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Foreword

The study presented in this report has been performed on behalf of the Swedish
Energy Agency within the Nordic cooperation Nordsyn, sponsored by the Nordic
Council of Ministers. Nordsyn is a cooperation of Nordic agencies responsible for
policy and market surveillance of ecodesign and energy labelling. The study was
performed by Kasper Mogensen at Big2Great ApS. Any opinions set out in the study
are those of Big2Great and do not necessarily reflect the opinions of the Nordsyn
members.

This study has been performed in parallel with the study “Nordcrawl3 - A web-based
tool to calculate energy savings of ecodesign and energy labelling policies in the
Nordic countries”, TemaNord 2021:523. The present study focuses on the impacts
from market surveillance activities to ensure compliance with the ecodesign and
energy labelling requirements so that the energy savings estimated with Norcrawl!3
in the parallel study are realized.

Lovisa Blomqvist, Swedish Energy Agency



Summary

This project estimates the savings from market surveillance of ecodesign and energy
labelling in the Nordic countries to be about 20 million euro during 2011-2019 (2
million euro per year on average). It is a very conservative estimation, and the actual
savings can be up to 147 million euro during 2011-2019. Nevertheless, the study
proves that market surveillance is cost-effective on a societal level. It also proves the
benefits and improvement potential of cooperation between countries. The benefit
calculated in this project is the energy costs saved by consumers due to market
surveillance authorities finding and correcting products using too much energy -
compared with the cost of the performed market surveillance. The project is an
update of the Nordsyn report "The Nordic Ecodesign Effect Project", TemaNord
2015:563, with some adjustments.



1Intro

The purpose of this project is to make an estimate of the effect of market
surveillance activities. The project is an update of the Nordsyn report "The Nordic
Ecodesign Effect Project"1 from 2015, TemaNord 2015:563. This project makes one
estimate of the benefit from market surveillance. More specifically, it focuses on the
energy saved for the consumers due to market surveillance authorities testing and
finding products that are non-compliant with the ecodesign and energy labelling
regulation. One of the differences between this project and the old project is that
this project only focuses on products tested in a laboratory and not document
control. The old project had data from 2011 to 2013, where this project has data from
2011 to 2019 and includes more product types regulated during that time.

This project only focuses on products tested in a laboratory, so savings from
document control, control of advertising, internet stores etc. is excluded. Also, one of
the significant benefits of market surveillance is that when markets are surveilled,
and products are controlled, manufacturers and importers are more motivated to
comply with the regulations. This effect is, of course, hard to measure.

1. The Nordic Ecodesign Effect Project - Estimating benefits of Nordic market surveillance of ecodesign and
energy labelling - Troels Fjordbak Larsen 2015, https://www.norden.org/en/publication/nordic-ecodesign-
effect-project
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2 Methodology

2.1 Calculation method

The calculation approach is as follows: the difference in the average annual
consumption between the non-compliant product the annual consumption of that
product if it was complying with the regulation. In some cases, we use a standard
purchase as an alternative. The difference is multiplied by the non-compliance rate
for the particular product group and the target year's annual sales volume. The
result is the annual energy savings loss per product group. Multiplying that by
product-specific lifespan, the total lifespan loss is calculated. Summing up overall
product groups and all Nordic countries, a Nordic estimate for lost savings is

calculated.
In symbols:
Countries v Products
_ = CC::Y R *S. 4L
E=). 7 Zi: 1 (ONCy = CCy)e Ry L
E Estimated lost energy savings

Average annual consumption of non-compliant appliances, product group i,

CNCy country j

CCij Average annual consumpt.ion of con.wpliont appliances (or standard
purchase), product group i, country j

Rij Average non-compliance rate, product group i, country j

Sij Sales in target year, product group i, country j

Li Lifespan, product group i

i Product groups regulated

2.2 Available data

This project's primary data source is test reports and market surveillance overview
reports for the products tested in a laboratory. We collected all available test
reports and market surveillance overview reports from 2012-2019 and then created
an overview sheet with all the tested products and whether they were compliant.
The compliance was discussed with the market surveillance authorities if there were
doubts.

Another data source plus the invoices from the test laboratories with the price of
performing the test.

Below is a table with all the available test samples:



Actual available
Lab samples

DK Fl IS NO SE
Product
Circulators 8 o] (0] 6] 17
Computer 6 8 (e} [0} 13
Digital boxes 5 o] (0] (o] 9
Dishwasher 16 6] 0] 6] 6
Dryers 19 [0} (6} [0} 0]
Electric motors 86 o] (0] (6] 38
EPS 48 8 [¢] (o] 39
Freezer 12 o] (0] 6] (]
Heatpump 30 4 0] 0] 6]
Hob (o] o] (o] o] 3
HP/gas heaters 4 o] o] (o] 0
Light 88 10 (o] o] 0
Mobile climate 18 o] (0] 6] 0
Ovens 5 o] (o] o] 3
Prof. refrigerator 9 6] 0] 0 5
Range hood 7 6] 0] 6] 14
Refrigerator 8 6] 0] 0] 3
Refrigerator-
freezer & 0 ° 0 1
Stand-by 24 o] (o] o] 8
Storage tanks 0] 0] (0] 0] 15
TV 14 o] (o] (o] 27
Vacuum cleaner 6 o] (0] o] 13
Ventilation 5 4 (o] (o] 2
Ventilator 5 o] (0] 6] 0
Washing machine 10 6] 0] 6] o]
Water pump 9 6] 0] 0 o]
Waterheater (0] o] (0] 6] 6
Wine Cooler 35 o] 0] o] 2
SUM 542 34 (o] o] 239

Table 1: Actual available laboratory samples



2.3 Deadling with hand-picked sampling.

Based on a subset of data, sampling is used to say something about a whole
population. E.g., a sample of washing machines is examined to say something about
all washing machines on the market. Random sampling is when the sample is
selected randomly, and the probability of picking any given sample can be calculated.
When applying a non-random, or hand-picked sample, the probability approach is no
longer valid (since the sample is pre-determined), and the representativity of the
sample for the whole population is destroyed. In many situations, it is still chosen to
perform non-random/ judgmental/hand-picked/targeted sampling. This is often the
case for market surveillance, where products suspected to be non-compliant with
the regulations are selected. This is because a general picture of the market
situation in terms of a non-compliance rate is not the primary goal, but instead a
specific wish and obligation to monitor and eventually get rid of the illegal products
through contact to the producers of the non-compliant products that occur. Still, can
this hand-picked sample say something about the whole market situation with
regards to compliance rates? The simple answer is no. But in practice, this is the
knowledge about the market that is at hand. Assumptions must then be introduced
in order to extract any information about the market from the targeted sampling.
Also, in some cases, the hand-picked samples are supplemented by a small random
sample from the remainder of the market. How can this be included? In the following
paragraphs, the cases are described and suggestions to calculation methods are
specified.

2.3.1 Three basic scenarios

The sampling can be divided into three different categories:

1. Pure random sample.
2. Only hand-picked.
3. Mixed random and hand-picked.

In the description of the sampling scenarios the following letters is used:

P Non-compliance rate for market
p Non-compliance rate for sample
N Market size (number of models)
s Sample size



The illustrations below show the three different scenarios.

+  The market size N is 50 models.

+ 10 models in the market are non-compliant and colored red.
+  The non-compliance rate is P.

+  The samples are marked with a colored line.

+  Sw1land sw2 are the sample type weights.

1. Pure random sample 2. Only handpicked 3. Mixed random and
handpicked

P =p2/s2 P=p1/N P = (p2/s2) * swl + (p1/N)* sw2

P=1/8=125% P =8/50 = 16% P = (1/8)*0,1+(8/50)*0,9 = 15,7%
Market Market Market
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Figure 1: Sampling strategy

Below is assumed a total population (market) of N elements (i.e., different models
on the market that all could be relevant to test), a sample size of s (s1and s2 for the
mixed situation) p is the number of elements in the sample found not to be
compliant (p1 and p2 in the mixed situation). P is the rate of non-compliance for the
whole market, i.e., the targeted estimator we want to be able to calculate. In each
sample, the elements are examined with regard to compliance with the regulation.
The reason for non-compliance can be different things. Still, to keep it simple, we are
only looking at compliant or not in energy use/efficiency (i.e., only how much the
energy use/energy efficiency differ from the ecodesign limit or the given energy
label, not considering energy loss due to much standby-usage, failing to go into
standby/off-mode quickly enough etc.). Other kinds of non-compliance like
documentation lacks, high noise levels etc., are not included in this calculation.

1. Pure random sample

Comments to this assumption: if plIn this case, the statistical theory can directly
provide a predictor, since we have a sample that follows the Binomial distribution
(compliant or not). Hence, the estimate for a non-compliance rate for the whole



market N is:

P = p/s, p = number of non-compliant elements in the sample size of s, and the total

number of non-compliant elements is N*P.

2. Only hand-picked

In this situation, the sample cannot be said to follow a probability distribution. We
have to introduce an assumption: the hand-picking is practical and based on specific
knowledge, leading to the assumption that all picked elements are non-compliant as
default. The rate P for the whole market N is then: P = p/N, p is the number of
elements in the sample found not to be compliant. Comments to this assumption: if
p < s (i.e., not all hand-picked elements were non-compliant), this could mean that
the hand-picking is not entirely successful, i.e., some non-compliant elements have
escaped the surveillance and are still to be discovered, OR that there are only p non-
compliant elements among the N. The latter is the situation expressed in the
formula. If p=s (i.e., all in the sample are non-compliant), the first situation that
some could have escaped is emphasized, since all are non-compliant in the sample,
and the sample size then could be limiting the picture of how many non-compliant
elements there really are. Therefore, if assuming effective hand-picking, getting close
to all elements being NC in the sample this somehow weakens the predictor
formula's reliability as it is less and less certain that all NC elements are captured. In
this situation, supplementary sampling should be conducted (which is often the case

in practice).

The total number of non-compliant elements is thus P*N = p.

3. Mixed random and hand-picked samples

In the mixed situation, the calculation/estimation formula becomes a bit more

complicated.

The market surveillance authorities normally use risk-based sampling. The idea is
that the authorities want to have the biggest impact with a limited number of
samples, by selecting popular models that are likely to be non-compliant. The risk-
based sampling takes a couple of criteria into account’:

(a) possible hazards and non-compliance associated with the products and, where

available, their occurrence on the market;
(b) activities and operations under the control of the economic operator;
(c) the economic operator's past record of non-compliance;

(d) if relevant, the risk profiling performed by the authorities designated under
Article 25(7);

(e) consumer complaints and other information received from other authorities,
economic operators, media and other sources that might indicate non-compliance.

2. Market Surveillance Regulation 2019/1020 article 11

10



2.4 Spill-over effect

The spill-over effect is that an action taken in one country affects the other country.
in this example, market surveillance activities in one country affect the market in
another country. This effect is considered mainly positive in the Nordic countries
where products identified as non-compliant in one country are correct in the other
countries. the argument is that many of the retailers and manufacturers are the
same in the Nordic countries. There have also been examples of negative spill-over
effects where banned products in one country are moved and sold in another
country.

In the old project, it was assumed that the Nordic countries were one market, and
therefore, products taking off the market in one country will be taken off the market
in all countries. We know that this is not the case yet, but there is still a spill-over
effect. Therefore, we assume that a country that does not test a specific product
group will have an effect on the other country's average non-compliance findings.
The Nordsyn group set effect factor. An example: an effect factor of 10% means
that a country that does not test will have 10% of the effect of a country that
performs tests. If it were considered the same market, the effect factor would be
100%.

2.5 Energy consequences of non-compliance

The non-compliance rate for energy related compliance and expected number of
appliances for a specific product group can be estimated using the formulas
mentioned above. To estimate the total energy effects of non-compliant appliances,
the energy deficit between non-compliant and alternative compliant appliances
must be estimated.

The general assumption is the consumer believes the information in the product
information or energy label to be accurate. It means that the consumer would have
bought a similar product with similar energy consumptions if the non-compliant
product was removed from the market.

Therefore, the energy consequence is the difference between the measured
consumption and the declared.

In the real world, the consumer will not always have a choice of an exact similar
model, but we assume that the number of cases where the consumer will choose a
product with a better performance evens out the cases where the consumer picks a
less efficient product.

1



Below are the calculated average non-compliance energy consequences:

Non-Compliance (E) kWh/y Avg
Product

Circulators 0,0
Computer 0,0
Digital boxes 0,0
Dishwasher 18,2
Dryers 17,0
Electric motors 81,3
EPS 2,7
Freezer 71,0
Heatpump 2081
Hob 0,0
HP/gas heaters 0,0
Light 03
Mobile climate 29,6
Ovens 10,2
Prof. refrigerator 18,4
Range hood 102,7
Refrigerator 33,5
Refrigerator-freezer 20,8
Stand-by 63,4
Storage tanks 0,0
TV 12,9
Vacuum cleaner 0,0
Ventilation 1893
Ventilator 0,0
Washing machine 91
Water pump 0,0
Waterheater 5475
Wine Cooler 55,9
SUM

Table 2: Average non-compliance energy consequences
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2.6 Lifespans

The effect of a non-compliance purchase has an impact in the year of the purchase
but as long as the appliance is in use. Therefore, in the formula for the non-
compliance effects, each appliance type's lifespan is included to capture the effect
for all of the years the specific appliance uses energy.

Lifespans per product group in years Avg
Product

Circulators 10
Computer 5
Digital boxes 5
Dishwasher* 10
Dryers* 12
Electric motors 12
EPS 4
Freezer* 14
Heatpump 15
Hob 15
HP/gas heaters 15
Light 5
Mobile climate 12
Ovens 19
Prof. refrigerator 9
Range hood* 14
Refrigerator* 13
Refrigerator-freezer* 13
Stand-by 6
Storage tanks 20
Tumble dryer 13
vV 7
Vacuum cleaner 6
Ventilation 17
Ventilator 17
Washing machine* 1
Water pump 1
Waterheater 20
Wine Cooler 16

* average assumption from NordCrawl bottom-up

Table 3: Lifespans per product group in years
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The lifespan used in this report is based on the average assumed used in the
NordCraw! effect module’ for Denmark and Sweden or from the assumptions used
in the Impact Accounting Report4

2.7 Cost and benefit calculations

To convert the calculated non-compliance effects in terms of lost energy savings into
economic effects, some final assumptions about this are made in this chapter. The
cost of purchasing a non-compliant appliance will be the energy price Pend-user
multiplied by the identified energy penalty for the end-user. l.e.:

Cend-user = EP * Pend-user

Where the price may vary from sector to sector and in time (depending on different
tax levels), an annual average will be used. For society, another price can be
calculated. In fact, the marginal extra energy use may cause the need for
enlargement of the power supply, infrastructure, etc. These costs are complicated to
estimate. A more straightforward approach is to calculate the more marginal extra
costs of the primary fuel needed to produce the energy and the costs of the extra
CO2 emissions it has led to, depending on the production efficiency. l.e.

Cmarginal = EP * (k*Pfuel + e*PCO2)

Where k is the conversion factor from secondary to primary energy (normally set to
21 or 2,5 for electricity), Pfuel is the fuel price, e is the average CO2 emission factor
in kg per produced energy, and PCO2 is the price for emitting 1 kg of CO2. All factors
can be settled per country. This calculation is, however, not done within this project.
On the other hand, if it is assumed that the market surveillance efforts - in time —
lead to full compliance, society's costs are only the costs of the market surveillance.
l.e.

Csociety = 2 Csurveillance i

And the estimate for the achieved benefits would be exactly the avoided end-user
costs. Summing up all end-user costs and surveillance costs can give us an indicative
benefit/cost ratio of the market surveillance. Only indicative, since the real effect/
benefit of market surveillance should be measured as the difference between having
surveillance and not having surveillance. But since the latter situation will not be
possible (except for other EU-countries), the best estimate is described using
previous symbols. This calculation method is used within this project.

3. Nordcrawl3 - A web-based tool to calculate energy savings of ecodesign and energy labelling policies in the
Nordic countries — Kasper Mogensen 2021

4. Ecodesign Impact Accounting - OVERVIEW REPORT 2018 - Prepared by VHK for the European Commission
December 2018 (rev. Jan. 2019) - https://ec.europa.eu/energy/sites/ener/files/documents/
eia_overview_report_2017_-_v20171222.pdf

14
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Countries ZProducts

Benefit = Popg - yser™ Z =1

=1 (CNCy = CCy)*Ry*Sy*L;

_ Surveillance
Cost = =1 Cy.

Average annual consumption of non-compliant appliances, product

CNG; group i, country j.
cc. Average annual consumption of standard purchase (compliant
Y appliances), product group i, country j.
i Average non-compliance rate, product group i, country j.
i Sales in target year, product group i, country j.
L; Lifespan, product group i.
i 1..circa 40 product groups regulated.
j Nordic countries (Sweden, Denmark, Norway, Finland, Iceland).
Pend-user Energy price for the end-user.
Cy Total costs of each surveillance effort.

Sales numbers

The sales numbers per year per country comes for three different sources:

+  NordCrawl top-down model
+  NordCrawl bottom-up model
+  Elmodelbolig Denmark

The NordCrawl top-down model: EU sales numbers are scaled down to country by
using the same scale as for energy savings. The EU sales figures are from the Impact
Accounting Report5 See more in the policy repor‘c.6

The NordCrawl bottom-up model: Sales figures are used. The sales figures mainly
come from APPLIA. Some of the figures are Danish scaled to the other countries.
See more in the policy report.7

The Danish stock model, EImodelbolig, has sales figures for a long-range of large and
small appliances in households. Some sales figures are from sales statistics like
APPLIA, while others are calculated from product ownership rate (obtained from
surveys).

5. Ecodesign Impact Accounting - OVERVIEW REPORT 2018 - Prepared by VHK for the European Commission
December 2018 (rev. Jan. 2019) - https://ec.europa.eu/energy/sites/ener/files/documents/
eia_overview_report_2017_-_v20171222.pdf

6. Nordcrawl3 - A web-based tool to calculate energy savings of ecodesign and energy labelling policies in the
Nordic countries — Kasper Mogensen 2021

7. Nordcrawl3 - A web-based tool to calculate energy savings of ecodesign and energy labelling policies in the
Nordic countries — Kasper Mogensen 2021
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The scales are calculated as follows:

DK
NO
SE
Fl
IS

Tabel 4: Sales number scales

Dwellings 2016 (in '000)
277212
2348,80
464312
2836,37

132,60

16



Sales per year, est.

Product
Circulators
Computer
Digital boxes
Dishwasher
Dryers

Electric motors
EPS

Freezer
Heatpump

Hob

HP/gas heaters
Light

Mobile climate
Ovens

Prof. refrigerator
Range hood
Refrigerator

Refrigerator-

freezer

Stand-by
Storage tanks
TV

Vacuum cleaner
Ventilation
Ventilator
Washing machine
Water pump
Waterheater

Wine Cooler

DK

295426

1313869

116725

207634

123119

343571

5323988

68821

38000

167266

20000

16037545

6000

100000

14178

127621

106730

135598

310696

6000

690915

446632

30000

50000

266309

13448

21975

10500

Table 5: Sales per year (estimated)

Below are the sales numbers:

Fl

488561

1344321

119430

228397

135431

1706954

7021935

61581

38881

17143

20464

16409251

6139

102318

28356

130579

17403

135598

317897

6139

706928

456984

30695

51159

181090

35168

22484

10743

30808
62847
5583
9748
5780
59185
1818903
2628
1818
8001
957
767131
287
4783
1431
6105

3735

8012

14862
287
33049
21364
1435
2392
14000
6398
1051

502

17

NO

309929

1113233

98900

190000

91000

1746524

7722918

108000

32197

141723

16946

13588512

5084

84729

23950

108132

94000

129000

263251

5084

585408

378429

25419

42365

242000

68361

18619

8897

SE

309929

2200645

195507

304652

176912

1172438

13045452

16548

63648

280160

33499

26861841

10050

167493

26879

213757

143190

188617

520396

10050

1157238

748079

50248

83747

306931

45890

36807

17587

Source

top-down
Elmodelbolig
Elmodelbolig
bottom-up
bottom-up
top-down
top-down
bottom-up
Elmodelbolig
Elmodelbolig
Elmodelbolig
Elmodelbolig
Elmodelbolig
Elmodelbolig
top-down
Elmodelbolig

bottom-up

bottom-up

Elmodelbolig
Elmodelbolig
Elmodelbolig
Elmodelbolig
Elmodelbolig
Elmodelbolig
bottom-up
top-down
Elmodelbolig

Elmodelbolig



Electricity prices

The electricity prices used are from 2018:°

DK Fl IS NO SE

Million EURO/

0,310 0,160 0,150 0,180 0,200
GWh

Table 6: Electricity prices per country

Costs

The cost for taking a sample consist of three parts:

+ Laboratory cost
« Administrative cost
+  Product purchase cost

The laboratory cost is the price paid to a certified laboratory to perform the
product's test according to the test standard. The Nordic countries use the same
laboratory, so it is assumed that the price all the same independent dentally off
which countries order the test. If a test was performed internally, we assume that
the price is the same as an external laboratory.

The administrative cost is the cost of having an employee spend time selecting
samples, ordering the product, sending it to the laboratory, getting the results,
interpreting the results, and acting upon the results like legal activities to correct
non-compliance. For Sweden, this cost is calculated based on time taking and an
internal cost per hour. In Denmark, the cost is based on invoices sent based on time
spent. For Finland, we assume a cost that is between the Danish and Swedish cost.

The product purchase cost is the price of purchasing the product. In Denmark, the
market surveillance authorities get the product for free, so it's only included in
Sweden and Finland's total cost.

8. Statistista: e.g. Norway https://www.statista.com/statistics/596381/electricity-household-price-norway/
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Below are the total costs per test in million EURO:

Costs per sample (million EURO) DK Fl SE
Product

Circulators 0,00303 0,00400 0,00455
Computer 0,00134 0,00338 0,00393
Digital boxes 0,00134 0,00214 0,00269
Dishwasher 0,00633 0,00791 0,00845
Dryers 0,00183 0,00349 0,00404
Electric motors 0,00207 0,00311 0,00365
EPS 0,00127 0,00200 0,00254
Freezer 0,00403 0,00547 0,00602
Heatpump 0,00669 0,01141 0,01196
Hob 0,00194 0,00363 0,00418
HP/gas heaters 0,00669 0,01409 0,01464
Light 0,00298 0,00368 0,00423
Mobile climate 0,00401 0,00518 0,00573
Ovens 0,00194 0,00344 0,00399
Prof. refrigerator 0,00326 0,00503 0,00558
Range hood 0,00194 0,00293 0,00348
Refrigerator 0,00134 0,00289 0,00344
Refrigerator-freezer 0,00191 0,00378 0,00433
Stand-by 0,00127 0,00202 0,00257
Storage tanks 0,00296 0,00515 0,00570
TV 0,00134 0,00274 0,00329
Vacuum cleaner 0,00444 0,00554 0,00608
Ventilation 0,00406 0,00744 0,00799
Ventilator 0,00194 0,00273 0,00328
Washing machine 0,00522 0,00676 0,00731
Water pump 0,00303 0,00400 0,00455
Waterheater 0,00303 0,00433 0,00488
Wine Cooler 0,00175 0,00378 0,00433

Table 7: total costs per test in million. EURO

19



3 Results

In the following results, these assumptions are used:

+  Sampling weights: 10% pure random and 90% hand-picked samples
«  Spill-over effect factor: 10%

The assumptions are considered to be conservative. The results with higher
assumption will be discussed in the end of this chapter.

3.1 Non-compliance rates

Below are the non-compliance rates for the three countries that have performed
laboratory tests. The "R" column shows the non-compliance rate calculated with the
random method, the "HP" is hand-picked and the "MX" is the mixed method that is
a weights average of the two. The last column shows the average mixed non-
compliance rate that is used for calculating the spill-over effect. In the rest of the
results the average MX non-compliance rate will be used.

20



Non-Compliance

(E) pct Alternatives DK DK DK Fl Fl ] SE SE SE All
Product R MX HP R MX HP R MX HP Avfﬂrige
Circulators 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%
Computer 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%
Digital boxes 0,0% 0,0% 0,0% 0,0% 22,2% 31% 1,0% 2,3%
Dishwasher 25,0% 32% 0,8% 0,0% 0,0% 0,0% 0,0% 2,5%
Dryers 10,5% 1,7% 0,7% 0,0% 0,0% 0,0% 17%
Electric motors 5.8% 1,0% 0,5% 0,0% 0,0% 5.3% 0,7% 0.2% 1,2%
EPS 22.9% 4,3% 2,2% 12,5% 1,.4% 0,2% 30,8% 52% 2,4% 6,8%
Freezer 16,7% 2,4% 0,8% 0,0% 0,0% 0,0% 2,4%
Heatpump 26,7% 7.5% 5,3% 25,0% 31% 0,7% 0,0% 8,0%
Hob 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%
HP/gas heaters 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%
Light 1,4% 2,0% 1,0% 20,0% 2.2% 0.2% 0,0% 2,3%
Mobile climate 22,2% 20,2% 20,0% 0,0% 0,0% 0,0% 20,2%
Ovens 0,0% 0,0% 0,0% 0,0% 100,0% 10,4% 0,4% 4,1%
Prof. refrigerator 44,4% 6,2% 2,0% 0,0% 0,0% 40,0% 4.9% 1,0% 7,0%
Range hood 28,6% 3,0% 0,2% 0,0% 0,0% 0,0% 0,0% 11%
Refrigerator 37.5% 4,6% 0,8% 0,0% 0,0% 33,3% 3,6% 0,3% 4,5%
Refrigerator-

freezer 41,5% 6,9% 3,0% 0,0% 0,0% 37,5% 4,6% 0,7% 7,4%
Stand-by 8,3% 1,0% 0,2% 0,0% 0,0% 0,0% 0,0% 0,8%
Storage tanks 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%
% 14,3% 1,6% 0,2% 0,0% 0,0% 18,5% 2,3% 0,5% 2,3%
Vacuum cleaner 0,0% 0,0% 0,0% 0,0% 7.7% 0,9% 0,2% 0,7%
Ventilation 40,0% 7,6% 4,0% 25,0% 4,3% 2,0% 0,0% 0,0% 81%
Ventilator 20,0% 2,3% 0,3% 0,0% 0,0% 0,0% 2,3%
Washing machine 30,0% 3,5% 0,6% 0,0% 0,0% 0,0% 3,5%
Water pump 1,1% 2,9% 2,0% 0,0% 0,0% 0,0% 2,9%
Waterheater 0,0% 0,0% 0,0% 16,7% 2,0% 0,4% 2,0%
Wine Cooler 42.9% 77% 3,8% 0,0% 0,0% 50,0% 5,2% 0,3% 7,9%

Table 8: Non-compliance rates
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3.2 Effects

Below are the effects of market surveillance:

Effects (GWh) full

lifespan DK FI IS NO SE Sum
Product

Circulators 0,00 0,00 0,00 0,00 0,00 0,00
Computer 0,00 0,00 0,00 0,00 0,00 0,00
Digital boxes 0,00 0,00 0,00 0,00 0,00 0,00
Dishwasher 1,82 0,16 0,01 013 0,21 2,33
Dryers 0,45 0,05 0,00 0,03 0,06 0,60
Electric motors 3,46 1,99 0,07 2,03 8,08 15,63
EPS 2,50 110 014 0,58 7,51 11,83
Freezer 1,87 017 0,01 0.29 0.32 2,65
Heatpump 8,85 3,76 0,05 0,81 1,60 15,07
Hob 0,00 0,00 0.00 0,00 0,00 0,00
HP/gas heaters 0,00 0,00 0,00 0,00 0,00 0,00
Light 0,49 0,54 0,00 0,05 0,09 118
Mobile climate 0,43 0,04 0,00 0,04 0,07 0,59
Ovens 0,08 0,08 0,00 0,07 3,37 3,61
Prof. refrigerator 015 0,03 0,00 0,03 0,22 0,43
Range hood 5,57 0,21 0,01 0,18 0,35 6,32
Refrigerator 2,53 0,29 0,01 0,23 2,73 5,78
Refrigerator-freezer 3,09 0,33 0,02 0,32 2,73 6,48
Stand-by 1,20 0,10 0,00 0,08 016 1,54
Storage tanks 0,00 0,00 0,00 0,00 0,00 0,00
TV 1,86 0,28 0,01 0.23 4,46 6,85
Vacuum cleaner 0,00 0,00 0,00 0,00 0,00 0,00
Ventilation 2,59 1,50 0,01 0,23 0,46 4,80
Ventilator 0,00 0,00 0,00 0,00 0,00 0,00
Washing machine 1,45 0,10 0,01 0,13 017 1,86
Water pump 0,00 0,00 0,00 0,00 0,00 0,00
Waterheater 0,27 0,27 0,01 0,23 4,49 5,28
Wine Cooler 0,90 010 0,00 0,08 1,03 2,11
SUM 396 11,70 0,4 5,76 38,1 94,90

Table 9: Effects in GWh full lifespan
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And the effects in Euro:

Effects (Million EURO) full

lifespan DK FI IS NO SE Sum
Product

Circulators 0,00 0,00 0,00 0,00 0,00 0,00
Computer 0,00 0,00 0,00 0,00 0,00 0,00
Digital boxes 0,00 0,00 0,00 0,00 0,00 0,00
Dishwasher 0,56 0,03 0,00 0,02 0,04 0,66
Dryers 014 0,01 0,00 0,01 0,01 0,17
Electric motors 1,07 0,32 0,01 0,37 1,62 3,38
EPS 0,77 0,18 0,02 0,10 1,50 2,58
Freezer 0,58 0,03 0,00 0,05 0,06 0,72
Heatpump 2,74 0,60 0,01 015 0,32 3,82
Hob 0,00 0,00 0,00 0,00 0,00 0,00
HP/gas heaters 0,00 0,00 0,00 0,00 0,00 0,00
Light 015 0,09 0,00 0,01 0,02 0,27
Mobile climate 013 0,01 0,00 0,01 0,01 0,16
Ovens 0,02 0,01 0,00 0,01 0,67 0,73
Prof. refrigerator 0,05 0,01 0,00 0,00 0,04 0,710
Range hood 173 0,03 0,00 0,03 0,07 1,86
Refrigerator 0,78 0,05 0,00 0,04 0,55 1,42
Refrigerator-freezer 0,96 0,05 0,00 0,06 0,55 1,62
Stand-by 0,37 0,02 0,00 0,01 0,03 0,43
Storage tanks 0,00 0,00 0,00 0,00 0,00 0,00
TV 0,58 0,04 0,00 0,04 0,89 1,56
Vacuum cleaner 0,00 0,00 0,00 0,00 0,00 0,00
Ventilation 0,80 0,24 0,00 0,04 0,09 1,18
Ventilator 0,00 0,00 0,00 0,00 0,00 0,00
Washing machine 0,45 0,02 0,00 0,02 0,03 0,52
Water pump 0,00 0,00 0,00 0,00 0,00 0,00
Waterheater 0,08 0,04 0,00 0,04 0,90 1,07
Wine Cooler 0,28 0,02 0,00 0,01 0,21 0,51
SuUMm 12,3 178 o1 1,04 7,6 22,8

Table 10: Effects (Million EURO) full lifespan
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3.3 Cost

Below are the total costs for all tests. The costs are calculated by multiplying the number of tests by the price per
test.

Total costs (Million EURO) DK ] SE Sum
Product SR SR SR

Circulators 0,02 0,00 0,08 0,10
Computer 0,01 0,03 0,05 0,09
Digital boxes 0,01 0,00 0,02 0,03
Dishwasher 0,10 0,00 0,05 0,15
Dryers 0,03 0,00 0,00 0,03
Electric motors 018 0,00 014 0,32
EPS 0,06 0,02 0,10 0,18
Freezer 0,05 0,00 0,00 0,05
Heatpump 0,20 0,05 0,00 0,25
Hob 0,00 0,00 0,01 0,01
HP/gas heaters 0,03 0,00 0,00 0,03
Light 0,26 0,04 0,00 0,30
Mobile climate 0,07 0,00 0,00 0,07
Ovens 0,01 0,00 0,01 0,02
Prof. refrigerator 0,03 0,00 0,03 0,06
Range hood 0,01 0,00 0,05 0,06
Refrigerator 0,01 0,00 0,01 0,02
Refrigerator-freezer 0,12 0,00 0,07 0,19
Stand-by 0,03 0,00 0,02 0,05
Storage tanks 0,00 0,00 0,09 0,09
TV 0,02 0,00 0,09 0,11
Vacuum cleaner 0,03 0,00 0,08 0,11
Ventilation 0,02 0,03 0,02 0,07
Ventilator 0,01 0,00 0,00 0,01
Washing machine 0,05 0,00 0,00 0,05
Water pump 0,03 0,00 0,00 0,03
Waterheater 0,00 0,00 0,03 0,03
Wine Cooler 0,06 0,00 0,01 0,07
SUM 1,40 0,16 0,94 2,56

Table 11: Total costs (Million EURO)
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3.4 Benefit

Below are the total benefits for all countries. The benefits are the total effects minus the cost. The benefit could also
be called the profit of doing market surveillance. Some of the benefits are negative, indicating that the savings from
testing that product type were too low to cover the cost of testing or that the product group was compliant. In the
table below a spill-over of 10% and a sampling of 10% random 90% hand-picked was used.

Total benefits (Million

EURO) with spill-over DK Fl IS NO SE Sum
Product

Circulators -0,02 0,00 0,00 0,00 -0,08 -0,70
Computer -0,01 -0,03 0,00 0,00 -0,05 -0,09
Digital boxes -0,01 0,00 0,00 0,00 -0,02 -0,03
Dishwasher 0,46 0,03 0,00 0,02 -0,01 0,50
Dryers 0,10 0,01 0,00 0,01 0,01 0,13
Electric motors 0,89 0,32 0,01 0,37 1,48 3,06
EPS 0,71 016 0,02 0,10 1,40 2,40
Freezer 0,53 0,03 0,00 0,05 0,06 0,67
Heatpump 2,54 0,56 0,01 015 0,32 3,57
Hob 0,00 0,00 0,00 0,00 -0,01 -0,01
HP/gas heaters -0,03 0,00 0,00 0,00 0,00 -0,03
Light -0M 0,05 0,00 0,01 0,02 -0,03
Mobile climate 0,06 0,01 0,00 0,01 0,01 0,09
Ovens 0,02 0,01 0,00 0,01 0,66 0,70
Prof. refrigerator 0,02 0,01 0,00 0,00 0,02 0,04
Range hood 1,71 0,03 0,00 0,03 0,02 1,80
Refrigerator 0,77 0,05 0,00 0,04 0,54 1,40
Refrigerator-freezer 0,83 0,05 0,00 0,06 0,48 1,42
Stand-by 0,34 0,02 0,00 0,01 0,01 0,38
Storage tanks 0,00 0,00 0,00 0,00 -0,09 -0,09
TV 0,56 0,04 0,00 0,04 0,80 1,45
Vacuum cleaner -0,03 0,00 0,00 0,00 -0,08 -0,11
Ventilation 0,78 0,21 0,00 0,04 0,08 1,11
Ventilator -0,01 0,00 0,00 0,00 0,00 -0,01
Washing machine 0,40 0,02 0,00 0,02 0,03 0,47
Water pump -0,03 0,00 0,00 0,00 0,00 -0,03
Waterheater 0,08 0,04 0,00 0,04 0,87 1,04
Wine Cooler 0,22 0,02 0,00 0,01 0,20 0,44
SUM 10,8 16 o1 10 6,7 20,2

Table 12: Total benefits (Million EURQO) with spill-over
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3.5 Different assumptions and sensitivity

To show the sensitivity of the assumptions made, below are different results
obtained by changing the spill-over effect and the sampling method. By changing
the spill-over effect from 10% to 100%, the Nordic countries' total benefit is more
than double. It could be viewed as the potential if the Nordic countries share test
results and enforce them in all countries.

The second part of the table shows how changing the weights between the random
sampling, and hand-picked sampling affects the overall benefit. The table shows
that the results are very sensitive to the weight of the sampling.

Total benefits (Million EURO) various assumptions

Spill-over Hand

factor Random picked DK FI IS NO SE SUM
10% 01 0,9 10,8 1,6 01 10 6,7 20,2
25% 01 09 11,0 2,6 01 2,6 7.7 24,0
50% 01 09 1.2 4,3 0.3 5.2 9.5 30,5
75% 01 09 11,5 6,0 0,4 7.8 1,2 36,9
100% 01 09 1,8 7.7 0,6 10,4 13,0 43,3
10% 0,2 0.8 18,1 2,8 0/1 1.5 12,2 34,8
10% 0.3 0,7 25,4 4,0 0/1 2,0 17,8 49,3
10% 0,4 0,6 32,7 52 01 2,5 233 639
10% 0,5 0.5 40,0 6,4 0,2 3,0 28,8 78,5
100% 0,5 0,5 44,2 26,0 1,5 30,0 46,0 1477

Table 13: Total benefits (Million EURO) various assumptions
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4 Discussion and conclusions

This project estimates the benefits of market surveillance of ecodesign and energy
labelling in the Nordic countries to be about 20 million Euro during 2011-2019 (this
translates to about 2 million euro per year on average). These savings can also be
seen as coming from energy savings that would not had been realized without
market surveillance. This is based on conservative assumptions and the sensitivity
analysis shows that the actual savings can be up to 147 million Euro during
2011-2019 depending on the assumptions considered. In any case, the study proves
that market surveillance is cost effective on a societal level. It also proves the
benefits and the improvement potential of cooperation.

This study has been performed in parallel with the study "Nordcrawl!3 — A web-based
tool to calculate energy savings of ecodesign and energy labelling policies in the
Nordic countries”. The present study focuses on the impacts from market
surveillance activities to ensure compliance with the ecodesign and energy labelling
requirements so that the energy savings estimated with Nordcrawl3 in the parallel
study are realized. The study using Nordcrawl3 includes ex-ante and ex-post
estimations of energy savings from ecodesign and energy labelling policies, which
assumes full market compliance. The present market surveillance study shows the
actual measured savings from conducted laboratory tests for market surveillance (in
specific years and countries). The results of the market surveillance study can be
seen as having ensured to realize a portion of the savings estimated but that could
have been lost. Estimations show that lost energy savings from non-compliance can
be 10-20% and it is therefore important to show market actors that market
surveillance is performed. The results show that market surveillance activities are
cost-effective. Furthermore, the results show that both the impact and the cost-
effectiveness can be further developed through increased cooperation between
countries.

Methodology and assumptions. There are several delimitations and assumptions
worth commenting on since they affect the outcome significantly. Firstly, this project
solely looked at the energy faults found by testing products. So, all other kind of non-
compliance was not included — even though it could impact the energy use if the
consumer for example get the wrong information about a product and that effects
the choice of product. Secondly, as only non-compliance found by actual tests was
included, all non-compliance found by other market surveillance actions - like
document control, control of advertising, control of internet or physical stores — was
not included.

Further, to do this kind of calculation many assumptions are needed, and two things
that effect the results significantly is how the sampling and the spill-over effects are
calculated. We have in this calculation chosen to be conservative in the lack of

evidence — which means that the effects may be considerably underestimated.

Sampling. One example is the treatment of the hand-picked samples. It is done so

9. European Commission review report 2012, https://eur-lex.europa.eu/LexUriServ/
LexUriServ.do?uri=COM:2012:0765:FIN:EN:PDF
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that the number of NC's are compared with the total market size since the whole
market size is the sample size when hand-picking. But it introduces a huge
underestimation (actually, the minimum NC rates are estimated this way) since not
all NC's may be tested due to practical limits, and therefore the actual NC rate is
higher. Additional random sampling should be added to avoid this underestimation.
Or even better, if the sampling methods were better documented and investigated,
more accurate results could be obtained. Also, adding information on sales for each
model would give a better idea of the actual saving from finding each non-compliant
model. Until then, the results must be considered conservative. Random samples are,
of course, favorable in these kinds of calculations, but not practical. It is actually
demanded from EU-commission that market surveillance shall be risk-based to get

as large effect as possible by a limited budget.

Spill-over effect. The spill-over effect is how much a non-compliance found and
corrected in one country is also affecting other markets — here the Nordic markets.
In this report we have used a rather conservative assumption of 10% spill-over effect
due to uncertainty. To keep in mind the samples used here are from the period
2011-2019, and Norway and Iceland had not fully incorporated the ecodesign and
energy labelling regulations from start — which might have led to even a negative
spill-over effect. If a higher spill-over effect is used in these calculations, much
higher savings are obtained. Also, as it is from 16 July 20217t is obligatory to put all
non-compliant products in a specific format in the ICSMS-database, it should be
easier in the future to act on each other's results. So, the potential is 100% spill-over
which, if used in this case, would mean saving the double, 40 million Euro instead of
20 million Euro with 10% spill-over. It affects the overall benefit because it's way
more cost-efficient to only test in one country and enforce in the other. This shows
great potential for sharing more test results than is shared today, which can be
facilitated using the ICSMS database.

Lifespan assumptions. It is assumed that lifespans for each product group are equal
to estimations used in the NordCrawl3" top-down and bottom-up models (cf results
in table 1). It is assumed that Denmark's sales figures can be transferred to the
other Nordic countries using a scale. If more accurate country specific figures
numbers are used, the estimations can be improved.

Within the EU-project EEpIicmt212 an estimation of savings from market surveillance
was made. The calculations are not directly comparable due to differences in how
sampling was incorporated, they also incorporated other kind of non-compliance
than to high energy consumption, and they also incorporated results from document

controls.

10. REGULATION (EU) 2019/1020 OF THE EUROPEAN PARLIAMENT

11. Nordcrawl3 - A web-based tool to calculate energy savings of ecodesign and energy labelling policies in the
Nordic countries — Kasper Mogensen 2021

12. Eepliant2 Final Report, Prosafe, 2020
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