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ABSTRACT: Statistics Netherlands (CBS) annually publishes the contribution of renewables to the Dutch electricity
supply, by following a national protocol. The amount of electricity generated by photovoltaic (PV) technology is
calculated from the average installed capacity in a particular year multiplied by a specific yield value of 700 kWh per
kWp installed. It was generally recognized by market stakeholders that this value was too low. Therefore a study was
performed that should lead to an updated value that would be support by the market stakeholders. From several data
sources PV performance data was collected, for the years 2012 and 2013, and an expert meeting was organized to
come to a common advice to CBS. Consensus among the experts was reached on a specific yield of 875 kWh/kWp,
to be used from 2011 onwards. This constitutes a 25% increase with respect to the old value.
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1 INTRODUCTION

Statistics Netherlands (CBS) annually publishes the
amount of installed capacity of photovoltaic systems.
Most systems installed in the Netherlands do not benefit
from a feed-in tariff; therefore there is no centralized data
on actual production. To come to production data, CBS
collects information on the installed capacity by sending
out questionnaires to suppliers of PV systems. The
amount of PV generated electricity is calculated from the
installed capacity following a national protocol on
monitoring of renewable energy [1]. In this protocol
methods are described how to determine the amount of
renewable energy for each technology, e.g. wind,
biomass, solar thermal, solar PV, hydropower. This
methodology may become relevant for other countries
where a large proportion of the PV-systems is installed
where net metering is in force in stead of a feed in tariff
system.

Presently, the amount of PV generated electricity is
determined using a full-load-hours model, i.e., the
average capacity of a particular is multiplied with 700 h.
This value has been determined based on historical data
[2] and estimations on the specific annual yield of PV
systems. The protocol has being renewed in 2014, for all
renewable energy technologies. Regarding PV, several
stakeholders in the market have argued that the value of
700 h, or rather the specific yield 700 kWh per kWp
installed, was too low. In their opinion, recent technology
improvements have led to much higher values. In
addition, specific yields to be used in Dutch investment
subsidy schemes for systems larger than 15 kWp were
increased to 850 kWh/kWp. This prompted a research to
develop a new estimate for the specific yield that should
be used in the updated version of the protocol.

In the past decades the growth of the photovoltaic
(PV) systems market in the Netherlands has shown
various steps, as is illustrated in Fig. 1. The present
installed capacity is 722 MWp. Using the present specific
yield value, this would lead to an electricity production
by PV of 380.5 million kWh.
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Figure 1. Development of cumulative installed PV
capacity in the Netherlands (data source: CBS [3]).

2 METHODOLOGY

The collection of PV performance data was
performed using several data sources for the years 2012
and 2013. We used Internet sources solarlog, and
zonnestroomopbrengst.eu, as well as data from an
installer. For 2012 total analyzed capacity was 2.36 MWp
(~6.5% of total installed capacity in the Netherlands in
2012); for 2013 this was 11.6 MWp (~1.6% of total
installed capacity in the Netherlands in 2013). Data were
then presented at an expert workshop and discussed with
the aim to reach consensus on a new value for specific
yield that would be usable for the coming years.

Table 1: Overview of data collection (A=solarlog,
B=zonnestroomopbrengst.eu, C=SolarCare)

Data 2012
A 322 728 unknown day
B 222 = unknown month
(& 90 809 2% day

Total 2.4 MWp 11.6 MWp
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3 RESULTS
3.1 2012

The distribution of annual yields is shown in Fig. 2,
using a bin size of 50 kWh/kWp. The average yield is
determined to be 877+137 kWp. About 23% of the
systems has a specific yield between 900 and 950
kWh/kWp. Figures 3 and 4 show the tilt and orientation
of the systems. The tilt angle is not always optimal, i.e.,
the optimal angle in the Netherlands is between 35 and
40 degrees. Quite a number of systems are installed at an
angle of 20 degrees, which is due to a specific support
system design in which a compromise was found
between optimal tilt and minimal ballast. Most of the
systems are oriented well: due South at 180430 degrees.
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Figure 2. Yield distribution in 2012 in the Netherlands.
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Figure 3. Distribution of tilt angles.
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Figure 4. Distribution of orientations.

Analysis of separate data sources A, B, and C
revealed only minor difference in the average yield of
883, 866, and 880 kWh/kWp, respectively.

A geographical analysis revealed that even for a
country as small as the Netherlands, yield variations
could be as large as 16%, see Fig. 5.

Figure 5. Variation of yield in 2012 in the Netherlands.
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The yield data for 2013 showed an average of 878
kWh/kWp for the whole dataset, and 874 and 886
kWh/kWp for data source A and C, respectively. Figure 6
shows the distribution of yield of data source A, at a bin
size of 20 kWh/kWp.
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Figure 6. Yield distribution in 2013 in the Netherlands
(source A).

3.3 Irradiation

Data from the Royal Netherlands Meteorological
Institute show that the average irradiation did not change
much in 2012 and 2013. In 2012 the annual irradiation
was 1036.2 kWh/m?/year, while that of 2013 was 1044.9
kWh/m*/year. Therefore, considering the spread in the
annual yield data, it is concluded that the yields can be
considered to be equal.
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4 CONCLUSION

Based on the results presented above, and the
expert’s opinion shared in the workshop meeting, a
consensus was reached on a new specific annual yield
value of 875 kWh/kWp. Also, it was agreed that this
value should be used from 2011 onwards. Earlier studies
indeed showed that 2011 yields were similar to 2012 and
2013 yields as shown here [4,5].

CBS has recently stated in her annual report on
renewable energy in the Netherlands 2013, that the
advice will indeed be used in future annual reports [6].

The consequence is that apparently suddenly, the
amount of electricity generated by PV has increased by
25%. Thus, the annual amount in 2013 will be 475.6
million kWh, which accounts for 0.5% of the total
electricity supply. Note, that on sunny days in spring, PV
may account 5% to the national electricity supply.

5 DISCUSSION

As the geographical variation of yield is substantial
(Fig. 5), it may be questionable to use only one specific
yield value for the whole country. However, CBS will not
change their calculation methodology. An approach in
which geographical variation would be maintained is to
use one specific value for the performance ratio [7], from
which an annual yield per region or province can be
calculated. A well performing system shows a
performance ratio value of 0.85. Table II shows
calculated yields, using actual irradiation sums for 2011,
2012 and 2013, as well as for a nominal year, which is
based on a 30-year average. Comparison with the actual
yield values shows that using performance ratio indeed
may be an alternative method. However, the choice of the
specific value of the performance ratio must be validated.

Table Il: Calculated yield using performance ratio of
0.85, compared to actual yield

annual calculated
year irradiation yield yield
kWh/m® kWh/kWp  kWh/kWp
2011 1056.7 898.2 -
2012 1036.2 880.8 877
2013 1044.9 888.2 878

nominal 1024.8 871.1
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