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EXECUTIVE 
SUMMARY

In order to tackle climate change, the Netherlands has 
ambitious targets to reduce its emissions by 2030 and to 
increase its renewables energy share. Offshore wind plays a 
crucial role to fulfil these targets, and thus the Dutch 
government developed a roadmap aiming to significantly 
increase the offshore wind power capacity. 

Meanwhile, players from different industries and countries 
exist in the market, bringing more competition. The market 
also faces an uncertainty in the revenue and the absence of 
government’s subsidy.

To keep up with a significant increase in offshore wind 
demand while maintaining competitiveness and securing 
revenue, offshore wind players need to continuously improve 
their commercial activities and operations. Digitalization is 
key. 

Offshore wind operators can foster new capabilities in data 
analytics, forecasting, simulation and automation to optimize 
their energy portfolios. This should also enable more efficient 
execution of development strategies, maintenance and back-
office activities, and operations.
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Within the framework of the National Climate Agreement, The 
Netherlands has ambitious targets to reduce its emissions by 
2030 and to increase its renewables energy share. Offshore 
wind plays a crucial role to fulfil these targets, and thus the 
Dutch government developed a roadmap indicating where 
and when the upcoming wind projects will take place. 

The market is attracting players from different industries and 
countries, which brings more competition. Uncertainty in 
revenues and government subsidies also require the players 
to continuously improve themselves.



DUTCH CLIMATE REGIME

In order to tackle the global environmental 
problem of climate change, the European Union 
has set very ambitious goals for cutting emissions 
and developing renewable energy. The goal is to 
reduce 40% in greenhouse gas (GHG) emissions 
compared to the 1990 levels and achieve at least a 
35% share of renewable energy by 2030.

The Dutch government translated this into National 
Climate Goals1, which stipulate that the 
Netherlands must achieve a reduction of 49% of 
GHG emissions by 2030 compared to the 1990 
levels. The Netherlands has strategically decided 
to focus its climate goals on a single target 
(emissions reductions) and use it as the main 
decision criterion for climate policy development. 
Even though the share of renewable energy is not 
the primary target, it is part of the solution that will 
help the country to shape its transition and 
accomplish its ambitious climate goals.

THE ROLE OF RENEWABLE ENERGY IN 
THE DUTCH TRANSITION

In June 2019, the Dutch government released the 
National Climate Agreement. This comprises of
measures for different sectors, which will drive the 
necessary emissions reduction. The agreement has 
been developed by more than 100 Dutch parties 
which have participated in roundtables (the 
‘klimaattafels’) for the following sectors: 
electricity, industry, built environment, mobility, 
agriculture & land use and society. 

As part of the general emissions reduction target, 
electricity has the most significant emission 
reduction target, which corresponds to 20.2 M 
tons of CO2.2 In 2019, renewables’ share in Dutch 
electricity production was 18%.3 The Netherlands 
aims to have at least 27% of renewable energy by 
2030.4 Furthermore, there will be an increasing 
demand for carbon-free electricity, due to the 
electrification of the other sectors (built 
environment, mobility, agriculture, and industry). 
In other words, the transition process must be 
expedited so the electricity sector can cover this 
additional demand for renewable electricity. 

Accordingly, 70% of the electricity production 
will need to consist of renewable electricity by 
2030. These figures translate into a target of 84 
TWh of renewable electricity production, from 
which offshore wind is expected to contribute at 
least 58% (49TWh) of this capacity by 20302. 

With this vast potential to produce green, 
renewable electricity, the offshore wind industry 
plays a crucial part in supporting the energy 
transition.

OFFSHORE WIND ENERGY TARGETS

Offshore wind is a crucial element for meeting 
both the energy transition and emissions reduction 
goals in the Netherlands. The favorable wind 
climate, the existence of relevant ports and supply 
chain in the Dutch territory, and the relatively 
shallow waters make the North Sea an appropriate 
location to install wind turbines. Moreover, 
growing a domestic market provides the 
opportunity to the Dutch offshore wind industry 
to strengthen its international position through 
experience and expertise development.

In 2019, the total installed offshore wind capacity 
in the Netherlands was about 1 GW. With this 
number, the Netherlands is the 5th largest offshore 
wind market, following the UK, Germany, Denmark 
and Belgium. By 2023, the Dutch offshore wind 
capacity is expected to raise to 4.5 GW. 

The continued efforts to expand offshore wind 
should raise the capacity to approximately 11 GW 
by the end of 2030, which corresponds to 40% of 
the current electricity consumption in the 
Netherlands.

In order to provide clarity to all stakeholders and 
the offshore wind market players, the Dutch 
government developed the ‘Offshore Wind Energy 
Roadmap’. 

OFFSHORE WIND AS A KEY TO 
CLIMATE GOALS
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OFFSHORE WIND ENERGY ROADMAP

The Roadmap was developed in consultation with 
stakeholders and establishes when and where 
new offshore wind projects will be installed 
(Figure 1) in the short term (by 2023) and in the
mid-term (by 2030). 

For the short-term (by 2023), the roadmap sets 
out the schedule for connecting the additional 
3.5 GW capacity on top of the current 1 GW, as 
well as when each wind zone will become 
operational. These wind zones correspond to 
Borssele, Hollandse Kust (south) and Hollandse
Kust (north). For the mid-term (by 2030), the 
roadmap outlines the designated areas for 
construction of the offshore wind farms and the 
respective tendering schedules. This enables
market players such as energy companies to bid 
on each offshore wind project individually, or in 
consortia like Blauwwind which includes a marine 
contractor and private equity. The schedule 
contains four projects to be tendered between 
2020 and 2025, accounting for 6.1 GW. This will 
bring the total installed capacity in 2030 to 10.6 
GW, which is more than ten times the amount the 
Netherlands currently has installed (Figure 2).5,6

TenneT was appointed as the offshore grid 
operator that will connect the offshore wind 
farms to the onshore high-voltage grid.7

Figure 3 is a schematic representation of the 
Roadmap. In the early years of offshore wind 
expansion, the Dutch government has used a 
subsidy program to boost capacity expansion. 
However, Hollandse Kust (Zuid) will be the first 
subsidy-free operational wind farm in the world.10

OFFSHORE WIND ENERGY 
ROADMAP

Figure 1: Location of planned and current offshore 
wind farms 8

YEAR
2020 2021 2022 2023

Hollandse Kust (north) – 700 MW 

Hollandse Kust (south) I-IV – 1440 MW

Borssele I-V – 1400 MW

Hollandse Kust (west) - 1.400 MW

Ijmuiden Ver  - 4000MW

Wadden Noord – 700 MW

Vattenfall and Subsea 7 
sign for installation cables 

and founcation (23-04) 

Vattenfall  and TenneT sign 
for offshore grid 

connection (23-04)

Start tender phase

Start tender phase

Start tender phase

Start tender 
phase

Vattenfall and Swire Blue Ocean sign 
for transport and installation turbines 
windpark Hollandse Kust Zuid (14-01)

First 
electricity 

(28-04) 

First turbine 
operational 

(14-04) 

Start Building 
(12-01)

Figure 3: Dutch Offshore Wind Roadmap including the projects from the early stages of development to the
pre-constrution phase.

Operational between  
2021-2022

Operational around 2023

0

0,5

1

1,5

2

2,5

0

2

4

6

8

10

12

2
0

10

2
0

11

2
0

12

2
0

13

2
0

14

2
0

15

2
0

16

2
0

17

2
0

18

2
0

19

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0

2
7

2
0

2
8

2
0

2
9

2
0

3
0

A
d

d
it

io
n

a
l c

a
p

a
c

it
y

 (
M

W
)

T
o

ta
l 
C

a
p

a
c

it
y

 (
M

W
)

Commissioning year

Offshore wind capacity (planned)

Total Capacity Additional capacity

Figure 2: Additional and cumulated offshore 
wind capacity by 20308, 9
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UNDER 
DEVELOPMENT

Hollandse kust (south) I&II (2022)
Vattenfall (100%)

Hollandse kust (south) III&IV (2022)
Vattenfall (100%)

OFFSHORE WIND 
PROJECTS OUTLOOK IN 
THE NETHERLANDS

Figure 4: Shareholder ownership per offshore wind farm project in the Netherlands4,
4

OPERATIONAL

Egmond aan zee (2007)
Shell (50%) /Vattenfall (50%)

Prinses Amalia (2008)
Eneco (100%)

Luchterduinen (2015)
Eneco (50%) /Mitshubishi (50%)

Gemini (2017)
Northland Power (60%)/Siemens 
(20%)/ALFIH (10%)/HVCG (10%)

PRE-
CONSTRUCTION

Borssele I &II (2020)
Orsted (100%)
Borssele III & IV (2020)
Shell(20%)/Mitsubishi(15%)/ Eneco(10%)/
VanOord(10%) /Partners(45%)
Borssele V (2020)
Green Giraffe (33%) / Investi Offshore
(33%)/Van Oord (33%)

EARLY STAGES

Hollandse kust (north) (2023)
Crosswind 100% (Eneco/Shell)

IJmuiden Ver I & II (2027-2028)
TBD

IJmuiden Ver III & IV (2029-2030)
TBD

Hollandse Kust VII (west) (2025)
TBD

Hollandse kust VI (west) (2024)
TBD

Tenn noorden van de 
Waddeneilanden (2026) 
TBD

~ 50MW Energy companies Non-Energy companies No owner yet



OFFSHORE WIND: CURRENT
INDUSTRY LANDSCAPE

TRANSITION TO SUBSIDY-FREE

As the industry has become more mature and cost 
efficient, countries in Europe are reducing the role 
of subsidies in offshore Wwnd. UK utilizes a CfD
(contracts for different) model, whose purpose is to 
protect project developers from volatile wholesale 
prices: the government pays developers a pre-
agreed price (strike price) for 15 years. Since the 
CfD scheme is able to provide a flexibility in 
supporting operators while reducing subsidies, it is 
expected to be adopted by a few countries in 
Europe.

Meanwhile, the Dutch approach involves simply 
removing subsidies or reducing the amount. Since 
the first subsidy-free tender of Hollandse Kust
(Zuid) I-II in 2018, subsidies that offshore wind 
industry used to receive are no longer guaranteed. 

This change in policy was led by the competitive 
nature of the Dutch tendering system, which 
pushes players to be effective overall. In addition to 
let the companies compete for state-allocated 
projects, the government also regulates all 
conditions for building the wind farms and takes on 
almost all the risks associated with pre-
development work. It is this principle that has 
proved to be so successful in driving down overall 
costs. 

As a result of this transition to subsidy-free, the 
industry will from now on needs to continuously 
improve itself without government’s support. 

UNCERTAINTY IN REVENUE SECURITIES

According to a research carried out by a research 
agency on behalf of Ministry of Economic Affairs 
and Climate (EZK), the greatest risk to the offshore 
wind business case is a suppressed electricity 
price: meanwhile baseload wholesale electricity 
prices are projected to rise by around 32% - 48%a

from 2020 to 2050, the revenue that offshore wind 
realizes from the wholesale market (capture rate) 
will fall from 90% in 2020 to 60% - 75%b in 205012.

The same research suggests that this is caused by 
the slower growth in the demand in electrification 
of heat and transport, compared to a rapid growth 
in the wind capacity.

HIGHLY COMPETITIVE ENVIRONMENT

Another aspect in offshore wind industry are the 
strong new entrants with offshore wind O&M
capabilities, of which Shell is an example. The 
traditional fossil fuel company recognizes the 
urgency to move towards renewable energies and 
has been investing in multiple renewable energy 
projects, including joining the Blauwwind
consortium and the realization of offshore wind 
farm Borssele III & IV. Another example is Equinor, 
known primarily as a Norwegian petroleum 
company, which applied for the tender in 
Hollandse Kust (zuid) I and II. Furthermore, Ørsted, 
a big player in the Danish energy industry, has won 
the tender for Borssele I-II. The Swedish utility 
Vattenfall is a leading player in offshore wind and 
entered the Dutch offshore wind development 
through its acquisition of Nuon in 2009.

These aspects have contributed to the competitive 
nature of the offshore wind industry, which 
requires the players to stay competitive against 
others.

CONCLUSION

The government has an ambitious target to grow 
offshore wind capacity, and has several projects 
planned to be realized. Meanwhile, the industry 
faces challenges to stay or become competitive 
and secure revenue without subsidies, in order to 
win a tender, and deliver a successful installation 
and operation & management (O&M). There is a 
need for innovation and improvement for the 
industry to tackle these challenges.

5,4

2,3

1,1

Borssele I-
II (2016)

Hollandse 
Kust (Zuid) 
III-IV (2019)

Gemini and 
Luchterduinen 

(2009)

Hollandse 
Kust (Zuid) 
I-II (2018)

Borssele III-
IV (2016)

0.0 0.0

Total maximum subsidy per windfarm

(€Billion)

Figure 5 – Maximum subsidy granted per windfarm11

5a. Based on different scenarios of demands, and sensitivities of carbon prices and CAPEX sensitivities.
b. Based on different sensitivities of high wind, batteries, interconnection and demand side flexibility.



OFFSHORE WIND: CURRENT
INDUSTRY LANDSCAPE

COST REDUCTION - EXPENDITURE 
DEVELOPMENT

Historically, as capacity has tended to increase –
capital expenditures (CAPEX) have experienced a 
downward trend within the total cost-profile of 
offshore wind parks. This is largely due to gains 
achieved through economies of scale, as well as 
efficiencies in acquisition of capital-intensive 
hardware. From the perspective of operational 
expenditures (OPEX), costs are largely associated 
with maintenance (38%), port activities (31%), 
operation (15%), other costs (12%) and licensing 
fees (4%) (Lagerveld et al. (2014)). Higher capacity 
turbines along with increased cumulative 
operational lifespan of wind parks have resulted in 
a narrowing ratio of CAPEX:OPEX from 
approximately 70:30 to 50:50.

As advancement slows in CAPEX reductions, the 
trend in cost reductions towards maximizing 
margin per megawatt-hour will lean more towards 
OPEX where significant gains may be achieved 
through commercial optimization. Digital is 
becoming increasingly relevant by enabling access 
to real-time operational data and developing 
advanced analytics capabilities in support of 
decision-making. Key technologies include 
predictive maintenance, big data analytics, cloud 
and artificial intelligence (AI).

Commercial optimization is limited by the 
intermittent nature of renewables in general. 
Further optimization, in order to offset these 
effects and avoid curtailment, must as a next step 
be tackled by deployment of large-scale storage 
solutions. Potential examples include large scale 
green-hydrogen projects such as NorthH2, or 
battery farms.

OPERATIONAL EXCELLENCE  IN 
OPERATIONS & MAINTENANCE

Improving the supply chain is key to a cost-efficient 
O&M. In offshore wind, supply chain management 
tends to be complex for several reasons:

• The large-scale deployment of offshore wind 
power capacity has raised concerns about the 
availability of materials.

• It involves large numbers of parts and some of 
them are getting bigger because of a growing 
size of the turbine, which require a high level of 
accuracy in logistics with spacious storage.

• The remoteness of offshore sites, which are hard 
to access to, gives a challenge to mobilize people 
and materials. 

Following are a few solutions to enhance 
operational excellence for offshore wind industry 
based on Accenture’s experience in supply chain:

• Control tower: it provides a visibility into 
planning and execution, better clarity of the 
location of jobs, materials and people and the 
flexibility to adjust as needed.

• Data mining analysis on purchase orders and 
work management system: this analysis explores 
hidden possibilities of optimizing supply chain. 
For one of our aerospace clients, this activity 
clarified what components and materials they 
may have been holding too much of, and where 
there are risks, uncertainties, issues and delays in 
the supply chain. 

• Web-enabled portal that enables open 
communications with suppliers: it visualizes the 
various stages of a component or spare part 
journey, which provides transparency on supply 
chain delays and dependencies so that tasks can 
be reprioritized.

• Inventory management tool: it calculates 
optimum inventory levels across the network of 
spare part distribution centers.

• Simplification and standardization of the supply 
chain management: For one of our clients, 
inventory segmentation and implementing low-
cost channels such as procurement cards or 
supplier catalogues reduced the ‘noise’ in the 
supply chain, delivering toward a business case of 
$150m to $200m.
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LEVERAGING 
DIGITAL ASSETS 
FOR COMMERCIAL 
OPTIMIZATION
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In the current market conditions and in the absence of 
subsidies, the industry needs to maintain competitiveness 
and secure revenue.

In this chapter, we show how digitization can help optimizing 
commercial activities and operations. First, target areas are 
explained, followed by the main challenges in executing 
digitization. Finally, the actions for renewable operators 
striving for  digital commercial optimization are described.



BOOSTING OFFSHORE WIND 
COMMERCIALS IN 3 AREAS

In order to maintain competitiveness and secure 
revenue, offshore wind operators need to improve 
commercial activities and operations. Digitization 
enables optimization of commercial activities and 
operations of windfarms in 3 areas;

Energy Portfolio Planning and Management: 
this includes facilitation of the optimization of 
generation production and portfolio 
management, such as:

Generation Production Planning
• Forecasting and scheduling long-, medium-

and short-term production for renewables, 
including activities related to hydrology 
forecasting, and weather prediction.

• Coordinating with the generation unit and 
system operator to overhaul plant plans.

Market Analysis and Price Forecasting
• Performing market analysis (analyze and 

monitor fundamentals of commodity 
markets and execute market modeling and 
simulation).

• Producing long-, medium- and short-term 
price forecasting, with the aim to support 
the optimization of sales and production 
portfolio and support risk management 
activities.

Portfolio Management
• Elaborating the budget and energy margin 

forecasts.
• Identifying business opportunities to 

improve portfolio growth.
• Managing the portfolio with the aim to 

hedge, adjust and optimize the margin.
• Monitoring KPIs, target and performance.

Commercial Activities and Operations: this 
includes carrying out the strategy and 
activities for the execution of the generation 
program and optimization of the portfolio, 
such as;

Commercial Strategy
• Defining long-term commercial strategy in 

the energy markets, liaising with market 
analysis and price forecasting.

• Defining the quarterly, monthly, weekly, 

daily and hourly pricing strategy in the 
wholesale and spot markets to maximize 
margins.

• Monitoring the position in the market and 
elaborating daily forecasts and ex-post 
analysis.

Commercial Activities
• Managing electricity selling (and buying) 

processes in wholesale and spot markets.
• Ensuring revenues and margins within risk 

range limits defined by company guidelines.

Commercial Operations
• Ensuring the execution of generation 

programs and real-time market 
participation.

• Monitoring real-time production.
• Managing imbalances. 
• Managing communications with the plants 

and with the transmission system operator, 
which involve curtailment and ancillary 
services.

Back-office Activities: this area is responsible 
for carrying out the administrative 
management of the contracts, monthly/yearly 
closing, claims management, counterparty 
and credit risk management, such as;

Back-office and Compliance
• Administrative management of contracts 

for the purchase/sale of energy.
• Executing meeting, settlement and 

invoicing, and claim management.
• Performing monthly/yearly closing.
• Producing internal and compliance 

reporting.

Counterparty and Credit Risk Management
• Commercial management in the entrance 

and in withdrawal of counterparties.
• Managing, within assigned limits, the 

exposures to counterparties and the credit 
risk.



IMPROVING OFFSHORE WIND 
COMMERCIAL PERFORMANCE 
BY 5 BEST PRACTISES

Creating value from digitization in offshore wind 
commercial activities can be challenging. In order to 
meet the expected commercial gains, the following 
themes are addressed:

• Data management and data governance: 
Capabilities to capture data from markets, assets 
and suppliers.

• Cloud: Reducing on-site infrastructure costs and 
achieving computational flexibility.

• Analysis and planning: Improving and 
automating forecasting for weather, production, 
market prices and demand.

• Market execution: Adapting processes and 
applications to new market operations 
requirements.

• Hedging and risk management: Calculating 
portfolio positions considering production 
volatility and integrating PPA hedge positions.

• Back-office automation: Standardizing processes 
and maximize automation and efficiency.

In order excel in these digital themes, 5 best 
practices are set out to support commercial 
optimization. 

Energizing the business with data: One of the 

challenges is to have the ability to collect, 
access historical and near real-time data, and 
process it in a full and timely manner. 
Companies need to have a real-time system to 
collect production data from plants, compare 
it with a planned production program and 
generate alerts with visual indicators in case of 
unbalancing, including the related amounts.

Boosting a data-driven approach with big 
data analytics and data governance: The 
challenges of generating the full value from 
data include the availability of analytical 
capabilities and issues around data quality. The 
solution is to implement a unique big data 
platform on the cloud for reporting, 
dashboarding, data visualization, self-service 
business intelligence, and enabling 
forecasting, simulation and optimization 
capabilities

Forecasting, simulation and optimization 
models: For several years, companies have 
been investing in developing models to reduce 
deviations and avoid penalties. However, what 
is new is the need to provide real-time 
adjustments to the production programs to 
actively participate in the intraday, balancing 
and flexibility markets. The massive 
computational capacity provided by big data 
platforms—together with advanced analytics 
and AI algorithms—are key drivers in 
developing weather and production 
forecasting models to be closer to real-time 
operation.

Risk management and hedging: The market 
risk for renewable assets is a combination of 
weather-related volume risk and power price 
volatility. Companies need in-house 
capabilities. Examples are the calculation of 
current and future portfolio positions using 
forecasts of weather variables and measuring 
market risk exposure projecting wholesale 
price volatility to the future.

Automation for back-office and auto-trading 
execution: Rules-based activities repetitive 
tasks that are performed periodically, include 
routines and controls, and are prone to human 
error and require intensive manual effort. With 
the activities appropriate for automation, RPA, 
AI and blockchain are the key technologies 
that may allow renewables companies to 
tackle the challenges in their existing 
commercial optimization business processes.

Next, the key actions for commercial 
optimization will be discussed.



Digital technologies are vital to maximize 
commercial optimization processes. Technology is 
able to contribute to process optimization and 
ultimately to improve the margin per megawatt-
hour. The most impacting digital capabilities are 
highlighted in Table 2.

We have identified three main actions renewables 
leaders should consider on their path forward:

Implement data capabilities to become a 

fully data-driven organization: Renewables 
companies have embarked on the journey to 
become data-driven organizations by developing 
capabilities to aggregate data from multiple sources 
but are not yet seeing expected results. Adopt a 
scalable, flexible infrastructure to boost 
computational capacity, with data accessible in a 
timely manner, especially in the context of ever-
increasing volume and complexity of data from 
many sources. 

Develop forecasting and simulation 

capabilities based on multiple dimensions: 

Combining weather, production and market 
forecasting capabilities will put renewables 
companies in the position to optimize weather 
forecasting of multiple areas, run multi-horizon 
production forecasts from several data sources and 
forecast market prices. Adopting such capabilities is 
crucial to improve revenue and for “beating the 
margin” per megawatt-hour. Renewables leaders 
should grow these technologies to take advantage 
of the profit opportunity.

Automate business processes leveraging AI 

potential: Robotic automation allows tasks to be 
executed quicker, at any time and without error. The 
combination with AI expands the range of 
automation to more complex activities based on 
data interpretation and predictive analytics. 
Renewables companies should tap into these 
technologies to improve process effectiveness and 
efficiencies and reinforce margin increase.

KEY ACTIONS TO CONSIDER
ON DIGITAL COMMERCIAL 
OPTIMIZATION

TABLE 2. High-impact capabilities enabled by digital technologies.

Cloud AI
Big Data 
Analytics

IT/OT 
Convergence

RPA Blockchain Mobile Social

Generation 
Production 

Planning

Flexible 
computing 

capacity
Multiple data 
accessible in 

timely 
manner

Forecasting 
capability 

integrated with 
machine 
learning
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aggregate and 
make available 

high-quality 
data

Asset 
performance 
monitoring

Market Analysis 
and Price 

Forecasting

Single view 
of data in a 
distributed, 

scalable 
computing 

environment

Simulation 
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machine 
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Forecasting 
analysis
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visualization 
capabilities

Plants data 
acquisition
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Data collection 
and 
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Commercial 
Strategy
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Commercial 
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Exchange 
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dependency on 

physical 
location
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Operations
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transaction in a 
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on mobile
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