companies Critical for investment decisions

12 Supply chain component/mode of 
transport cost split

Utilities, operators, OEMs, ports, shipping and 
logistics companies

Ability to break-down supply chain to understand 
costs and analyze costs by transport mode

13 Assignment of responsibilities within the 
supply chain

Utilities, operators, OEMs, ports, shipping and 
logistics companies

Who is responsible under what terms and how to 
obtain proper insurance

14 Desire to focus on core business Utilities, operators, OEMs  Non-shipping players divestiture of shipping/logistics 
assets when market matures

15 Longer term contracts Ports, shipping and logistics companies As TEQ is acquired and trust emerges between players, 
contracts can be optimized

16 Actual wind turbine parts, components, 
and module freight movement analysis

Utilities, operators, OEMs, ports, shipping and 
logistics companies

Basis HTS numbers and using historic development for 
global research

Supply chain economics
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Table 3: Industry challenges – supply chain facilities and transport equipment 

  
Source: Aalborg University global wind energy shipping and logistics research project analysis. See also Poulsen et.al. (2013) 

 
Last but not least, table 4 below shows the challenges grouped in the category of supply chain 
operations. Although more tactical in nature, these can still not be disregarded. 
 
Table 4: Industry challenges – supply chain operations 

 
Source: Aalborg University global wind energy shipping and logistics research project analysis. See also Poulsen et.al. (2013) 

Seq. What
Challenge to which supply chain 
constituencies? Comments

17 Location mapping of key manufacturing 
sites

Utilities, operators, OEMs, ports, shipping and 
logistics companies

Larger modules should be manufactured/assembled 
near coastal areas/ports

18 Port master plans by region/country Utilities, operators, OEMs, ports, shipping and 
logistics companies

To eliminate waste, master plans should be developed 
for key install markets

19 Inter-regional and intra-regional flow 
forecasting

OEMs, ports, shipping and logistics companies Historic, present, and future flow mapping between and 
within regions

20 WTG MW output size/weight conversion 
model

OEMs, ports, shipping and logistics companies Historic, present, and future mapping of relation 
between WTG MW output and TEQ

21 TEQ design overview for land, ports, and 
ocean

Utilities, operators, OEMs, ports, shipping and 
logistics companies

What TEQ is used in which wind shipping and 
logistics supply chains - past/present/future

22 TEQ and asset retirement options review Utilities, OEMs, ports, shipping and logistics 
companies

Different assets and TEQ can be deployed in other 
parts of the world or other industries

23 Port construction guidelines Regions, countries, ports, shipping and logistics 
companies

Procedures for export/import, manufacturing, 
installation, and other WTG related ports

Supply chain facilities and transport equipment

Seq. What
Challenge to which supply chain 
constituencies? Comments

24 Value chain roles and responsibilities Utilities, operators, OEMs, ports, shipping and 
logistics companies

Who are involved and what is their role

25 Detailed process mapping all parts of wind 
farm construction process

Utilities, operators, OEMs, ports, shipping and 
logistics companies

Buying term conversions inbound from DAP to 
FOB/FCA/EXW, case studies, modeling

26 Multi-modal hand-off studies Utilities, operators, OEMs, ports, shipping and 
logistics companies

Procedures,  insurance, roles and responsibilities

27 Operations for different parts of the wind 
supply chain

Utilities, operators, OEMs, ports, shipping and 
logistics companies

Detailed studies of actual operational procedures for 
entire wind farm construction

28 Knowledge gathering and storage Utilities, operators, OEMs, ports, shipping and 
logistics companies

Assembly of global best practices for knowledge 
sharing and transfer

29 Supply chain health, safety, environment, 
quality (HSEQ) mapping

Utilities, operators, OEMs, ports, shipping and 
logistics companies

HSEQ maping for people, environment, and products 
involved in shipping and logistics

30 Human resource management (HRM) in 
the wind supply chain

Utilities, operators, OEMs, ports, shipping and 
logistics companies

Strategic overview of HRM needs now and in future

Supply chain operations
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The supply chain operations challenges show that the wind energy shipping and logistics industry is not 
yet very mature and lacks basic research from academia as well as agreed standards, procedures, and 
policies.  
 
3.3 Empirical data gathering efforts – update on status so far 
When the LogMS paper was issued in September, 2013, a total of 80+ individual trips had yielded 
some 250+ encounters which took place at both conferences, site visits, and as individual meetings. 
This activity created a large mass of empirical data which was further supported by various academic 
as well as industrial information provided during the meetings and/or referred to and subsequently 
reviewed. Table 5 below provides a high level overview of the encounters in terms of when they took 
place, how they were done, and the geographical split.  
 

Table 5: Overview of empirical data gathering efforts – the encounters 

	
Source: Aalborg University global wind energy shipping and logistics research project analysis. See also Poulsen et.al. (2013) 

 
Table 6 below outlines the composition of the 400 interviewees from the various encounters. A broad 
organizational engagement was sought along with a representation from a wide variety of supply chain 
constituencies. By the time of the LogMS paper issuance, the need for further scrutiny in some 
geographies and with certain supply chain constituencies was more apparent. However, the 
organizational depth was a fairly good mix between top management, middle management, and more 
operational/execution focused team members. As research efforts continue - including the build-up of 
our case studies - we will continue to count and monitor our empirical data gathering efforts to ensure 
that we have a consolidated overview of our efforts available for statistical purposes at all times. We 
will continue to tailor-make our different encounters and interviews to the research in an iterative 
manner that can effectively address our different research questions, case studies, and coming 
publications. In this way, we aim to keep our research current, up-to-date, and highly relevant for both 
industry and academia. 

295
82

2010 2011 2012 2013
4 123 48 120

1,4% 41,7% 16,3% 40,7%

Site visits Conferences
32 13 250

10,8% 4,4% 84,7%

Europe Asia Americas
217 44 34

73,6% 14,9% 11,5%

Number of encounters

Split of encounters by type

Regional split

Interview 
meetings

Encounters
Total number of encounters
Total number of trips
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Table 6: Overview of empirical data gathering efforts – the interviewees 

 
Source: Aalborg University global wind energy shipping and logistics research project analysis. See also Poulsen et.al. (2013) 

 
 
 
Aalborg University Copenhagen 
March 17, 2014 
 
Contact: 
Thomas Poulsen 
Email: tp@m-tech.aau.dk 
www.windscm.com  
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400
CxO VP Professor Manager Analyst Student

69 110 23 145 31 22
17,3% 27,5% 5,8% 36,3% 7,8% 5,5%

Utilities Operators EPC OEM's Suppliers
18 0 1 36 13

4,5% 0,0% 0,3% 9,0% 3,3%

Politicians Education
Shipping 
companies

Freight 
forwarders Ports

25 45 98 71 23
6,3% 11,3% 24,5% 17,8% 5,8%

Warehouse
/storage

Rail 
operators Truckers

Crane 
providers

Market 
research Others

3 2 3 0 25 37
0,8% 0,5% 0,8% 0,0% 6,3% 9,3%

Positions of 
interviewees

Interviewee by 
supply chain 
constituency 
type

Total number of interviewees
Interviewees


