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Objectives
The lack of promotion of ETV is the cause that this innovative tool of
the European Commission is not reaching enough number of SMEs.
In order to increase recognition and knowledge of this initiative,
ETV4INNOVATION has created training materials of three modules
with the aim of providing insight into the different approaches of
ETV: basic, technical and commercial.
Module 3: PRACTICAL ASPECTS OF THE ETV VERIFICATION will
contain 4 lessons which cover different topics related to the most
important information about technology under EU ETV program:
specific applications, operational conditions, etc. taking into account
all measurements uncertainties and other assumptions. This
document covers Lesson 1: Case Study
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The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ The ETV verification process has no equal for promoting innovative
ecotechnologies.
■ To guarantee its undisputedly high quality, ETV uses a rigorous
multi-step workflow that can seem daunting at first, discouraging
even. This module aims to change this first impression by
presenting the complete ETV workflow through an actual case
study.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
In principle, any innovative process or product that is beneficial to the
environment is eligible to ETV. It is often the case that an
ecotechnology exhibits several environmental benefits, hence it is
always possible to associate one or more of the 7 technology groups
listed in the GVP to an ecotechnology of interest. Practically, the
choice of technology group is unimportant, and this is not specified
on the ETV statement of verification.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
Two (2) ecotechnologies were selected for this case based learning
module, namely PURROT® and PURUF®. These innovative
ecotechnologies are from PurFil® ApS, a Danish company who is a
partner in the ERASMUS+ ETV4INNOVATION project that led to the
development of this course material. PurFil® ApS develops innovative
technologies whose purpose is to valorise manure from intensive
livestock production or digested biomass from biogas plants.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
As such, these ecotechnologies are relevant to different technology
groups, as their beneficial value includes clean energy, waste
valorisation, sustainability of agricultural production, waste water
treatment, groundwater protection and reduction in CO2 emissions.
In the end, the ETV technology group selected for these technologies
was the 2nd technology group "Materials, waste and resources".

The Case Study: PURROT®/PURUF®,
from PurFil® Aps

The prime objective of PurFil® ApS , a Danish company founded in
2012, is to valorize biowaste into biofuel and to recycle nutrients
from agricultural waste as fertilizer for growing food and bioenergy
crops. Using the words from Anders Tange, PurFil®'s founder and CEO,
the technologies developed by PurFil® exemplify his motto: "We don’t
think we have waste, we just have new resources". PurFil® ApS
commercialises a technology suite that can treat any organic byproducts like those produced the agriculture and food industry or
Wastewater Treatment Plants. PurFil® ApS refers to this integrated
concept as BIOPUR.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
Application to the treatment
of 19,000 tons of manure,
with a total solids content
(TS) of 4.3%, is illustrated for
biogas production in the right
handside figure. Two of the
five technologies presented
are used in this ETV learning
course as case studies.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps

The technologies that were selected for this course as a red thread
case study have both been awarded ETV statements of verification.
These technologies are:
■ PURROT®: is a self-cleaning vibrating rotor-filter integrated with a
high pressure screw press. Without using any chemicals, PURROT®
operates a mechanical separation of organic matter and nutrients
from liquid manure and wastewater produced by the livestock
farm industry and sewage treatment plants. The ETV statement of
verification was issued in 2016.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ PURUF®: is an ultra-filtration system constructed with ceramic
membranes. It further processes (separates) the liquid fraction
(Filtrate) from PurFil®´s patented PURROT® module, and produces
Ammonium Nitrogen (NH4+-N) and Potassium (K+) rich water, a
valuable fertilizer for growing crops. PURUF®'s ETV verification is
ongoing and is expected to be completed in 2020.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
Dr. Joanna Drake, EU Deputy
Director General of the Directorate
for the Environment delivering the
"ETV Statement of Verification" for
PURROT® to Anders Tange, CEO of
PurFil® ApS in Tallinn, Estonia, oct.
2016

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
PURROT® was engineered based on the many years' experience of
Anders Tange, PurFil®'s CEO, in environmental technology
development.
PURROT® is an innovative ecotechnology that combines and
integrates 5 known technologies into one single piece of machinery.
The development time, from its original idea to the market-ready
product took four (4) years and cost around 500,000 €.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
As soon as PURROT® was market-ready, PurFil® decided as a go-tomarket strategy to use ETV as a means of promotion. Anders Tange
reminds that "Patents are for investors, while ETV is for clients". He
continues by saying that "just within the first 3 months after the
European Commission posted the PURROT®’s ETV Verification Report
and Statement of Verification on the EU ETV platform, he received
several unsolicited requests by potential buyers from China, the USA,
Germany and the Netherlands".

The Case Study: PURROT®/PURUF®,
from PurFil® Aps

The duration of the overall ETV verification, initially thought to
require 6 months, bordered on 2 years. This is long compared to the
average duration. Indeed, several unforeseen challenges occurred.
Seeking to use different bio-waste matrices, the equipment had to be
moved and installed at different industrial locations, the relocation
causing damages and requiring rep Moreover, during the ETV
verification, the EU Commission released a new version of the “EU
ETV General Verification Protocol” with new templates for the various
documents required, which the TB had to process again! airs.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
For PURUF®, using the experience gained from PURROT®, which is
integrated in this course, the ongoing ETV verification process is
expected to require no more than one (1) year.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
ETV being a new ecotechnology promoting scheme, many of the
supporting countries have devised funding schemes to provide
financial assistance to SMEs wishing to go through the ETV
verification process. This is the case with the Danish Ministry of
Environment. PurFil® applied for such a grant, the granting process
taking 7 months overall.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
Anders Tange values the overall cost of
PURROT®'s ETV verification at 100,000 € (see
cost breakdown to the right), which is 20% of
the development cost of the equipment itself.
The financial help he received from the
Danish Ministry of Environment was 30.000€,
so that despite the financial assistance from
the Danish government, PurFil® had to cover
70% of the overall estimated cost of the ETV
procedure.

8,1
19,0

Verification
body (VB)
Test body
(TB)

70,2

PurFil® ApS

Cost breakdown (in k€) of PURROT®'s
ETV verification

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
Just by considering the exposure gained in countries where
potential customers are many and where PurFil® was unknown
prior to the ETV verification process, Anders Tange concludes that
"ETV verification of PURROT® was well worth the investment in
both time and money!".

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
PURROT® operates
without
addition of chemical additives
like polymers and coagulants
and
operate
automatically
without the need for persons to
manually start and stop the
separator.
Overview schematics of PURROT®, showing its key elements

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
PURROT® has five (5) separation principles integrated into one single
machine.
■ 1. A vertical curved sieve. The liquid waste is pumped to the
inside wall of the filter screen.
■ 2. A drum (rotor filter). The filter screen itself is placed around a
drum. The screen has small holes (40 microns or less). The drum is
rotating slowly (normally 1-5 rotations/minute). A spiral is fixed at
the inside wall of the screen. The dryer and dryer sludge is moved
from one end to the other end of the drum.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps

Detailed schematics of the drum filter assembly

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
A flow meter installed at the inlet is measuring the actual flow (and
the total amount treated). Data from the flow meter is used for
controlling the speed of the pump for the liquid waste to be fed into
the separator.

Further, an ultra-sound level-transmitter inside the drum is
measuring the actual liquid level. Data from these measurements
are used for regulating the speed of the inlet pump, so a wanted
level can be obtained inside the drum.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ 3. A horizontal vibration sieve.
The drum is vibrating with an
amplitude of 2 mm as fast as 60
Hz (3000 times/-minute) in a
circular (tangential) direction. As a
result the screen around the
drum, with aperture size 40 µm or
less behaves as a normal selfcleaning vibration sieve.

Vibration motor and the gear motor for
rotating the drum

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ 4. A high-pressure screw press. Integrated in the drum filter,
the primarily drained solution is lifted up into a funnel above
and enters a screw press. Here the total solids content (TS) can
be raised from approximately 10 % to more than 40 %. The
solid-liquid separation takes place through an edge slot filter
with openings of 300 – 1.000 µm, and the excess liquid is
recycled to the drum without using any pumps.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ The modules are equipped with
both a pressure screw and a backpressure screw. These are
coordinated in relation to each
other by the programmable logic
controller (PLC). It means that it is
possible via the PLC to adjust the
total solids content of the solid
output fraction to a lower level, if
this is requested by the customer.

View of the inside of the screw press.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ 5. A hydrocyclone. Finally, before the filtrate is leaving the
PURROT® smaller sediments (like clay) can be separated from
the filtrate using a hydrocyclone. These sediments can be
recycled and absorbed in new dry matter. Alternatively, the
sediments can be taken out as a third output fraction from
PURROT®.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
The complete PURROT® installation is controlled by the PLC which
is connected to the internet using a wireless connection. Both the
owner of the PURROT® and the service company can via internet
get any actual information from the installation. This includes
information to the service company when service is needed. It
could also be information to the owner that the storage facility for
the solid fraction is full and needs to be emptied.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
PURROT® module during operation, with solid
product collected into a container

Click here for a video of the
PURROT® module in action !

PURROT® module with top lid
open, showing the rotating
drum

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
Flow diagram of the PURROT® module,
showing the feed and the three
product streams

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
PURROT® is protected worldwide with a 2013 patent
(WO/2013/139343). The following slides summarizes the key
features of the PURROT® module. Of these features stem the
performance claims of the technology which have been verified
by the ETV verification.
The feed to the PURROT® module can be organic by-products
from agriculture and food industry (ex. fish farms) for instance, or
sludges like those produced by public Wastewater Treatment
Plants (WWTP´s).

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
The ETV verification concerned the following feed materials,
referred to as matrices in the context of ETV verification:
■ Liquid sow and slaughter pig slurry (called manure) from pig
and cow farming. This is a mixture of the urine and stool from
the animals, including digested and undigested food as well as
straw from bedding.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ With cow manure especially, the feed pump to the PURROT®
module is equipped with a cutting unit mounted on the
impeller itself, which cuts the straws down to pieces no more 5
cm in length. Without such a step, the material would not flow
down the rotating drum and would eventually plug the
installation. Moreover, if PURROT®’s solid product is intended
to feed a biogas plant, the digestion will be easier and more
efficient.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
Indeed, the lignin layer that covers the straws is not digestible and
will prevent the anaerobic bacteria to access their 'food", i.e. the
material that is directly under the surface lignin layer. PURROT®'s
innovative screw press design cut any dry matter to < 5 mm,
increasing the surface area directly available for the digestion
process.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ With a WWTP, a sludge refers to the semi-solid residual
material. Primary sludge is produced by sedimentation in a
primary clarifier. The overflow of the primary clarifier is then
fed to an aeration tank inside which microorganisms degrade
the dissolved organic matter.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
This produces a biomass, which is concentrated by a secondary
clarifier, producing the so-called secondary (= biological) sludge
which PURROT® can also separate. After digestion, which
produces biogas, the sludge concentrates can be separated
PURROT treating a wastewater
further to reduce the volume.
treatment plant sludge
®

Cow manure

Pig manure

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
The performance of PURROT® is related to a number of criteria:

■ The separation degree or recovery of the organic matter
contained in the processed biomass
■ The grade, i.e. content, of specific nutrients in the liquid
fraction, mainly phosphorous (P), Organic nitrogen and volatile
solids (VS) in the fibre (Solid) fraction.

■ Energy efficiency, as measured by the electricity consumption
per ton of treated biomass (kWh/ton)

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
PURROT® is electrically powered.

PURROT® is a compact modular machine, so that it can be easily
moved from site to site, and campaign used.
The PURROT® module comes in 3 “standard” sizes. Indeed, the
PURROT®_1500, 3000 and 6000 modules can respectively process
1.5, 3.0 and 6.0 m3 per hour of manure with up to 6% total solids
(TS). For "thinner" wastewater, say with only 0.5% TS at WWTP´s,
the capacity can increase 3-4 times per hour.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
The electrical consumption of the PURROT® module, as verified
during the ETV verification, varies from under 1 kWh to 6 kWh
per ton of treated biomass, depending on the nature of the
feed. The integrated high-pressure screw press is responsible
for more than 80% of the overall power consumption. The
machine, to some extent, can be tailored for the intended feed.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
PURROT® is controlled by a PLC system that can automatically
start and stop the screw press based on power consumption and
filtrate flowrate measurements. This is an important energy
saving feature, which ensures that PURROT® detects situations
that yield insufficient dewatering, say with greasy cow manure
sludges, and operates only when the right conditions are met.
PURROT® can be tailored to match one's knowledge of the
material that must be treated, in order to yield high dewatering
performance at the lowest energy consumption.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
The products from PURROT® are threefold :

■ Product 1: A fine particulate dry matter with a high Carbon to
Ammonium-Nitrogen (C/N) ratio, directly useable by biogas or
combustion plants. This provides better conditions for
improved digestion of the biomass, which means methanebiogas, since ammonia (NH3) is a poison for the bacteria. It also
reduces the gaseous emissions of ammonia from storage in
ponds and tanks.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ Product 1: When used as combustible biofuel, PURROT® 's
product is significantly drier than competing technologies,
PURROT® produces more energy per unit mass as less heat is
necessary to vaporize the residual water.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
■ Product 2: A nutrient-rich liquid product useable as fertilizer for
crop farming. Due to the efficiency of the particulate matter
separation process, this liquid product is very low in particulate
matter. As a result, the NH3–N nutrients will readily seep into
the soil after spreading on the fields, rather than being trapped
at the surface of solid particles that don't penetrate into the
soil. Moreover, since organic-N has been concentrated into the
solid fraction, the nitrogen is present as dissolved ammonium
NH4+-N.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps

■ Product 2: This is precisely the form of nitrogen that crops can
consume through their roots. With Organic-N, earth bacteria
must first "transform" the organic-N into NH3-N before
ammonium cations can be produced and feed the crops. This
transformation takes time, and NH4+-N could be available after
harvest. In such a case, the ammonium would be able to leach
through the soil and pollute ground water sources. This
pollution is precisely what happens when too much
ammonium is fed to crops and the plants not being able to
consume all the fertilizing nutrients.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps

■ Product 3: When the hydrocyclone is used to treat the filtrate
from the drum sieve, its underflow produces a fine concentrate
(particles between 5 and 40 µm) with a higher volatile solids
(VS), phosphorous (P) and organic-N content than the filtrate,
but with more water (2 – 8% TS) than that produced by the
screw press (30 – 50% TS) however. This stream can be used to
slurry up product 1 into a pumpable suspension, which is often
required by the feeding systems of biogas plants.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps

■ Product 3: The overflow of the hydrocyclone (product 3)
produces a nutrient-enriched water. The nutrient-rich water,
which has the same concentration in NH4+-N (and K+) but less P,
provides a better NPK balance for growing crops. During the
ETV verification, the underflow from the hydrocyclone was
combined with product 1 to quantify the amount of
recoverable solid matter from the feed material.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
Feed= organic byproducts from agriculture
and food industry

Drum sieve
Product 1
Product 3

Product 2
Hydrocyclone

PURROT® module

The Case Study: PURROT®/PURUF®,
from
PurFil®
Aps
®

PURUF was engineered to further separate the liquid fraction
produced by PURROT®. PurFil® has patented a special concept for
utilization of the friction heat generated from the high flow-speed
over a ceramic membrane surface. The friction heat is used for
increasing the temperature of the livestock slurry/digestate before
it is pumped into the membrane filter. As a result of the higher
temperature of the slurry/digestate the viscosity decreases. This
innovation reduces the overall energy consumption for pumping.
A heat exchanger is used to transfer heat from the permeate and
concentrate to the input media to the ultrafilter.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
Click here for a video of
the PURUF® module in
action !

Wear resistant (ceramic)
membrane used in the PURUF®
module
PURUF® Ultra Filter

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
The PURUF® technology results in an effective separation and
concentration of 70 to 95% of the Phosphorous, org.-N and VS
from livestock slurry and digested biomass from biogas plants. In
addition, no chemical additives (e.g. polymers) are used in
separation process. With a 10%:90% Retentate to Permeate
separation, the Retentate is ideal for digestion (in particular, it
could be mixed with the fibre from PURROT®), while 90% of the
NH4+-N and K+ will go to the Permeate as a liquid fertilizer.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps

The permeate outlet through heat exchanger,
Back-floss cleaning and TMP-adjustment.
Inlet of raw slurry, Heat exchanger, Membrane cross flow,
Conc.- tank and outlet of Retentate (=Concentrate).

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
The learning sections that follow will make numerous references
to the PURROT® and PURUF® technologies, as a means to present
the workflow of the ETV verification in as practical a way as
possible. Enough has been said in Part I of this module so that
one should be sufficiently conversant with these technologies to
follow the rest of the course material easily.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
These technologies were chosen as a support for this course as
they have been ETV-verified by PurFil®, both the SME that
developed and commercializes these technologies, and a partner
in the ETV4INNOVATION project that developed this course. This
choice was natural as it naturally leads to a great deal of practical
experience with ETV being distilled throughout this course.

The Case Study: PURROT®/PURUF®,
from PurFil® Aps
It remains that the chosen ecotechnologies are one example
amongst many, as ETV can be applied to any type of innovative
ecotechnology. As a results, it cannot be expected that every
issue that may arise in the course of an ETV verification will be
covered in this course.
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The lack of promotion of ETV is the cause that this innovative tool of
the European Commission is not reaching enough number of SMEs.
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all measurements uncertainties and other assumptions. This
document covers Lesson 2: ETV Eligibility
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ETV eligibility: environmental technology

■ Concept, case study, FAQs I

Any technology with a net benefit to the environment, referred to as
an ecotechnology is a potential ETV beneficiary. Indeed, it is recalled
that the purpose of ETV is to promote commercial technologies that
improve the quality of the environment. There are numerous facets to
the environmental added-value of an ecotechnology, considering its
manufacturing, use and end-of-life phases, going back to the extraction
and transformation of the natural resources (raw materials, energy)
necessary for its fabrication.

ETV eligibility: environmental technology

■ Concept, case study, FAQs I

The PURROT® module (see Module 3 - Part I) valorizes digested
biomass, such as from water treatment plants or slurry from
intensive livestock production, which the EU Waste Legislation lists
as wastes (of type 19 and 02 respectively). In effect, PURROT®
reduces and valorizes these wastes, making them an actual source
of energy and crop farming nutrients. The environmental value of
valorizing such wastes is several folds, as it relates to effects on
clean energy, waste valorization, sustainability of agricultural
production, waste water treatment, groundwater protection and
reduction in greenhouse (CO2) emissions.

ETV eligibility: environmental technology

■ Concept, case study, FAQs I

As a technology developer, you should in principle be fully aware of
your technology's environmental added-value. Be as it may, given
the complexity of the environment, drawing a comprehensive
picture of the impact your technology may have on the
environment is no easy task. The best method to date for making a
quantitative environmental impact assessment is the internationally
standardised Life Cycle Assessment (LCA) methodology (ISO 14040).

ETV eligibility: environmental technology

■ Concept, case study, FAQs I

The ETV evaluation process does not require the depth of
analysis of an LCA, however it must rule out the possibility of
adverse impact of your technology. Recalling from Module 1 that
the ETV evaluation process is carried out by a Verification Body
(VB), it is the responsibility and one of the added-value of the VB
to identify all positive and negative impacts one technology may
have on the environment. This step is one of the several benefits
of the ETV evaluation process.

ETV eligibility: environmental technology

■ Concept, case study, FAQs II

The ETV scheme, as defined in Appendix 2 of the General Verification
Protocol (GVP), divides ecotechnologies into 7 categories that are
referred to as "technology groups" :
1. Water treatment and monitoring
2. Materials, waste and resources
3. Energy technologies
4. Soil and groundwater monitoring and remediation
5. Cleaner production and processes
6. Environmental technologies in agriculture
7. Air pollution monitoring and abatement

ETV eligibility: environmental technology

■ Concept, case study, FAQs II

PURROT® could qualify under several of the ETV technology groups,
in particular 1, 2, 3 and 6. However, it was chosen to assign
PURROT® to the 2nd technology group "Materials, waste and
resources". The choice was made amongst the first 3 technology
groups as the verification of PURROT® occurred during the EU ETV
pilot programme, which placed emphasis on these technology
groups. Notwithstanding, the choice of the 2nd technology group
matches PurFil® ApS's CEO Anders Tange motto: "We don’t think we
have waste, we just have new resources".

ETV eligibility: environmental technology

■ Concept, case study, FAQs II

The choice of technology group is not critical as a given
ecotechnology seldom belongs to a single one. What you should
remember is that there is a sufficient number of them to
accommodate any ecotechnology. This makes practical sense as the
ETV scheme aims to encourage all innovative and environmentally
beneficial technologies, the heart of the matter being the validated
performance claims and the associated report and statement of
verification.

ETV eligibility: environmental technology

■ Concept, case study, FAQs III

Within ETV's category groups, it is sometimes confusing as to what
qualifies as an environmental technology. For all practical purposes and
to avoid semantics, environmental technologies, also referred to as
ecotechnologies amongst their many names, are technologies that
apply knowledge and skills to meet human needs with minimal
ecological disruption. Ecotechnologies operate within, rather than
against or with disregard for, the borders of ecosystems. In practice, a
technology may qualify as an ecotechnology when it meets human
needs with less harm to the environment than the best available
technologies (BAT) that offer the same service
to mankind.

ETV eligibility: environmental technology

■ Concept, case study, FAQs III

When it comes to waste valorization, a real ecotechnology should
relabel a waste as a resource. Since PurFil® turns organic waste
into a renewable energy source without relying on chemical
additives, this is precisely what it does! Moreover, its overall power
consumption being reasonable, it could be power using renewable
energy sources like windmills or photovoltaic cells, which offers real
environmental benefits, particularly for rural and remote farming
sites.

ETV eligibility: environmental technology

■ Concept, case study, FAQs III

In effect, an ecotechnology must meet a societal need with a net
environmental impact that is less than other existing solutions. The
important word here is "net", in that it must ensure that it does not
solve an environmental issue and at the same time create another
and more significant one. In other words, an ecotechnology must
have a smaller environmental footprint, all things considered.

ETV eligibility: environmental technology

■ Concept, case study, FAQs III

A water treatment technology may improve water quality, and yet
consume more energy than other technologies. One environmental
impact has been reduced, replaced by another. With the ETV
scheme, the verification bodies (VB) are the guarantors of the
overall environmental benefit of a proposed ecotechnology.

ETV eligibility: meeting real needs

■ Concept, case study, FAQs I

Besides the environmental value of an eligible ecotechnology, it must
meet real needs. This implies that it must meet the needs of one or
more actual markets. The concept of "market" was discussed in
Module 2. Ideally, the ecotechnology of interest should have value for
export markets. Indeed, you may recall from Module 1 that once
completed, the ETV statement of verification is accepted anywhere, as
per the original ETV motto "Verified once, recognized everywhere". The
built-in international acceptance of the ETV verification is a highly
valuable benefit of the ETV scheme.

ETV eligibility: meeting real needs

■ Concept, case study, FAQs I

PURROT® is a technology born and bred in Denmark. Anders Tange
designed this product for the Danish agricultural sector initially,
where both private and public costumers had been wanting a
sludge valorization technology with a robust mechanical
construction, low OPEX and high separation degree without
chemicals for decades!.

ETV eligibility: meeting real needs

■ Concept, case study, FAQs I

Eventually, PurFil® ApS eventually sought to expand its market base
to international markets, including China… Having quantified
potential markets abroad for the PURROT® technology, the
international recognition built-in the ETV process was one of the
main features of ETV that motivated Anders Tange to consider and
pursue the ETV verification process.

ETV eligibility: meeting real needs

■ Concept, case study, FAQs I

Gaining traction internationally for any ecotechnology, in terms of
credibility and visibility is a formidable challenge. Concepts related
to market value have been addressed in the 2nd module of this
course. At any rate, ETV is one vector that will help technology
developers gain visibility and credibility internationally. As
mentioned earlier in the course, PurFil® received unsolicited
requests from China, the USA, and more once PURROT®'s ETV
statement of verification was published by the EU.

ETV eligibility: market readiness

■ Concept, case study, FAQs I

The heart of ETV is an independent validation of the actual
performance of a given technology. This implies that the product in
question must be ready-to-market. You should recall from Module 1
that the level of readiness of a product can be evaluated on a 9-level
TRL scale, and that ETV eligible technologies should be at TRL 6 or
more. To put it simply, an eligible technology must be at a development
stage such that any modification to the technology will not change its
performance claims. During the ETV verification, the VB will see that
this criterion is satisfied.

ETV eligibility: market readiness

■ Concept, case study, FAQs I

When PurFil® initiated the ETV verification of the PURROT® module,
the equipment was close to the commercial version in most
respects. When PurFil® initiated the ETV verification process for its
PURROT® module, the latter was “nearly” complete. This resulted in
PurFil® having to include a “pre-test period” in the ETV Verification
Protocol, during which the product was taken to its commercialready form. The VB will tolerate only “cosmetic” modifications to
the technology during the ETV verification process, otherwise
claims will be simply rejected.

ETV eligibility: market readiness

■ Concept, case study, FAQs I

There is no value in initiating the ETV verification process with a VB
too soon. The right time is precisely when the desired performance
of your technology for the intended market has been reached.
However, the data and documentation necessary for the ETV
verification must be collected during the entire development
stage, not after ! Indeed, the overall duration and cost of the ETV
verification process are strongly impacted by the quality of the
product performance data and associated documentation.

ETV eligibility: market readiness

■ Concept, case study, FAQs I

A product developer must ensure the highest standard of data
collection, analysis and documentation throughout product
development. Incomplete and unsatisfactory data could throw the
ETV verification off several months, and add significant unwanted
costs to generate the data that could (should) have been obtained
and documented during product development phase. Part IV of this
module is dedicated to the quality of the data necessary for the ETV
verification process.

ETV eligibility: standard compliance

■ Concept, case study, FAQs I

Before considering innovative features, an ETV eligible technology must
comply with all the standards required by the intended markets. The
notion of "intended market" is critical, in that it implies that a proposer
must be aware of the standards applicable in the different countries
where he intends to commercialize his product or technology. Whether
an ecotechnology deals with waste, air, water, construction materials,
etc., it should be of no surprise that it must comply with all relevant
standards. Both knowledge and compliance with the corresponding
technical or legal reference values are prerequisites for ETV verification.

ETV eligibility: standard compliance

■ Concept, case study, FAQs I

PURROT® obtained its ETV verification statement from the EU in
2015, which implies that it meets technical and environmental EU
standards. In order for PURROT® to be ETV verified in other
countries, say China, Anders Tange consulted with Chinese experts
on China's national regulations, which allowed him to check
whether PURROT® complied with Chinese regulations. This
approach is necessary in order to consider the ETV verification
process on the international market. This can also applied to EU
countries also, which do not necessarily follow the exact same
environmental regulations.

ETV eligibility: standard compliance

■ Concept, case study, FAQs I

It probably did not escape you that ecotechnologies can address a
wide spectrum of issues. VBs cannot be expected to be aware of all
the standards in all possible fields. As a specialist in your domain,
you should be aware of the standards and norms of relevance to
your field, and hence you are expected to provide the VB with this
knowledge. The information will be thoroughly verified by the VB,
but your providing the VB with this knowledge upfront is another
factor that will fast-track the overall ETV evaluation process.

ETV eligibility: innovation

■ Concept, case study, FAQs I

The ETV process requires that the eligible technology be
innovative, as the GVP (Annexe 1) speaks of "Innovative
environmental technologies". Innovation is an ill-defined concept,
and the GVP summarises innovation in the context of ETV as
"environmental technologies presenting a novelty in terms of
design, raw materials and energy involved, production process,
use, recyclability or final disposal, when compared with relevant
alternatives".

ETV eligibility: innovation

■ Concept, case study, FAQs I

For all practical purposes, innovation is defined relative to existing
solutions to a given situation or problem. Therefore, it includes
ecotechnologies whose performance is significantly better than best
available technologies (BAT) currently on the market.

ETV eligibility: innovation

■ Concept, case study, FAQs I

Separation technologies for liquid wastes, such as sludges are
already on the market. PURROT® 's offers a number of innovative
features compared to BATs. One strong innovative feature is that it
does not use any chemical additive, contrary to other known
technologies doing the same separation. Moreover, the PURROT®
module combines and integrates 5 separation processes into a
single modular piece of equipment. This innovative integration of
technologies provides a more stable operation and higher
efficiency, particularly with complex media like sludges or digested
biomass.

ETV eligibility: innovation

■ Concept, case study, FAQs I

The innovative nature of the ETV eligible products or processes
implies that the developer should be fully aware of benchmark
and/or competing technologies on the intended markets, domestic
and international. VBs will be very attentive to this information, so
that you are expected as an ecotechnology developer to be able to
benchmark your product against competitors.

ETV eligibility: innovation

■ Concept, case study, FAQs I

This implies that you are able to rate your product against existing
ones. By doing so, you will clearly inspire confidence and
demonstrate that you are truly on top of your game! The high level
of scrutiny imposed by the ETV verification process will help you
develop very strong and impactful commercial arguments, another
benefit of the ETV verification process.

ETV eligibility: innovation

■ Concept, case study, FAQs I

As ETV deals with innovative ecotechnologies, issues related to
ownership and protection of the technology are important. ETV
does not mandate that the technology be patented. Whether the
technology is patented or not, the ETV scheme is designed such that
information passed on by the proposer to the VB and the TBs
cannot be divulgated. This is guaranteed by the ISO17020 and
ISO17025 accreditation of the VB and TB respectively.

ETV eligibility: innovation

■ Concept, case study, FAQs I

Any technical expert recruited by the VB for a particular verification
becomes a defacto VB staff for all ETV verification matters, so that
he is subjected to the same expectations as any VB staff regarding
impartiality and confidentiality. All technical experts have to sign
non divulgation agreements. The recruiting and training of external
experts by the VB includes a thorough verification that there is no
conflict of interest between an expert and a proposer. Should the
VB detect a possible conflict of interest, he would qualify and
choose another expert to carry out the ETV verification.

ETV eligibility: intellectual property

■ Concept, case study, FAQs I

At the time of the ETV verification, PurFil ApS® had IP-registered
everything worth patenting with the Danish Patent and Trademark
Office. During ETV testing, the company gained worthy experience
relating to operation of the PURROT® equipment, to which the VB
and TB were witnesses. Given the confidentiality clause that is builtin the ISO17020 standard, which the VB and the TB must observe as
per the ETV requirements, this knowledge and experience were
secured. The ISO17020 requirements is an important and powerful
safeguard with regard to confidentiality of the information in the
whole ETV verification process.

ETV eligibility: intellectual property

■ Concept, case study, FAQs I

While patenting offers some comfort to investors (or qualified
advisors, like engineers) working in the field of environmental
technologies, it carries out little value to them overall. If you need
investors to help you bring your technology to the market, they'll
invariably want hard evidence of performance before committing
any funds. From Ander Tange's experience, "the true value of ETV
lies in establishing the proof of performance of your technology
!".

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs I

Knowing the technology is an obvious prerequisite for ETV
eligibility. This knowledge is described through a number of
important notions that were introduced in Module 1 of the course.
These notions, which are found in Appendix 1 of the GVP, are
recalled hereafter through important ETV keywords:
• Matrix or matrices
• Purpose
• Performance parameters
• Operational parameters
• Environmental parameters
• Additional parameters

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs I
These keywords are at the heart of ecotechnology development in
general, and ETV verification in particular. They are the starting
point of the ETV verification process, and are core to the definition
of the performance allegation of any ecotechnology.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs I
Due to the significance of these notions, the following slides
consider each one of them in turn, with illustrations from the
selected case studies from PurFil® ApS.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs I

The importance of these notions as they relate to one's
ecotechnology cannot be understated. Indeed, they should be an
integral part of ecotechnology development, irrespective of ETV. As
a technology developer, you should put significant thoughts into
these notions as they relate to your products or processes; not only
they will become the cornerstones of the ETV verification process,
but they fully define the actual value of your ecotechnology.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs II
Matrix
The GVP defines matrix as "the type of material that the technology
is intended for". Citing the 2014 "Comprehensive Guide for
Proposers to the EU Environmental Technology Verification Pilot
Programme", "examples of matrices [for water treatment
ecotechnologies] could be soil, drinking water, ground water,
cooling water, alkaline degreasing bath, effluent from domestic
wastewater treatment plant, etc.".

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs II
Matrix
The matrices chosen for the ETV verification must be carefully
selected so they cover the breadth of conditions across which the
ecotechnology is expected to be used. They must also be
thoroughly characterized with ISO17025 compliant analyses. Their
characterization will be reported in the ETV final report.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs II
In the case of PURROT®, the initial allegations of performance were
defined for three distinct matrices produced from 2 sites.
• The 1st site was a sow and piglet production farm, which
produced manure.
• The 2nd site was the Foulum biogas plant, which is the largest
university-owned test plant in the world, located at the University
of Aarhus in Denmark. This site provided 2 types of matrices,
namely fresh raw manure from cows and digested biomass.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs II
The photographs below show the industrial sites from which
samples of the 3 intended matrices were collected for PURROT®'s
ETV verification.

PURROT® operating at
farm site.

Site 1: 1.050 Sows and 32.000 piglets (pr.
year) farm, Hoejrupgaard, Ringe, DK

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs II
The photographs below show the industrial sites from which
samples of the 3 intended matrices were collected for PURROT®'s
ETV verification.

Site 2: Research Center, Biogas at
Foulum, Aarhus University, DK

Site 2: One of the tests-days during the

ETV in Foulum

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs II

It is important to keep detailed records of the protocol used for
obtaining samples of the selected matrices, as well as any
information related to the properties of the matrix samples. It is
highly recommended to document the sampling of the matrices
with photographs and /or videos, and to ensure that storage of the
samples does not alter their properties. Standards may exist for
handling specific samples, of which technology developers should
be fully aware.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs III
Purpose
A worthy ecotechnology addresses real needs. The ecotechnology
affects these needs through measurable and hence, quantifiable
parameters. With ETV, these define performance parameters and
their values give a quantitative meaning to the purpose of the
ecotechnology. The GVP defines purpose as "the measurable
property that is affected by the technology and how it is affected".

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs III
Therefore, in the ETV sense of the word, purpose combines:
▪ One or more variables associated with the performance of the
technology, with well-defined units (e.g. nitrate concentration in
mg NO3–/L).
▪ A term that describes the effect of the technology on the
variable(s) (e.g. Reduction in). This effect will eventually be
quantified by the ETV verification process in the units of the
variable(s) of interest.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs III
PURROT®'s aims to add value to liquid wastes from livestock
slurries, biogas plants and wastewater treatment plant (WWTP)
sludges by concentrating their valuable components (solids,
nutrients) into usable products. With respect to ETV, PURROT®'s
purpose is defined by the recovery (in wt%) of various valuable
components of plant sludges, such as phosphorus, nitrogen, etc.,
which equates to an increase in the content of the liquid and/or
solid in the said components.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs III

"Examples of purpose [in the ETV sense of the word] could be
reduction of nitrate concentration, separation of volatile organic
compounds, reduction of energy use (MW/kg), bacteria removal to
drinking water standards, monitoring of NOx, improvement of
heating value, etc." (See 2014, A Comprehensive Guide for
Proposers to the EU Environmental Technology Verification Pilot
Programme).

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs IV
Performance parameters
The performance parameters underlie the principal performance
claims of the ecotechnology. They are derived directly from the
purpose of the technology and associated parameters. From a
technology developer's perspective, they constitute the real target,
i.e. the real proof of performance, for which they seek an
independent validation with the ETV verification process.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs IV
The performance parameters of the PURROT® module arise from its
purpose, which relates to separation efficiency. Separation
efficiency is defined as the recovery factor of a given component in
the solid fraction. In other words, separation efficiency is a measure
of the proportion of a given component in the input digested
biomass or slurry that ends up in the solid fraction (expressed as a
percent).

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs IV
When treating either one of the 3 intended matrices, PurFil ApS®
sought to prove the following 5 performance parameters for the
PURROT® module:
1. Recovery of Phosphorus (TP) from the waste water/slurry to the
dry product (claim: recovery >35wt%).
2. Recovery of Total Nitrogen (TN) from the waste water/slurry to
the dry product (claim: recovery > 15wt%).

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs IV
3. Recovery of Organically bound Nitrogen (N-org.) from the waste
water/slurry to the dry product (claim: recovery > 35wt%).
4. Recovery of volatile solids (VS) from the waste water/slurry to
the dry product (claim: recovery > 55wt%).
5. Electricity consumption < 2.0 kWh per ton liquid waste treated
in PURROT®.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs IV
Different performance parameters and claimed values may be
necessary depending on operating parameters, which are discussed
in the next slide. For the sake of illustration, the following table
shows the ETV measured performance of the PURROT® module
with and without the use of the hydrocyclone for digested biomass
with total solids content in the range 6.2-6.4wt%, recalling from
Part I the hydrocyclone produces an additional product, called
sediment fraction, that increases recovery to the solid product.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs IV
With the matrix tested, all things being equal, the table aside shows
a marked increase in recovery of important nutrients (phosphorus,
nitrogen with the hydrocyclone. In fact, the initial ETV performance
claim for Total Organic Nitrogen recovery is only just met with the
hydrocyclone for this particular matrix, while other performance
claims are all exceeded.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs IV
Definition of performance parameters (and purpose) is critical to
the value of the ETV verification statement, since these parameters
will in the end constitute the technology performance claims and
will be reported and visible on the ETV verification statement. It
may happen that VBs will suggest additions to the list of
performance parameters. Indeed, their wide expertise with
environmental technologies may lead them to identify yet other
benefits of the proposed technology. This independent and critical
analysis of one's technology is a most welcome benefit of the ETV
verification process.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs IV
PURROT®'s performance parameters and measured values during ETV verification for
digested biomass with total solids content in the range 6.2-6.4wt%
Performance parameters = Percent recovery
(wt%) of component to the dry product

Without
hydrocyclone (wt%)

With Hydrocyclone
(wt%)

Phosphorus (performance claim > 30wt%)

46

58

Total nitrogen (performance claim > 30wt%)

22

31

Organic bound nitrogen (performance claim >
15wt%)

33

51

Total solids (performance claim > 50wt%)

56

60

Volatile solids (performance claim > 50wt%)

62

66

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs V

Operational parameters
The GVP defines operational parameters as the "measurable
parameters that define the application and the verification and
test conditions". "They define the conditions under which the
technology performs as claimed, e.g. production capacity,
concentrations of non-target compounds in matrix, temperature
range, pH range, other pre-requisites; they also define the
conditions under which the verification and tests will be carried
out." (cited from 2014, A Comprehensive Guide for Proposers to
the EU Environmental Technology
Verification Pilot Programme).

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs V
The operational parameters for the PURROT® module include:
- sludge related properties: mass flowrate (m3/h), total solids
content (wt%), recovery of TS, VS, TN, N-org. and TP, energy
consumption per unit volume of sludge (kWhe/m3)
- configuration of the PURROT® module: with/without the
hydrocyclone option

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs V
Different claims can me made depending on operational
parameters, which must be very clearly stated. Operation
parameters must cover the full range of operating conditions across
which the technology developer intends to make performance
claims. Say you would like to make performance claims for a
photovoltaic module, operation parameters would have to cover all
expectable conditions, not just sunny weather. At any rate,
operating parameters must all be identified and their range and
actual test value reported.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs V
Nobody's infallible! As a proposer, you should remember that there
is a shared responsibility between the VB and yourself to define all
the ETV parameters with a level of detail such that every potential
technology buyer will find all the answers to his questions in the
ETV report and statement of verification. This means that a great
deal of thoroughness and thinking must go into the identification
and definition of all the ETV ETV keywords that were discussed in
this module.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs VI

Environmental parameters
The GVP defines environmental parameters as the "measurable
parameters related to potential environmental impacts or the
environmental added value in a life-cycle perspective". The use of
resources during the life cycle of the technology is the main issue
here. This concerns consumption of water (e.g at which quality),
consumption of electricity or other energy (heat), consumables, e.g.
chemicals, used during operation and use of hazardous substances.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs VI
One important measurable environmental parameter associated
with PURROT® relates to the land area required to spread a set
quantity of manure or digested biomass. The Danish regulation of
nutrients in agriculture defines the “harmony area”, an
environmental parameter that describes how much area is needed
for a given production of manure. It states that 0.71 hectares are
needed per 100 kg nitrogen present in pig slurry and digested
biomass, against 0.59 hectares per 100 kg of nitrogen for cow
manure.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs VI
In regions with intensive livestock production, land for spreading
manure can be high demand, hence the high cost of spreading. The
high separation efficiency of the PURROT® module for digested
biomass from biomass plants can lead to about 35 % reduction in
land area required for nitrogen spreading. Since PURROT® reaches
high levels of solids separation, its solid product can be used for
other purposes than fertilizing on agricultural land, reducing further
the land area required for spreading the digested biomass.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs VI
Although a technology developer may feel fully aware of the
environment benefit of its technology, the VB, with its wide
expertise with environmental matters, may identify additional
environmental benefits of the technology of interest, adding new
value to the technology, or reveal negative impacts which can be
addressed by the developer to further improve the technology. This
is yet another added-value of the ETV verification process for the
technology developer.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs VII

Additional parameters
The GVP defines additional parameters as the "information on a
technology, not covered by performance, operational or
environmental parameters, but considered in the verification
process because of its usefulness and relevance for technology
users". Additional parameters, for a technology developers, can be
a differentiating factor, or it can be used to bring potential buyers'
attention to another benefit of the technology.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs VII
Not part of the list of performance parameters, the calorific value
of the solid fraction was measured and reported in PURROT®'s ETV
tests. The purpose is to obtain a measure of the energy value of the
solid fraction recovered by PURROT®, which depends on the dry
matter and the ash content of the solid fraction. The calorific value
is relevant if there is no option for disposing manure and/or if
burning the solid fraction can be used to produce energy.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs VII
The values measured in the laboratory are the gross calorific
value and the net calorific value. The gross calorific value is the
highest calorific value as this value includes the heat of
vaporization of the water. In addition, the net calorific value is
analysed because this parameter is used in Europe for
classification of fuels. This value is the gross calorific value
subtracted the heat of water vaporization. For the sow substrate,
only the gross calorific value was measured, whereas the net
calorific value was calculated only.

ETV eligibility: Knowing the ecotechnology
■ Concept, case study, FAQs VII
During the eligibility analysis, a VB process can be a good advisor
and recommend that differentiating parameters be measured and
reported as part of the ETV verification to reinforce the value of the
technology for potential buyers.

ETV eligibility: Final word
■ Concept, case study, FAQs I

Eligibility by the VB
During the eligibility analysis, a VB process can be a good advisor
and recommend that differentiating parameters be measured and
reported as part of the ETV verification to reinforce the value of the
technology for potential buyers.

ETV eligibility: Final word
■ Concept, case study, FAQs I
For a relatively new SME like PurFil® ApS, going to the market with
a new ecotechnology is a most challenging task. The company has
few resources to promote sales and marketing as its main focus is
on technology development and production. In addition, the
market is often skeptical when a new product is developed and
marketed by a company with little or no track-record.

ETV eligibility: Final word
■ Concept, case study, FAQs I
In this situation, the ETV scheme is of immense value, as the ETV
final verification report and verification statement give the
company incomparable selling and differentiating points. Using
Ander Tange's own words, "nothing can beat the ETV verification
scheme to prove one's ecotechnology !"

ETV eligibility: Final word
■ Concept, case study, FAQs I
During the development of this online material, the
ETV4INNOVATION project team developed an interactive "ETV
Readiness Level" (ERL) self-evaluation tool for proposers. As a
proposer, you will be asked to answer a number of questions
related to ETV on innovation, performance, environment, marketing
and intellectual property in relation to your ecotechnology. Upon
completion, the ETV Readiness Level tool will output a diagnostic, in
the form of a radar diagram, that will give you an indication of your
readiness level with respect to ETV.

ETV eligibility: Final word
■ Concept, case study, FAQs I

Click the ETV4INNOVATION button to download and
launch the ETV Readiness Level self-evaluation !
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Objectives
The lack of promotion of ETV is the cause that this innovative tool of
the European Commission is not reaching enough number of SMEs.
In order to increase recognition and knowledge of this initiative,
ETV4INNOVATION has created training materials of three modules
with the aim of providing insight into the different approaches of
ETV: basic, technical and commercial.
Module 3: PRACTICAL ASPECTS OF THE ETV VERIFICATION will
contain 4 lessons which cover different topics related to the most
important information about technology under EU ETV program:
specific applications, operational conditions, etc. taking into account
all measurements uncertainties and other assumptions. This
document covers Lesson 3: Step-by-Step ETV verification

Lesson 3: Step-by-Step ETV verification

Learning outcomes
This lesson enables you to understand the different phases followed
Learning outcomes
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during an Environmental Technology Verification (ETV) procedure
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Statement of Verification, ecotechnology
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Hours
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ETV verification overview
This unit aims to further detail the use of ETV logo in other
documents apart from Statement of Verification and also it
details the post-verification requirements.

The overall ETV verification procedure follows strict guidelines,
whose detail and workflow are defined in the latest version of the
GVP. The overall ETV workflow was introduced in Module 1 of the
course. This section of Module 3 is a practically orientated
presentation of the ETV verification workflow, based on actual ETV
verifications.
This learning module uses illustrative documents and data from
both the PURROT® and PURUF® ecotechnologies commercialised
by PurFil® ApS. These technologies were presented in Part I of this
module, to which the reader may refer to if needed. In both cases,
the VB was ETA-Danmark.

The rigor of the ETV workflow is an built-in feature of the ETV
scheme, which gives the ETV verification its credibility, its universal
acceptability and hence, its market value. The requirement of all
VB's to be ISO 17020 accredited is one important feature of the
ETV scheme that is in accord with the built-in integrity and
transparency of the scheme.

Source: GVP

The overall ETV verification procedure takes between 12 and 24
months from start to end, with an average duration around 18
months. There are several factors that impact this duration atop the
ETV verification per se, such as the application for national grants to
support the process, which many companies seek out, and the
testing associated with the verification process.
Overall, the ETV verification for the PURROT® module took 24
months from start to end. This is longer than the median duration
of ETV verifications; however the Specific Verification Protocol
required a comprehensive test campaign, which spread over nearly
9 months.

Speaking from his experience, Anders Tange, PurFil® ApS’ CEO
explains that the ETV test campaign required their testing different
types of liquid wastes, which they had not processed during
product development. This required few technological adjustments,
such as changing the original filter fabric. Since the ETV verification
requires that the technology be tested in its final configuration, this
caused delays. It is clearly not advisable to modify the design during
ETV testing, as eligible data are only those that are obtained with
the final configuration. Not everything can be anticipated
unfortunately, and “Murphy’s law” is never too far away
unfortunately!

The readier the proposer, the shorter the ETV verification. Indeed,
the duration of the ETV verification is a strong function of the ETV
readiness level of the proposer. Should a technology vendor follow
the ETV principles, and hence the learnings from this course into
his product development strategy, the ETV readiness level will be
high and the duration of the ETV verification will be shortest. It is
reminded that Module 1 of this course proposes an ETV readiness
level test, which the proposer is invited to use in order to assess his
readiness vis-à-vis ETV for a given technology.

Overall timeline of the PURROT® ETV verification process
Eligibility Assessment
24.04.2014
Contact with VB
24.10.2013

Quick-scan
23.04.2014

Verification contract
14.01.2014

Test plan review
20.08.2014

Verification report (final)
30.10.2015

Verification proposal
19.09.2014

After receiving the
grant, PurFil® ApS
tested and
adjusted the
design at different
locations, to be
ready for the ETV
testing phase

2014

Test System Audit report
14.01.2015
Test plan: 20.08.2014
Audit tests : 01.09.2014 – 15.01.2015

Specific verification
protocol
26.09.2014

2015

Test report review
22.10.2015
The TB and PurFil® ApS
took a few weeks to analyse
the test results and submit
them to the VB

Statement of Verification
19.11.2015

2016

Overall timeline of the PURROT® ETV verification process
Using Anders Tange’s words “A proposer must start informing his
potential customers that his ecotechnology is undergoing an ETV
verification as early as possible, and spread the word about the
properties that will be verified, insisting upon the fact that the
ETV scheme guarantees a completely independent performance
evaluation. And then, the proposer crosses his fingers or lights a
candle for the ETV verification to return the best performance
possible, which is precisely what we did for PURROT®!”

Cost of the PURROT® ETV verification process
As ETV applies to any ecotechnology, irrespective of their
complexity, the overall cost of the ETV verification can vary
significantly. There is a natural correlation between the complexity
of the technology, hence its market value, and the cost of the ETV
verification. While the aim of the ETV scheme is to drive the average
ETV verification cost to under 20 k€ for SME's, verification of simple
technologies may be 5 k€ while complex energy production systems
may cost 100 k€ or more.

Cost of the PURROT® ETV verification process
Integration of ETV principles early into the development of an
ecotechnology is expected to drive the ETV verification cost down.
Moreover, proposers should be aware of possible opportunities of
EU and national innovation funding schemes to provide support
for ETV verification.

PurFil® ApS' overall cost estimate for PURROT®'s ETV verification is
100,000 €. This is in the high range of ETV verification costs. Upon
a closer look, this cost figure, whose breakdown is provided to the
right, shows that about 30% (27 k€) of this cost was for the VB and
the TB, i.e. the ETV verification per se, which a 30 k€ grant by the
Danish Ministry of Environment covered. The rest of the cost was
PurFil®'s logistics (equipment transport and set-up, repairs, manhours) of running tests on various industrial sites as required by the
performance claims targeted by the proposer.

8,1
19,0

Verification body
(VB)
Test body (TB)
PurFil® ApS

70,2

Cost breakdown (in k€) of PURROT®'s ETV verification

The ETV Statement of Verification
Upon completion of the ETV verification process, the VB issues a
Statement of Verification and a final report. Statements of
Verification for verified ecotechnologies can be found on the EU ETV
website, on which the verified technology has its own webpage,
available in several languages. Once online, these documents are
visible web-wide, and accessible to all buyers. The statement of
verification has a unique registration number, an ETV logo and a
date of issuance.

PURROT®'s statement of verification, with registration number
VN20150006, and verification report can be downloaded from the
EU ETV website. The verification report is also browsable online as a
21 page long document that provides all the detailed information
about the technology, the testing and performance results.
The ETV verification can be referred to by the proposer on his
commercial brochures as a URL to the EU website or its registration
number, which anyone can search on the internet in order to access
the ETV documents.

Contact Phase
This unit aims to further detail the different Environmental
Technology Verification (ETV) programmes around the world and
the possibility of achieving International Joint Verification to
reach to more markets quickly.

The contact phase is the first phase of the ETV verification scheme.
It is a go/no go step that leads to the VB's decision about the
eligibility of the proposed ecotechnology for the ETV verification
process.
The initial contact between ecotechnology developers and VB’s can
vary between countries. In Denmark for instance, VB’s generally
initiate the contact. They also offer their assistance to the
companies for applying to to ETV-related public grants and provide
assistance with the eligibility (quick-scan) phase. This was the case
with PurFil® ApS, which was directly approached by the Danish VB
ETA-Danmark.

From
an
ecotechnology
development
perspective,
the contact phase should be
a formality if the proposer
understands
the
ETV
rationale.
A
clear
understanding
of
the
practical
content
and
recommendations from this
course will guarantee the
success of this phase.
Source: GVP

Selecting a VB
The ETV verification process can only be done through a Verification
Body (VB). You may recall from Module 1 that a Verification Body is
a certified organization that fulfills the requirements of ISO 17020 to
perform verifications under the EU ETV Pilot Programme, that is in
compliance with the requirements specified in the General
Verification Protocol document (GVP). Put another way, you will
need to select and entrust your ETV evaluation process to a VB of
your choosing.

Selecting a VB
PURROT®’s ETV verification was handled by ETA-Danmark. There
was no choice of VB for PurFil® ApS to choose from, as it is the only
accredited Danish Verification Body (VB). Other countries may have
one or more VB’s for a proposer to choose from, but the choice is
limited in general. Anders Tange says that what matters more is the
choice of Test Bodies (TB’s). In Denmark, there are 5 test bodies,
each one having testing expertise dedicated to different
technological fields. The agricultural technologies developed by
PurFil® ApS clearly called for selecting AgroTech (Institute for Agri
Technology and Food Innovation - www.agrotech.dk ) as a TB.

Selecting a VB
More and more countries, not just EU-based countries, have one or
more accredited VBs. You can find an updated list of European VBs
at
https://ec.europa.eu/environment/ecoap/etv/verificationbodies_en. You are at liberty to choose any accredited VB from this
list, regardless of your country of residence. Availability and cost
could be a factor in your choosing a particular VB. However, their
VB accreditation status means that they are all equally capable of
handling the ETV verification of your technology. This being said, it
often makes practical sense to turn to a VB from your own country,
as spoken language may be a governing factor to ensure that
spoken and written exchanges between yourself and the VB are
efficient and offer no room for misunderstanding.

Confidentiality I
A common concern of ecotechnology developers relates to
confidentiality. Indeed, besides the VB, third parties may take part
in the ETV verification. These third parties may be:
• External expert. It makes sense that VBs will have to ask experts
that are outside their own organization from time to time, as they
do not necessarily possess all the technical expertise to address
all aspects of a given ecotechnology. When external experts are
commissioned by the VB to contribute to an ETV verification
process, they become defacto integral part of the VB for the
verification in question, and hence they must comply with the
same obligations as the VB.

Confidentiality I
• Test bodies. Test bodies intervene during the ETV verification
process to carry out additional tests required by the VB. They are
selected by the proposer, and must be ISO 17025 certified, which
offers built-in confidentiality guarantees.
The figure shows all the contributors of the PURROT® ETV
verification process.

Confidentiality I
As part of their own accreditation, the VB's must demonstrate that
they have procedures in place to train the technical experts about
the ETV requirements. Once trained, for the purpose and duration
of a given ETV verification, external experts become part of the VB's
staff and hence are subjected to the same level of impartiality and
independence. Included in the external experts' qualification
process is a thorough analysis of potential conflict of interest, which
is imposed by the requirements of the ISO/IEC 17020 accreditation
of the VB.

Confidentiality II
To become an ETV Verification Body, a VB must be ISO/IEC 17020
accredited. This standard is a conformity assessment relating to
inspection activities. In particular, it defines strict impartiality and
independence criteria (ISO/IEC 17020 Type A requirements) that
must be met by VB's. These criteria apply to all third parties that
may intervene during the ETV verification process.

Confidentiality II
Anders Tange, PurFil® ApS’ CEO : “Any protection (IPR) of your
product must be done before starting the ETV verification. In my
opinion, the ETV verification must be a success story, as you come
knowingly with performance claims, and the ETV verification simply
validates your claims. This is precisely why anyone would go through
the ETV scheme, which gives you a real marketing advantage. If the
ETV verification fails, that simply means that the technology (and
yourself) were not ready.

Confidentiality II
Some companies may be tempted to use a public ETV-grant to
subsidise the final testing of their new product, and in such a
situation, the ETV verification may fail. This practice may be “good”
for the producer, but it clearly is bad for the customers as the test
results will not be made public in this case. This is clearly bad for the
ETV scheme, and as I said, there should only be one outcome of the
ETV verification, and that is a successful one!”

Confidentiality II
VB's are accredited by their national accreditation institute. In
France for instance, VB's are accredited by the COFRAC, the French
accreditation committee. The duration of their accreditation as a VB
is 5 years, and VB's undergo an inspection every year to keep their
accreditation to perform ETV verification. The inspection process is
carried out by an inspection team that comprises a qualitician and
technical experts in the different ETV technical groups.

Confidentiality II
The inspection process takes 1 to 2 days typically, during which VB's
are scrutinized for their meeting the ISO/IEC 17020 Type A
requirements by the qualitician, and ETV verification files are
thoroughly checked by the ETV technical experts. The rigorousness
of this process guarantees the quality of the ETV scheme, and
contributes to the ETV scheme value.

The ETV Quick-Scan I
The Quick-scan is a rapid evaluation guide that encompasses, in a
concise format, all the criteria used by a VB for first-hand evaluation
of the ETV eligibility of an ecotechnology. The Quick-scan comprises
a number of sections that capture the entire philosophy of the ETV
scheme. This document is completed by the technology developer.
A standard version of the Quickscan is found in Appendix 3 of the
GVP.

The ETV Quick-Scan I
VBs may develop their own version of the quick-scan based on that
proposed in the GVP. The VB’s version is generally more explicit, and
hence simpler to complete, than the GVP’s template version. The
quick-scan, which the proposer submits to the VB, is all the
information which the VB requires to make an evaluation of the
eligibility of the technology with respect to ETV. Typically, this
analysis will require one full day’s work by the VB.

The ETV Quick-Scan I
The following slides show and discuss PURROT®'s complete quickscan report, whose template was provided to PurFil® by ETADanmark (the VB). PurFil® ApS worked hand-in-hand with AgroTech,
the chosen TB, to produce quality test data for both what the
company knew about the performance of the PURROT® module,
plus what they wanted to claim for new potential markets. In the
end, the TB completed the quick-scan on behalf of the company.

The ETV Quick-Scan I
In retrospect, this TB-proposer partnership is a rather efficient way
to provide the VB with what is really expected for the contact
phase. The quality of the contact phase, which was greatly helped
by the TB-proposer partnership, was also instrumental in PurFIl®
ApS obtaining the ETV-grant from the Danish government. The grant
application requirements also required the documents necessary
for the ETV contact phase, so all documents were ready by the time
PurFIl® ApS stepped in front of the VB!

The ETV Quick-Scan I
The proposer will receive the Quick-scan he needs to fill out directly
from the VB, directly after the contact phase. The quality of the
quick-scan content is a direct reflexion of the proposer's level of
readiness vis-à-vis ETV, and the proposer must pay the utmost
attention to its completion. It will be backed-up by a thorough and
quality documentation which the proposer is also expected to
provide to the VB.

The ETV Quick-Scan II
The first page of the Quick-scan states the name of the technology,
the contact details for the VB and the proposer, the project number
assigned by the VB to the ETV file.

The ETV Quick-Scan II
The following quick-scan section specifies the technology area for
the ecotechnology of interest. This section should list all 7
technology groups (See section I). Only one technology group can
be selected in a given ETV verification, even though the
ecotechnology is relevant to several technology groups.
However, at the time of PURROT®'s ETV verification, the EU ETV
pilot programme considered only 3 of the 7 ETV technological
groups. Given the agricultural purpose of PURROT®, the VB added
and selected the 6th technology group to its Quick-scan report.

The ETV Quick-Scan II
It is clear that both the Waste and Energy technology groups could
have been checked for the technology. In Anders Tange’s opinion,
the choice of technology groups is not critical as what matters is the
ETV verification statement of the performance claims, which are the
selling argument for one’s product.

Source: PURUF® quick-scan

The ETV Quick-Scan II
Ecotechnologies may be relevant to different technology groups, say
waste and energy. Compared to the benefit of having ETV-verified
performance claims, the importance of the technology group under
which the ETV verification falls is rather secondary. That said, for
commercial and communication standpoints, it is perhaps wise to
select the technology group that is most inline with the targeted
market for the ecotechnology.

The ETV Quick-Scan III
The following section of the quick-scan includes a description of the
technology and purpose. Some VBs add a quick-scan section that
presents the working principle(s) of the technology. As discussed in
prior module, the purpose is the reason(s) for the technology, in
quantitative terms.
Anders Tange stresses that the wording of the purpose is very
important, as, using his own words: “this is in the end what will
make the headlines of your ETV-marketing !”

The ETV Quick-Scan III

The ETV Quick-Scan III
Before contacting a VB, the proposer should have full knowledge
about the current value of his technology, including market(s) and
competing technology(ies).
The more information provided by the proposer to the VB the
better. The information provided will always be cross-checked by
the VB through its experts, but upfront information provided by the
proposer will speed the eligibility verification process significantly.

The ETV Quick-Scan IV
Besides the technology description, the proposer is expected to
indicate relevant alternatives or competing technologies. This
expectation is important as ETV eligible technologies have to offer
some degree of innovation as compared to the best current
technologies. A proposer must be aware of the competition, and
should provide the VB with clear information about its
differentiating claims.

The ETV Quick-Scan IV
The competing technology evaluation was not asked in the case of
PURROT® at the Quick-scan stage, and an example is provided here
for PURUF®, the other technology developed by PurFil® Aps that
was presented in Module 1.
The structure/format of the quick-scan is variable, however the
same information is collected. To help the proposer, VB’s have a
tendency to provide helpful filling aids.

The ETV Quick-Scan IV

Quick-scan
filling aid

Source: PURUF® quick-scan

The ETV Quick-Scan V
The performance allegations claimed by the proposer are
necessarily bound to well-defined matrices. Definition of the matrix
or matrices is important, as matrices define the range of conditions
over which the performance claims are guaranteed to apply. As
discussed in prior modules, matrices refer to the nature of the
material which the technology is intended for, such as a particular
type of soil, a specific type of water, etc.

The ETV Quick-Scan V
The figure shows the initial matrices indicated by PurFil® ApS for the
PURROT® module. The matrices are likely to be more precisely
defined at a later stage in the ETV verification process, so Anders
Tange recommends that they be defined with some degree of
flexibility in the quick-scan.

Source: PURROT® quick-scan

The ETV Quick-Scan V
In the final claims, the definition of the matrices may differ from
those defined by the proposer in its initial claims. Indeed, the VB
may request that the matrices be redefined to match the actual
performance claims and intended applications of the technology. It
may also happen that, at the time of testing, in the case additional
tests are required, the matrices tested differ to some extent from
the intended ones. With PURROT® for instance, PurFil® ApS did not
know beforehand which biogas plant they would use for their ETV
tests.

The ETV Quick-Scan VI
The definition of the initial performance allegations claimed by the
proposer is the driver behind the ETV verification process. They are
bound to the matrices. Performance allegations are quantitative,
and make reference to a well-defined purpose and precise
performance parameters.

The initial performance claims for PURROT® related to the
recovery for specific valuable fractions in the matrices of interest.
The quantitative performance parameters of interest for this
ecotechnology are recoveries, expressed in wt% (noted % here),
and energy consumption measured in kWh per unit mass of feed
to the process.

The ETV Quick-Scan VI

Source: PURROT® quick-scan

The ETV Quick-Scan VI
The initial performance claims are indicated by the proposer at the
very start of the ETV verification process. They may differ in wording
and/or in values from the final claims that will be verified and
reported in the final ETV verification statement. Some performance
claims may for instance prove unverifiable at the level of confidence
set by the VB. The VB, given its wide-spectrum expertise, will have a
strong say in the final definition of the performance allegation
claims. The VB may also suggest additional claims in the interest of
the proposer, which the proposer had not seen given his strong
technology focus.

The ETV Quick-Scan VII
Based on the quick-scan, the VB makes an educated decision about
the market readiness of the technology. While the ETV scheme is
intended for ready-to-market technologies, the VB may also accept
technologies whose level of development is close to the commercial
level if future modifications are not deemed to affect the
performance claims.

The ETV Quick-Scan VII
With both PURROT® and PURUF®, the technologies were not
deemed ready-to-market at the ETV eligibility stage. With PURUF®,
Anders Tange indicated that the full-scale module would perform
better than the pilot-scale module, and yet decided that it was still
in his company’s best interest to settle for the lower performance
claims of the pilot-scale version. This of course was a commercial
judgement on his part, which may or may not be advisable
depending on the technology. He justifies this strategy on the basis
that for an SME, it may not always be possible to risk building a
“large” full scale installation before you have completed the ETV
verification and got your first paying customer.

The ETV Quick-Scan VII
Source: PURROT® quick-scan

Source: PURUF® quick-scan

The ETV Quick-Scan VII

Evaluation of market readiness is a pillar of ETV verification, as it is
intended for technologies that have reached their commercial
version.

The ETV Quick-Scan VIII
The Quick-scan also looks at the compliance of the proposed
technology with relevant standards, in relation to the markets that
are targeted by the proposer. To this end, it contains a series of
points dedicated to the legal acceptability of the proposed
technology.

The ETV Quick-Scan VIII
The insert shows the intended market for the PURUF® technology
and the company indicated that the technology was compliant with
the intended markets. As said earlier, the quick-scan was filled out
by the TB with whom PurFil® ApS conducted the 2009 proof of
concept with farm manure. The quick-scan is a generic document
that allows you to consider many potential markets, i.e. not be set
on specific isolated ones.

The ETV Quick-Scan VIII

Source: PURUF® quick-scan

The ETV Quick-Scan VIII
The range of technologies that can be ETV verified is virtually
limitless. VBs have a wide-spectrum knowledge, however they are
not omniscient. As a technology developer, the proposer must be
well aware of the standards that are relevant to his technology, for
all intended markets. The proposer is expected to provide as much
information as possible to the VB on relevant standards, bearing in
mind that different countries and markets can all have specific
standards. Of course, the VB will cross-check the information with
its experts.

The ETV Quick-Scan VIII
Innovation is also an important feature of ETV verification. The
technology has to offer innovative features/performance compared
to alternative technologies, which the proposer is expected to
convey in the quick-scan.
The illustrative example is provided here for the PURUF®
technology. The description provided by PurFil® ApS brings out the
essential innovative features of the technology, without too much
detail. The proposal phase of the ETV verification, should the
technology be deemed eligible for the verification, will provide all
the details.

The ETV Quick-Scan VIII

Source: PURUF® quick-scan

The ETV Quick-Scan VIII
It is always recommended that the proposer includes photographs
and diagrams in the quick-scan as a means of showing the
technology to the VB. This also helps the VB in making a judgement
about the level of development of the technology.

The ETV Quick-Scan IX
The following section of the quick-scan concerns the environmental
value of the technology, which is at the heart of ETV verification.
The analysis considers 4 phases in the life of the technology:
1. The extraction and transformation phases of the natural
resources (energy, raw materials) used by the technology
2. The manufacturing phase
3. The use phase
4. The end-of-life phase

The ETV Quick-Scan IX
The point behind this aspect of the ETV verification is that the
environmental evaluation is not limited to the product itself. This is
an important notion which technology developers must integrate in
their technology development.
PurFil® ApS stresses in the quick-scan that its technology uses only
use 100% recyclable materials, like “pure” stainless steels without
heavy metals, plastics like PP and ABS without Chlorine, etc.
Moreover, their
products operate without polymer-based
chemicals.

The ETV Quick-Scan IX
Am important added-value of the ETV verification is the scrutiny
with which the verification process, through the VB, will look at the
proposed technology in terms of environmental impacts. The ETV
verification process, through the VB, is a guarantor of the
environmental value of the technology. The ETV verification scheme
cannot be mistaken for Life Cycle Assessment (LCA), which is the
standard judge of environmental performance. It is recalled that the
information relating to the environmental impact of the technology
is declarative only, hence the added value of the VB whose
expertise with all matters relating to environmental impacts is
significant.

The ETV Quick-Scan X
With the alarming rate at which natural resources are being
depleted by human activities, it is not surprising that the ETV
scheme pays close attention to the impact of ecotechnologies on
the use of natural resources, whether materials or energy. As stated
in the GVP, “this also includes all of the raw materials, the energy
and water used and all waste or emissions released to the
environment during these activities. The VBS, who often have
strong expertise in environmental impact assessment, will invariably
examine these issues very closely.

The ETV Quick-Scan X
Anders Tange :”Materials’ traceability is always an issue, and
manufacturers who say they can trace every product back to its
cradle are most likely bending the truth. Our products use a lot of
steel, and we don’t have much detail about their production, only
that we purchase “pure” steel. On the other hand, we know
everything about the ceramic membranes we use from its supplier,
who also supplies to the food and pharmaceutical sectors. For the
plastics we use, we require from our suppliers that they come from
recycling sites, however we have not gone to the fabrication site to
check with own eyes.”

The ETV Quick-Scan X

Source: PURUF® quick-scan

The ETV Quick-Scan X
The issue of the impact on natural resources should rank high in the
development of an ecotechnology. The provenance of the materials
used to manufacture the technology is a point of concern which
technology proposer should consider carefully, although there is no
binding condition that may affect the validity of the ETV verification
statement over time. At any rate, the origin of raw materials is a
strong commercial argument.

The ETV Quick-Scan XI
As with the use of natural resources, the VB will pay close attention
to the impact of the technology for both manufacturing and use
phases. The proposer is therefore expected to provide the VB with
as much quantitative and generic information as possible so the VB
can make an educated judgement.

Source: PURUF® quick-scan

The ETV Quick-Scan XI

Source: PURUF® quick-scan

The ETV Quick-Scan XI
Anders Tange: “our products are sold to, and operated by farms and
waste water treatment plants. Even though our products all run fullautomatic with wireless communication between our clients and
PurFil® ApS, we are not directly operating the machines. What we
know of course is that our clients have all selected our products
because of their performance and environmentally friendly
operating features. We also provide them with special training on
how to operate them in the best possible manner. After that, we are
not in direct control of the use phase of our products, we can only
hope they are used as they should.”

The ETV Quick-Scan XI
These issues are critical as technology byers expect the highest
environmental standards from ETV technologies, and
ecotechnologies in general.

The ETV Quick-Scan XII
The end-of-life is one important dimension of the ETV eligibility
evaluation process, which is often not fully considered by
technology developers. The VB will also make an evaluation of the
impacts of the end-of-life of ecotechnologies based on their
expertise and the information provided by technology developers.

Source: PURUF® quick-scan

The ETV Quick-Scan XII
The end-of-life is one important dimension of the ETV eligibility
evaluation process, which is often not fully considered by
technology developers. The VB will also make an evaluation of the
impacts of the end-of-life of ecotechnologies based on their
expertise and the information provided by technology developers.

Source: PURUF® quick-scan

The ETV Quick-Scan XII
Anders Tange: “As with the use phase, our clients are our products’
end-users. They will handle the end-of-life of our products. Our
conception is to have a easily dismantable equipment with mostly
recyclable parts, but who’s to say what will really happen in the
field? Our 24/7 after sales service collects and recycles spare parts.
As we are very much concerned with environmental protection, we
are currently thinking about leasing our equipment, which would
then allow us to manage the whole life cycle of our products. This is
probably the way to go so we have full control over the end-of-life of
our products.”

The ETV Quick-Scan XIII
As the ETV scheme aims
to
promote
the
commercialization
of
worthy ecotechnologies,
the quick-scan contains a
series
of
questions
dedicated to technology
ownership
and
intellectual property.
Source: PURUF® quick-scan

The ETV Quick-Scan XIII
Anders Tange: “Back in 2009, as the “Developer”, I protected the
PURUF® technology with a patent, which was mainly about the heat
exchanger concept that is built in the module. We have just
extended the patent for another 10 years in 2019. With this,
although I understood and had faith in the protection that is built-in
the ETV scheme, I had no problem with explaining our technology to
the VB and the TB, as well as putting it into writing in the quick-scan
and the ETV proposal. But in my mind, what matters most for our
company is to prove the performance of our technology beyond
question, which is why we are fully committed to the ETV
verification scheme for all our technologies.”

The ETV Quick-Scan XIV
Ingrained in the ETV scheme is the fact that ETV is a quantitative
scheme. It leaves no room for subjectivity, as the ETV scheme
draws objective conclusions about the performance of
ecotechnologies solely based on hard data. A performance claim
will be validated and reported in the ETV verification statement if
and only if there is hard data to back it up. In hard data lies the
incorruptible strength of the ETV scheme ! The importance of data
in the ETV scheme justifies that Section 4 of this learning module
be entirely dedicated to data quality (acquisition, analysis,
reporting).

The ETV Quick-Scan XIV
As PURUF® was thoroughly tested at the prototype stage, there did
not exist hard data for the ETV scheme to validate any performance
claims on the commercial version of the PURUF® module. The VB
requested therefore that a full testing campaign be conducted as
part of the ETV verification. Details and requirements of the test
campaign were defined and reported in the Specific Verification
Protocol (SPV).

The ETV Quick-Scan XIV

Source: PURUF® quick-scan

The ETV Quick-Scan XIV
The situation whereby the proposer starts the ETV scheme without
data for the commercial version of the ecotechnology of interest is
the worst case scenario in terms of cost and duration of the ETV
scheme. This is not an advisable situation, as proposers should
consider the ETV scheme with most if not all the data necessary to
support the performance claims of the ready-to-market
technology. Companies may be able to obtain national or regional
financial support to help them carry out additional ETV testing, but
applying for such funds is not always possible and is also likely to
add addition delays to the ETV scheme.

The ETV Quick-Scan XV
From the quick-scan, which the proposer is responsible for
drafting, the VB makes an informed and final decision about the
eligibility of the proposed technology for ETV verification.
The figure shows the eligibility checklist that was used by ETADANMARK to make its final decision about the eligibility of PURUF®
based on its quick-scan. Logically, the VB did check the absence of
data necessary to validate the performance claims in its final
assessment.

The ETV Quick-Scan XV

Source: PURUF® quick-scan

The ETV Quick-Scan XV
It is highly recommended that you complete a Quick-scan yourself
in order to rate your level of readiness vis-à-vis ETV during the
course of your product development. As a reminder, a quick-scan
template is provided as Appendix 3 of the GVP. An ETV-readiness
evaluation tool is also provided with this course as a means to
auto-evaluate your ETV readiness level.

Final words
The VB will decide whether the ecotechnology is eligible for the
ETV scheme from the quick-scan, and only from the quick-scan.
Indeed, the quick-scan is structured so that it is sufficient for the
VB to make an educated decision on all ETV criteria, which the GVP
states as the following questions:”
• Is the technology description sufficiently clear? Are the
preliminary elements for the performance claim specific to the
technology and verifiable?
• Does the technology fall within the scope of the EU ETV pilot
programme technology areas, as provided in Appendix 2?

Final words
• Does the technology fall in the accreditation scope of the
Verification Body? If the technology is in the scope of the
programme but not in the accreditation scope of the Verification
Body, the proposer will be referred wherever possible to other
Verification Bodies whose accreditation scope is likely to include
the relevant technology group;
• Is the technology ready for the market, i.e. is the technology
available on the market, or if not, is it developed to the extent
that no change affecting performance is likely before introduction
to the market (e.g. full-scale or prototype scale with direct and
clear scale-up instructions)?

Final words
• Does the technology potentially present an environmental added
value?
• Does the technology potentially meet user needs in terms of
functionality, claimed performance and environmental added
value?
• Is the technology expected to perform in line with applicable legal
requirements?
• Does the technology show a sufficient level of technological
innovation?”

Final words
As an ecotechnology developer, you should always keep these
questions in mind, especially since most of these questions are at
the heart of ecotechnology development, irrespective of the ETV
scheme.

Proposal Phase
This unit aims to detail other environmental policies that
synergise with Environmental Technology Verification (ETV)
as Green Public Procurement and Public Procurement
Innovation to achieve a wide impact of ETV verification

Once the eligibility check is complete, provided it receives the
green light by the VB, comes the proposal phase. Upon completion
of this phase, the VB provides the proposer with a quotation for
the ETV verification, which provides a detailed cost estimate for the
verification procedure (excluding tests), together with a list of
potential tests and/or analyses to be performed. The proposer will
then have to identify test bodies and obtain quotations from them
for carrying out the additional tests and analyses asked by the VB.
With all these costs in mind, the proposer then decides whether or
not to proceed with the ETV verification.

Source: GVP

Final words
In general, the eligibility check is a service which VB’s offer free of
charge, bearing in mind that it requires at least one full day’s work
from the VB, depending on the quality of the information provided
by the proposer in the quick-scan.

In general, the eligibility check is a service which VB’s offer free of
charge, bearing in mind that it requires at least one full day’s work
from the VB, depending on the quality of the information provided
by the proposer in the quick-scan.

The ETV Quick-Scan XV
As an introduction, here are a few general comments and
afterthoughts from Anders Tange, PurFIl®’s CEO: “The framework
of the ETV verification is thorough and the workflow is detailed in
the GVP. As you may have noticed throughout this course, we often
make reference to templates provided by the GVP for the various
documents that must be produced in the course of the verification.
Having said that, proposers having gone through the verification
process would most likely have different stories to tell.

The ETV Quick-Scan XV
In our case, most of the actual written and legwork was done by
the TB and ourselves. We did not ask much of the VB, and in
retrospect, maybe we should have asked the VB for more practical
support, maybe saving us some guess work and time in the
process. Be as it may, the whole procedure worked rather well.
With hindsight now, I would recommend not to over-estimate the
performance claims of your “wonderful technology or product”
when you plan the verification with the TB. Indeed, if the
verification doesn’t validate you claims, this will end up with a less
saleable Verification Statement to show your customers !

Relevant information
Like the quick-scan, the proposal is a document which is drafted by
the proposer. Appendix 4 of the GVP provides the proposer with a
clear template for writing this document. The documents includes
7 sections:
1. A front page that states the purpose, the VB and proposer
contact details, whether this is the first ETV verification of the
technology and addition comments from the quick-scan.

Relevant information
2. Technological description of the technology. Anders Tange
stresses that “the description must be short, and include some
pictures and photographs to help the VB understand the
technology. The novelty and strengths of the technology must be
clearly presented also, with respect to known technologies. This
description must lead logically to the claims, that is what you want
to prove during the verification”.
3. Intended application of the technology, including matrix,
purpose and technical conditions. Anders Tange adds that “you
have to be very factual about all these issues, use clear names for
parameters, and actual figures whenever possible”.

Relevant information
4. Initial performance claims. Anders Tange recalls that “you must
describe the expected goals of the ETV verification based on
quantitative results (proofs) which you have obtained during
product development, which have cost you a great deal of
course. Whenever possible, you must do your very best so that
the data you have generated during product testing is eligible
for the verification. In our case, this was not the case, however
we managed to obtain national funding to pay for the
additional testing and analyses requested by the VB. This
however did cost us more than the grant we received, as the
additional testing required many man-hours from our
company.”

Existing data
The front page of the
proposal phase states
the purpose, the VB and
proposer
contact
details, whether this is
the first ETV verification
of the technology and
addition
comments
from the quick-scan.
Source: PURROT® Verification Proposal

Existing data
PurFil® ApS selected ETA-Danmark as the VB for the ETV
verification of its PURROT® module. The proposer confirmed that it
was the first time it sought out an ETV verification for the
technology. The document restated the comment made by the VB
about the quick-scan regarding the lack of technical description for
the technology.

Technology description
The next section of the proposal is a technical description of the
technology. There is no formatting constraint to this section, and
the proposer is expected to provide as much technical and
quantitative information as possible, as it is the sole basis upon
which the VB will evaluate the technology fully and draft the
Specific Verification Protocol (SPV). Notwithstanding additional
tests that may require the VB to go physically to a test site, it is
important to recall that the ETV verification process is a paper
based evaluation process.

Technology description
If the additional testing requires on-site tests, the VB will come and
visit the site and audit the tests. This will lead to an “ETV Audit
report”, which will be discussed later in this learning module. At
the proposal stage, the proposer must provide the VB with detailed
and comprehensive documentation about the technology and its
use, which the VB will use to design and write the Specific
Verification Proposal.

Technology description
PurFil® ApS provided the VB with 4 pages of technical details about
its PURROT® module, with 5 annotated photographs. This gave the
VB all the information necessary to understand the technology.
Extracts from these pages are provided in the next slide for
illustration.

Technology description

Technology description I
The significance of the quality of the documentation provided by
the proposer for the VB to analyse cannot be emphasized enough.
If the documentation is not sufficiently clear for the VB to validate
a test result for instance, the VB will invariably ask for the test in
question to be redone. This has critical consequences on the
overall cost and delay of the ETV verification.

Intended application
The following section of the proposal describes the intended
application of the technology, which includes a definition of the
matrix or matrices and purpose.

This section describes the intended application of the technology.
The proposal targeted 3 distinct matrices for PURROT®.

Intended application

Source: PURROT® Verification Proposal

Initial performance claims
The performance claims, from the proposer’s perspective, is the
very point of the ETV verification scheme. Once verified by the ETV
scheme, they will have a very strong commercial value for the
proposer, as there is no other validated scheme to date that can
guarantee performance claims made by any technology seller.
The initial performance claims for PURROT® are very clearly stated
in the proposal, in quantitative form. Anders Tange insists that
“This is where you have to make sure you don’t “promise” too
much, so your verification is a complete success”.

Initial performance claims

Source: PURROT® Verification Proposal

Existing data
The capacity of the proposer to provide tangible quality data is of
paramount importance for the ETV verification, for the assessment
of the proposal by the VB, and also for the overall cost and
duration of the verification. Even if ETV verification is a profitable
investment for the applicant for marketing purposes, it remains a
cost item. Data quality and comprehensiveness at the start of the
ETV verification is a guarantee for the proposer of a successful, low
cost and fast ETV verification.

Existing data
PurFil® ApS provided a detailed compilation of existing testwork for
the PURUF® module in a dedicated appendix. Tests had been
carried out in 2014 by a 17025 certified test body, AgroLab.
Although the tests confirmed the legitimacy of the performance
claims, the data was not deemed eligible byt the VB as samples
were collected by the proposer.

Existing data

Source: PURROT® Verification Proposal

Source: TB’s 2014 test report

Environmental value
In the proposal, the VB expects the proposer to describe the value
of the ecotechnology with respect to several criteria, which include
relevant alternatives, emissions of pollutants to air, water and soil,
raw materials and energy consumption, quality of wastes
produced, efficiency, and conformity to relevant standards (See
GVP Appendix 2).

Environmental value
When the ETV verification of the PURROT® module took place, not
all the above criteria were asked of the proposer. The image shows
the environmental added-value as stated by the proposer in the
SPV. Anders Tange recalls that “we knew about the environmental
value of our technology from our own expertise. In fact, this is
precisely why we develop and market our products !”.

The increased level of detail that has led to the current GVP and
templates provided in the GVP’s appendices is the result of the
intensive work carried out by the EU and the ETV working technical
groups since the launch of the ETV EU
pilot programme.

Environmental value

Source: PURROT® Verification Proposal

Proposal Assessment
The last section of the
proposal is completed by the
VB, and presents the VB’s
verdict about the final
eligibility
of
the
ETV
verification.

Proposal Assessment
With PURROT®, ETA-Danmark, as the VB, concluded that the
technology was eligible for the ETV verification. The proposal phase
validated the eligibility of PURROT® under the ETV scheme. The
proposal phase revealed however that the testing that had been
done had not been carried out by a certified test body, as samples
were collected by the proposer, hence the ineligibility of the data
for the ETV verification. The data provided by PurFil® ApS was
sufficiently convincing so that the claims made by the proposer
were deemed relevant for the ETV verification.

Contractual Agreement I
When the proposal phase has concluded that the technology was
eligible for the ETV verification, the VB submits a detailed cost
estimate for the verification procedure to follow, excluding tests,
together with a list of potential tests and/or analyses to be
performed. Based upon this cost estimate, The VB drafts a
verification contract and submits it to the proposer. Appendix 5 of
the GVP proposes a template for the Verification Contract which
the VB will submit to the proposer.

Contractual Agreement I
There is an expected degree of negotiation between both parties
before the final Verification Contract is drafted, one point of
negotiation often being the nature and extent of the testing
required by the VB. The final Verification Contract is the binding
contract that will be signed by the proposer and the VB if both
parties decide to carry on with the actual ETV verification.

Contractual Agreement I
The following slide shows extracts from the 4 page long contractual
agreement between the VB and the PurFil® ApS. From Anders
Tange: “Most of the external costs, in our case, went to the TB. Our
TB quoted a fixed cost for the paper work (such as completing the
quick-scan, writing the SVP) plus a cost related to expected
amounts of working hours and numbers of test samples to be done
(incl. lab.-analysis).

Contractual Agreement I
As the testwork may require that you carry out some repairs,
amongst other imponderables, you must make sure that the
contract you sign with the TB is flexible enough, especially about
timing. Indeed, it is not always simple to plan the tests in advance.
This could ruin your hopes of carrying out the ETV verification to its
full completion. In our case, we were really fortunate that our TB
had experience with ETV verification from past projects, so he was
very flexible.”

Contractual Agreement I
In practice, the proposer must make sure that everything he signs
allows for some flexibility. The ETV verification is a case dependant
process, hence the possibility of deviations from the “best
scenario” must be built into all signed documents and contracts.

Contractual Agreement II
Cost is always an issue, and ETV verification is no exception. VB’s
may have different practices with respect to costing. Normally, VB’s
do not charge any fee for the eligibility phase, but some may
charge a fee for the proposal phase, as it may require a significant
amount of work from VB experts. The GVP states that “in the event
that the contact phase, including eligibility check is included in the
verification contract, the use of a fixed fee is recommended for this
step.”

Contractual Agreement II
The Verification Contract restates the technology group and
purpose of the ecotechnology. It then shows the cost of the
verification, excluding tests. In this case, the VB charges a fee for
every phase of the ETV verification, but using a fixed fee as
suggested by the GVP.
Currency exchange:
1 DKK = 0.13 €

Contractual Agreement II

Source: PURROT® Verification Contract

Contractual Agreement II
As per the intellectual property section of the quick-scan and
proposal, the VB indicates that the technology is “owned and
controlled fully by PurFil® ApS”. Such piece of information is not
verified by the VB, as any of the other information provided to the
VB by the proposer.
Transparency and honesty are clearly at the heart of the ETV
scheme. Anders Tange makes the point that “Since you use ETV for
acceptance and marketing, you must always control your IPR
before you start the ETV verification process”.

Contractual Agreement II

Source: PURROT® Verification Contract

Specific Protocol Verification Phase
Environmental Technology Verification (ETV) is a tool to help innovative
environmental technologies reach the market, and that is why this
verification allows companies to obtain innovative products and therefore
the possibility of patenting.

SPPP I
At this point along the ETV verification workflow, the technology
has been deemed eligible for ETV verification by the VB, and the
proposer and VB have both signed the Verification Contract that
binds them to the end of the verification process. The writing of
the Specific Verification Protocol, or SVP for short, is the
responsibility of the VB. Once drafted by the VP, the proposer will
have a say about it, and nothing will be done until both parties
agree to all the terms of the SVP. The touchy point is the
additional testing and analyses asked by the VB, which translate
to costs and delays for the proposer.

SPPP I
The proposer is well advised to become familiar with Appendix
10 of the GVP, which lists the ISO 17025 requirements to be
considered for quality management and test requirements.
Some payment will have been made by the proposer to the VB at
this stage, according to the payment scheme defined in the
Verification Contract. In PURROT®’s case, 10% of the verification
costs charged by the VB (which excludes tests) were payed by
PurFil® ApS at this point.

Source: GVP

SPPP II
The specific verification protocol (SVP) is a key document that
explains how the ETV verification will be conducted, i.e. it
stipulates all the requirements of the ETV verification for a given
technology. It is therefore technology dependent, and is entirely
drafted by the VB. It is a very important document, which spells
out all of the ETV verification requirements. Discrepancies between
the SVP requirements and what really goes on during the ETV
verification may be reason for a failed verification. It goes without
saying that its final version must be agreed upon by the VB and the
proposer.

SPPP II
Anders Tange: “During the writing of the
Specific Verification Protocol, the SPV,
you as the company/proposer must be
very active and leave no stone unturned.
You must remember that it is your
innovative technology that is being
tested here, so the content of the ETV
must be precisely what you want to tell
your customers about your product, so
they trust and buy your product !

Proposer

VB

Source: PURROT® Specific
Verification Protocol

SPPP II

In our case, we thought long and hard about the parameters we
wanted to advertise for what types of media (the so-called
matrices). Remember that our technology deals with dry matter
concentration and reduction/concentration of specific nutrients.
Our main target market was/is pig production. In the SVP, the VB
required additional measurements and prescribed 3 repeats
minimum for the data to be eligible. With pig manure, due to
unforeseen problems, we only managed to obtain 2 batch samples
during the testing phase, so we could not claim the performance
of our technology for pig manure in our ETV verification. This was
a big disappointment for us, but nothing we could do about it once
the testing phase was over. As I said,
pay attention to every word in the SVP !”

SPPP II
The SVP for the PURROT® module ended up as a 21 page
document. The images below give the table of content, which
follows the GVP’s guidelines for drafting the SVP. Most sections
are self-explanatory as they reflect the ETV philosophy. Hence,
this learning module will only discuss specifics, mostly from the
selected case study.

SPPP II

Source: PURROT® Specific Verification Protocol

SPPP III
The first 2 sections of the SVP restate information that had
previously been written in the SVP. New information start from
section 3 onwards, in which the VB defines 4 technical sections:
- Section 3: Verification parameters and revised performance
claims.
- Section 4: Tests and data analysis requirements
- Section 5: Calculations and test quality evaluation methods
- Section 6: Assessment of existing data
followed by 3 quality and organizational sections:
- Section 7: ETV verification schedule
- Section 8: Quality assurance
- Section 9: references
- Appendix 1: Terms and definitions

SPPP III
Ander Tange: “Many sections from the SVP are dictated by the GVP,
with nothing specific to the ecotechnology. We payed particular
attention to the first 2 sections, in which we wanted to see our
“marketing” information and objectives, to section 3 also, which
deals with what we analyse and want to prove, and section 6 of
course about the data we already had about our technology”.

Appendix 6 of the GVP provides the recommended structure for
the SVP.

SPPP IV
Section 2 of the SVP describes the technology, the matrix or
matrices, the purpose and the expected environmental impacts,
ending with the performance claims that will be verified by the ETV
verification. Few changes compared to the Verification Proposal
are expected in this section. However, as this is a binding
document between the proposer and the VB, describing the
technology in this document fixes everything about the technology
being verified, which is not permitted to change. Matrices and
purposes were identical to those already written in the Verification
Proposal.

SPPP IV
3 matrices

Source: PURROT® Specific Verification Protocol

SPPP IV
The VB recognizes in the SVP that the construction of the
PURROT® technology uses raw materials, however it makes a
clear statement that this issue will not be part of the verification
per se. The VB would have checked however as part of its work
that the manufacturing of the PURROT® module does not raise
any particular concern. The VB also states that no environmental
emissions or impacts will be measured as part of the verification,
as the technology in question does not raise any such issue.

SPPP IV
Anders Tange adds: “Be sure to inform the VB about your product
standings in relation to the 17 sustainable development goals set
out by the UN, and insist that the VB mentions all the “positive”
ones that are met by your product. In the end, that’s what is
expected from ecotechnologies, right ?”

Source: PURROT® Specific Verification Protocol

SPPP IV
Had the VB raised concerns about manufacturing or environmental
impacts, it would have added additional parameters to quantify
them as part for the ETV verification process. The expertise of VB’s
with environmental assessment is a real positive contribution to
the ETV verification scheme.

SPPP V
Section 3 of the SVP defines the different categories of parameters
considered for the ETV verification. As indicated in the GVP, they
include:
• Performance parameters relate directly to the functional
performance of the technology in fulfilling its purpose. The
standards for measuring them is indicated in the SVP. Their
definition takes into account regulatory requirements,
application specific needs and state of the art performance.

SPPP V
• Operational parameters are normally defined in relation with the
test conditions. The GVP states that “ambient temperature and
concentrations of non-target compounds in matrix” as examples.
Energy consumption, whose measurement is useful for
comparison with relevant alternatives, is a common operational
parameters when it is not already used as a performance
parameter.

SPPP V
• Environmental parameters are performance parameters when
they are directly linked to the purpose of the technology. This
may concern the emission of pollutants to air or water for
instance, when they are not linked to the purpose of the
technology. Energy consumption can also be considered an
environmental parameter since it has a greenhouse gas emission
equivalent.

SPPP V
• Additional parameters relates to information about the
technology which the proposer would like to bring to the
attention of the user. It is worth noting that they will be listed
under “Addition Information” in the ETV statement of
verification. They may or may not be measured during the EV
verification, hence they may not be verified in the ETV
verification sense. As stated in the GVP, additional parameters
could be the “expected service time during which the claimed
performance is respected, overall service life, health and safety
issues, installation and maintenance requirements and operating
costs”.

SPPP V
The following figures show the details of the parameters section
for PURROT®’ SVP.

4 performance
parameters

Source: PURROT® Specific Verification Protocol

SPPP V
The performance parameters are listed, and their detailed
definition, as “revised performance claims”, is given in a later
section (see next slide).
The analytical methods that must be used to measure the
performance parameters are prescribed by the VB in the SVP (see
Table 2). The proposer, PurFil® ApS in this case, had to identify a TB
whose ISO-17025 certification includes these analytical tests.
The SVP also includes a definition of the units that are expected to
be used to report the measured performance parameters.

SPPP V
The following figures show the details of the parameters section
for PURROT®’ SVP.

Source: PURROT® Specific Verification Protocol

SPPP V
Quoting the GVP: “The list of verification parameters and their
expected values, also called the 'revised performance claim', shall
ensure that the technology is tested for parameters and in ranges
that are relevant for the purchasers and users of the technology
considering regulatory requirements, intended applications, key
environmental factors and state of the art performance of
technologies performing
similar functions or used in similar situations.The table provides a
detailed definition of the performance parameters, plus indications
about their measurements.”

SPPP V
With PURROT®, one obvious operational parameter is the
throughput capacity. The SVP does not specify any quantitative
value, however the values will be reported along with the
measured performance parameters. The ETV verification report
and statement will therefore guarantee the measured performance
parameters at the operational throughput used during ETV tests,
no more, no less. Energy consumption will also be measured and
reported. Anders Tange insists that “you must have done tests
before walking the ETV path, so you know what you can expect
from your product”.

SPPP V
The proposer, as the expert
on the ecotechnology, is
expected to have a strong say
on the definition and
measurement of all the
parameters relevant to the
ETV verification. For the most
part, these in fact should be
the parameters that are
being
during
product
development.

Source: PURROT® Specific Verification Protocol

SPPP VI
Section 4 of the SVP defines the VB’s expectations on test design
and data quality. This section of course is essential in ETV
verification. If additional testwork is required, this section will call
for the definition of a test plan. Quoting the GVP, “The test plan
shall be drafted by the Test Body and approved by the proposer
and the Verification Body. Where tests are performed in-house by
the proposer, the test plan shall be drafted by the proposer and
approved by the Verification Body.”

SPPP VI
With PURROT®, which requires a comprehensive test campaign as
part of the verification, the SVP states that “A detailed test plan will
be prepared separately based on the specification of the test
requirements described below [see section 4.1. and 4.2. on test
design and sampling strategy].”

Source: PURROT® Specific Verification Protocol

SPPP VI
The SVP makes specific requirements about the sampling test plan
that will be proposed by the test body. It specifies the minimum
number of samples to be taken for measuring the ETV parameters.
Moreover, the SVP provides a table with required type and number
of samples, as well as the list of parameters to be measured.
All the requirements stipulated in the SVP must be rigorously met
during the execution of the verification, hence the proposer must
review them carefully before agreeing to them.

SPPP VI

Source: PURROT® Specific Verification Protocol

SPPP VII
The last sections of Section 4 of the SVP describe requirements
relating to data management, quality assurance and test report.
These requirements are related to quality management, and they
make reference to to various sections of the GVP. Some issues
related to data quality are covered in Unit 4 of this course.

SPPP VII

Source: PURROT® Specific Verification Protocol

SPPP VIII
Section 5 of the SVP deals with evaluation methods and test
quality. Evaluation methods are calculation methods used to
quantify a parameter of interest from actual measurements. The
formula associated must be fully defined in the SVP/
The SVP, in the case of the PURROT® module, provides equations
for performance and additional parameters. Another variable is
prescribed which quantifies the quality of the sampling in terms of
mass balance closure. These variables are presented in the next
couple of slides, starting with the key performance parameter, the
separation efficiency.

SPPP VIII

Source: PURROT® Specific Verification Protocol

The separation efficiency formula
applies to all the component in the
input waste that are listed in the
performance claims, organic dry
matter, total-N, etc.

SPPP IX
The VB indicates in the SVP the precise format in which the
parameters are expected to be reported. This is also the format
that will be used in the final ETV report and statement of
verification.
PURROT®’s SVP specifies the format for the measured variables
(concentrations) and the performance parameters (separation
efficiencies).

SPPP IX

SPPP IX
With PURROT®, tests are conducted as part of the verification,
hence the format requirements set by the VB in the SVP. It is
recommended that proposers come to the VB with quality data
that have been acquired during product development, which will
save the proposer time and money.
Technology developers are recommended to adopt strict and clear
data reporting and management, such that they can supply clearly
tabulated data in their ETV verification proposal. Module 4 of this
course insists on reporting measurements with uncertainties.

SPPP X
Section 5 contains a paragraph on test quality, which gives a
criterion that must be met by the experimental data to be
admissible.
For PURROT®, the VB prescribes a simple quality parameter, which
is the discrepancy between input and output mass flowrates during
a test. The formula for estimation of this quality parameter is given
in full in the SVP so as to leave no ambiguity. The VB sets a limit
above which test data is inadmissible. While other criteria could
have been prescribed for such a purpose, whatever is expected in
the SVP is all that must be satisfied for the ETV verification.

SPPP X

Source: PURROT® Specific Verification Protocol

Criterion for
admissible
test data

SPPP X
Test data have to reported in full, typically in a spreadsheet, so the
VB can check them. In PURROT®’s SVP, the VB indicates that
“Spreadsheets used for the calculations will be subject to control
on a sample basis (spot validation of at least 5% of the data).
Proposers must therefore keep a very thorough and clear record of
all their data!

SPPP XI
The last paragraph of section 5 gives formula for calculating
additional parameters presented in the previous sections of the
SVP.
PURROT®’s
SVP
specifies the format
for the measured
variables
(concentrations) and
the
performance
parameters
(separation
efficiencies).

Source: PURROT® Specific Verification Protocol

SPPP XII
The validation of existing data is an important issue for ETV
verification. It is of course important for proposers to avoid
additional tests as much as possible, hence the value of eligible
data.
In the case of PURROT®, existing data were not eligible for the ETV
verification, on the basis that the sampling of the tests were done
by the proposer, not a TB. The consequence is that the VB asked
for a complete testing of the equipment as part of the verification
process.

SPPP XII
Since ecotechnology
developers are likely
to turn to ETV
verification
for
promoting
their
products, the value
of quality testing,
from the very start of
one’s
technology
development, cannot
be
emphasized
enough !

SPPP XIII
The last sections of the SVP concern scheduling and quality
assurance.

The table shows the tentative scheduling of the verification for the
PURROT® module, at the time of writing of the SVP by the VB.
Taking into consideration the testing that was required, which the
VB estimated to take 5 weeks, the SVP indicated a tentative
duration of 3 months from the SVP write-up to the delivery of the
ETV Statement of Verification. Anders Tange adds “Always expect
delays! In our case, the overall ETV verification took more or less
one year longer than we anticipated. Fortunately, you can start
using the fact that you have an ongoing ETV verification as part of
your sales speech, which we did of course !”

SPPP XIII

Source: PURROT® Specific Verification Protocol

SPPP XIII
The last sections of the SVP concern scheduling and quality
assurance.

The quality assurance section of the SVP assigns responsibilities to
three well identified parties, namely the VB, the proposer and an
external expert, who is recruited by the VB for reviewing specific
documents that require specialized expertise. This table is based
on the table given in the Quality Assurance section of the GVP.
Anders Tange: “With PURROT®, the VB asked an external expert
with expertise in water treatment and organic waste from BMH,
which we thought was the right expertise for evaluation of our
product.”

SPPP XIII

Source: PURROT® Specific Verification Protocol

SPPP XIV
The last sections of the SVP provides all the parties with the
references used by the VB for drafting the SVP, plus a glossary of
terms and definitions. VB’s may quote references to documents
from the public domain and from the proposer, such as internal
reports.
Anders Tange: “At the risk of repeating myself, I invite the
proposers to be extremely attentive to everything that goes into
the SVP. This particular step of the ETV verification workflow is
really a pivotal step, which conditions what you will be able to
claim at the end of the verification. You will not be able to add
anything to the ETV verification once you have validated and
signed the SVP.”

SPPP XIV

Source: PURROT® Specific Verification Protocol

Testing Phase
Environmental Technology Verification (ETV) is a tool to help innovative
environmental technologies reach the market, and that is why this
verification allows companies to obtain innovative products and therefore
the possibility of patenting.

As indicated on the ETV verification flowchart (see figure), there is
a possibility for the VB to ask for additional tests, as existing data
may not always be sufficient for validating one or more
performance claims made by the proposer.
Anders Tange: “As I said in earlier sections of this course, we had
carried out analyses during PURROT®’s development using a
certified Test Body (TB), however we collected our samples
ourselves, without supervised sampling plan.

As indicted in the SVP, the VB did not accept the data we provided
in the verification proposal, so we had to design a new test plan
with a Test Body (TB), AgroTech, and go through the tests with the
TB also. In accord with the SVP (and the GVP), the VB came to audit
testing during one full day.”
The importance of producing and reporting quality data during
product development has been stressed on numerous occasions in
this course. However, there is so much one can do, particularly if
site tests have to be carried out. It is expected in this situation for
the VB to ask for supervised additional tests.

Source: GVP

Test Body Selection
As specified in the GVP, the technology developer must
imperatively call upon test bodies with ISO 17025 certification to
carry out the measurements of the parameters of interest for the
verification.

With the PURROT® module, PurFil® ApS entrusted the additional
testing required in the SVP to the Danish TB AgroTech. The figure
shows the table of content of the testing phase report produced by
the TB. This is a comprehensive test report, which includes test
plan, and all test results and analyses.

Test Plan I
The test plan, which was designed jointly by the TB and PurFil®
ApS is an essential part of the testing phase. The test design was
straightforward with PURROT®, which the TB explained by a short
paragraph, a sampling schematics and a photograph of the actual
sample collection setup. The photograph was taken during the
actual sampling tests.

Test Plan I

Source: PURROT® test report

Test Plan I
The following figures
provided hereafter are
extracted from the test
report written by the TB,
emphasizing the clarity of
the reporting and the
strict compliance with the
requirements set by the
VB in the SVP.
Source: PURROT® test report

Test Plan I
The test report provides all the individual measurements in clear
appendices, which allow the VB to check them. It is noted that the
raw data were provided to the VB as a spreadsheet for inspection
purposes. The reader may recall that the VB indicated in the SVP
that it would do a spot validation/-control of 5% of the data/values
measured during the testing phase.

Test Plan I

Test Plan I
In the SVP, the VB made a clear (and justified) requirement that
each measurement should be repeated 3 times in order to provide
eligible data for the ETV verification. The reader is invited to refer
to section 4 of this learning module in which the number of
samples is discussed in relation to the quality of the data.
During PURROT®’s testing phase, it so happened that only 2 tests
were performed for sow slurry, not 3 as required. This was
reported by the TB in the test report, and this implied that the
performance claim made by PurFil® ApS for sow slurry treatment
could not be validated in the end.

Test Plan I

Source: PURROT® test report

Assessment and Verification Phase
Environmental Technology Verification (ETV) is a tool to help innovative
environmental technologies reach the market, and that is why this
verification allows companies to obtain innovative products and therefore
the possibility of patenting.

The assessment and verification phase comes after the SVP or the
testing phase, depending on whether additional testing is required
by the VB. This is a phase during which the VB evaluates and
confirms the performance claims. This phase includes a review of
the test report by the VB, after which the VB draws conclusions on
the performance of the technology.

Anders Tange: “For the proposer, this is the end of the road. Indeed,
at this stage, all the hard work has been carried out, and the rest of
the ETV verification is entirely up to the VB. Provided your eligible
data, the testing phase and the test results meet the requirements
stated in the SVP and your performance targets, what follows is a
walk in the park !”

The
duration
for
the
assessment and verification
phase and the publication
phase from VB took 6 months
with PURROT®. But Anders
Tange recalls that once he
had the test report in hand,
he started using it to show
his
customers
the
performance of the PURROT®
module.
Source: GVP

During this phase, the VB combines the eligible data and the
additional data from the test report. As all the raw data is
tabulated in a spreasheet, the VB cross-checks part or all the data,
verifies the formulas used for calculating performance, operational
and additional parameters, etc.

Anders Tange: “You must make sure that the data you submit to the
VB is simple to navigate. Your spreadsheets with the raw
measurements must be well presented and self explanatory.

Do not hesitate to add written comments in your spreadsheets so
the VB can understand the data easily and rapidly, same thing for
the formulas you use in the calculations. As you have started the
verification several months earlier, you don’t want this phase to last
more than necessary. If you have done your work correctly, the VB
will only confirm what you already know !”
The proposer, and the TB, must take the utmost care in analysing
and reporting the data. There is no room for miscalculations or
discrepancies from the requirements stipulated in the SVP. Do not
hesitate to triple-check everything before submitting to the VB.

Source: PURROT® Test Report. Spreadsheets are nicely presented so the VB can
easily browse through all the figures and rapidly find answers to its questions.

Publication Phase
Environmental Technology Verification (ETV) is a tool to help innovative
environmental technologies reach the market, and that is why this
verification allows companies to obtain innovative products and therefore
the possibility of patenting.

Quoting from the GVP, « The Verification Body shall draw up a full
[Verification] report on all the steps taken and results obtained in
the implementation of the verification contract, and a draft
Statement of Verification. After possible revision and with the
agreement of the proposer, the Verification Body shall approve the
Statement of Verification and submit it to the Commission or to the
body designated by the commission for registering and
publication.”

Anders Tange: “Once you have reached this phase, the VB has
audited all your data and has ruled on all the verified figures that
will be reported for every performance and other parameters that
are part of the performance claims. The VB then drafts the final
verification report, and submits it to the proposer for accord.”

Appendix 8 of the GVP provides the VB with the expected table of content of
the final ETV verification report.

Source: GVP

Verification report I
The Verification Report is a thorough document, which compiles all
the relevant information collected during the whole ETV
verification. Its appendices include all the relevant documents that
were produced during the verification, such as the quick-scan, the
verification proposal, the specific verification protocol, the test
plan and the test report. The completeness of the final report
reflects the uncompromised transparency of the ETV scheme.

Verification report I
Anders Tange: “The verification report is a detailed report, so it is
rather long. It is a great document to share with your customers,
which allows them to see all the effort you have put in proving your
technology, they can see all the figures, test results, photographs,
everything. In my opinion, there is nothing like the ETV verification
report !”
Appendix 8 of the GVP provides the VB with the expected table of content of
the final ETV verification report.

Verification report II
The figure shows the
table of contents of the
Verification report for the
PURROT® module. The
layout of the document
follows the guidelines
given in the GVP, going
through the entire ETV
verification process.
Source: PURROT® Verification report

Verification report II
Anders Tanger: “The structure of this report is thorough, and if I
was seeking to buy an ecotechnology, I surely would ask the seller
to send me a copy so I could learn all there is to learn about the
technology in question. I find it surprising that, when the
Verification report is posted on official websites, the appendices are
not included. As a buyer, I recommend that you ask proposers to
send them to you. And as a seller, don’t hesitate, send the full
report to you future clients !”

Verification report III
The Evaluation section of the Verification report is where the VB
reports on the verified performance claims. The key verified
performance figures contained in this section are the ones that
will appear in the ETV Statement of Verification.
The tables below are extracted from PURROT®’s Verification
report, showing some of the verified performance claims. The
section also contained typed sections that provide additional
explanations for the reader.

Verification report III

Source: PURROT® Verification report

Verification report IV
The Verification report includes the relevant information on test
quality. This section is essential as it gives the information that
guarantee the validity of the performance data.
The significance of this section of the Verification report justifies
that it is reported in full in this learning module. Anders Tange:
“The performance of your technology is in plain sight for all to
see, nothing is hidden, and it is signed by independent third
parties. This is full transparency for possible buyers, nothing can
beat that !”

Verification report IV

Source: PURROT® Verification report

Verification report V
Deviations from the requirements from the SVP can occur. This is
not necessarily cause for a failed verification, but this may impact
the verified performance claims. At any rate, deviations from the
SVP are clearly reported by the VB in the Verification report.
The 1st deviation led to the VB dropping one matrix (sow slurry),
hence no performance claims were made for this matrix. The
other deviations concern unit changes, but have no bearing on
performance claims. Anders Tange: “ As we saw earlier in this
course, the missing 3rd batch sample for sow manure did real
harm to the ETV verification we were after !”

Verification report V

Source: PURROT® Verification report

Verification report VI
In the Verification report, the VB makes recommendations to the
proposer on the performance and other parameters which could
appear on the verification statement. In the end, it is up to the
proposer to decide which of the verified parameters should
appear on the ETV Verification Statement, as the Verification
statement will be a publicly accessible document once posted on
the ETV official websites.

Verification report VI
With PURROT®, the VB recommends the publication of a several
performance, operational and additional parameters in the
Verification Statement. It restates that it was not possible to
verify the performance for sow slurry, hence the parameters can’t
be mentioned for this matrix in the Verification statement.
Anders Tange: “That said, the results from testing phase were all
published in the Verification report, even for sow slurry, so we can
use the report to show these independently verified
measurements to our client. Not all was lost for us for not meeting
all the SVP requirements !”

Verification report VI
A
proposer
may decide to
make
the
Verification
report
available
to
his clients only
Source: PURROT® Verification report

Verification report VII
The verification report includes a section dedicated to Quality
Assurance. Like previous section dealing with test data quality
and deviations from SVP requirements, this adds another
important quality layer to the ETV verification scheme.

Verification report VII
This section provides details about the TB’s and other external
laboratories who contributed to PURROT®’s verification, with
proofs of their accreditations and certifications as required by the
GVP. Anders Tange: “This is an important piece of information,
especially for buyers, as they can’t be expected to know the
nature of the qualifications of test bodies and test laboratories.
Plus test bodies can be certified for this, and not for that, and the
same goes for test laboratories. So it is important that the VB
verifies all this and reports this information in the Verification
report.”

Verification report VII

Source: PURROT® Verification report

Verification report VIII
When published, the Verification report will be made available on
the official ETV websites.
With PURROT®, PurFil® ApS having authorizes the Verification
report to be made available online, typing “PURROT ETV” on a
common web browser leads readily to the European Commission
website with a direct link to PURROT®’s Verification report.
https://ec.europa.eu/environment/ecoap/etv/purrot_en

Verification report VII

Public link to PURROT® Verification Statement on European
Commission ETV website

Link to verified
technologies
Source: European Commission ETV website

Verification report VIII
The https://ec.europa.eu/environment/ecoap/etv_en website
gives access to all verified technologies’ Verification reports and
statement of verifications.

Statement of Verification
The Statement of Verification is typically a 4 page document,
signed by the VB and the proposer, that is published on official ETV
websites. Its format follows a template provided by Appendix 9 of
the GVP. Quoting the GVP, the Statement of Verification includes:
• A summary description of the technology verified, and exact
commercial name, type or reference number, purpose and
conditions of use;
• The verified performance (or verified performance claim),
including the field of application, conditions and assumptions
under which the verified performance is met;

Statement of Verification
• A summary of the procedures followed by the Verification Body
and by Test Bodies, including the statistical confidence range on
results where applicable;
• Any information necessary to understand and use the verified
performance claim; if this includes information not verified
during the ETV procedure, such as additional parameters, this
should be clearly stated and explained.
PURROT®’s Verification report provides details about the TB’s and
other external laboratories who contributed to the verification,
with proofs of their accreditations and certifications as required
by the GVP.

Statement of Verification
Statement of Verifications can all be found on official websites,
typing the name of the technology of interest followed by the
keyword ETV.

PURROT® verification statement can be downloaded here !

Statement of Verification

Source: European
Commission ETV
website

Visibility
of the
company
Source: PURROT® Verification
Statement (front page)

Direct link to
PURROT®
Statement of
Verification and
Verification report
on the EU website

Worldwide visibility
When published, the Verification report and Statement of
Verification will be made available on the official ETV websites,
amongst which that of the European Commission. This gives the
ecotechnology instant visibility and acceptability worldwide, as
promised by the ETV scheme !
Typing the keyword “PURROT ETV” on a common web browser
leads to no less to 15 references on the web, providing direct
access to the Verification report and the Statement of
Verification. This visibility, which is worldwide of course, provides
a great commercial boost to the technology.

Worldwide visibility
Anders Tange: “Finally, as an active part of this ETV4INNOVATION
learning and information program, I want to tell all my fellow
producers of ecotechnologies that you are likely to have to explain
again and again the value of ETV to your customers, based on all
we put in this course. I hope you have understood the value of the
ETV scheme, there really is nothing like it today for proving
ecotechnologies. ETV beats any (unverified and unverifiable)
commercial brochure. What is in your ETV verification report is
what you are really selling, and what you customers will get from
you, end of story!”

Worldwide visibility

Project Partners

Ireland

Poland

Spain

France

Bulgaria

Denmark

Follow us:

Module 3: PRACTICAL ASPECTS OF
THE ETV VERIFICATION
ETV4INNOVATION – Development of an online resource to train
enterprises with the final objective to foster them into
Environmental Technology Verification

KA2 Strategic Partnership Project n° 2017-1-IE01-KA202-025703

Licences
■ This training material is subject to Creative Commons licenses.
For training material, such as images, subject to another type
of license, the license is explicitly stated
■ This material is licensed under
Creative Commons Attribution-NonCommercial-ShareAlike
4.0 International License
(CC BY-NC-SA 4.0).

To see a copy of this license, please visit
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en

Funding
■ This training material has been developed within the
framework of the Development of an online resource to train
enterprises with the final objective to foster them into
Environmental Technology Verification (ETV4INNOVATION)
project.
■ The project is implemented within the framework of the
Cooperation for Innovation and the Exchange of Good
Practices Key Action and is funded by the Erasmus+
Programme of the European Union.

Objectives
The lack of promotion of ETV is the cause that this innovative tool of
the European Commission is not reaching enough number of SMEs.
In order to increase recognition and knowledge of this initiative,
ETV4INNOVATION has created training materials of three modules
with the aim of providing insight into the different approaches of
ETV: basic, technical and commercial.
Module 3: PRACTICAL ASPECTS OF THE ETV VERIFICATION will
contain 4 lessons which cover different topics related to the most
important information about technology under EU ETV program:
specific applications, operational conditions, etc. taking into account
all measurements uncertainties and other assumptions. This
document covers Lesson 4: Quality Data

Lesson 4: Quality Data
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This lesson enables you to understand the quality data of the procedure at
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The crux of ETV verification
Not only quality data is the crux of ETV verification, but it is also the
crux of technology development !
In the context of ETV verification, there is zero tolerance about
quality data. Non quality data will be rejected by a Verification body
(VB) and will trigger the need for additional tests and /or lead to
disclaiming performance allegations. Additional costs and delays to
obtain new validated data can be significant, hence the importance
of generating quality data at all development stages of the
ecotechnology.

The crux of ETV verification
There are several quantitative pieces of information involved in ETV,
relating to matrices, performance parameters and operational
parameters. This information in invariably derived from experimental
measurements. Consequently, they must be obtained under
reproducible and fully documented conditions, and their uncertainty
must be properly quantified. This section is dedicated to data quality.

The crux of ETV verification
A word from Anders Tange, CEO, PurFil® ApS : "With ETV, you really
bring proof of your technology to your customers or future customers,
because you had to have it tested seriously and independently in real
conditions to pass the bar imposed by ETV, not just in the laboratory.
That's what you bring to your customers when you have the ETV
verification statement! The credibility of ETV comes from the fact that
everything you claim has been repeated and validated by an
independent VB".

The crux of ETV verification
The importance of providing quality data cannot be emphasised
enough. Data quality reflects negatively or positively upon the
credibility of the performance allegations of a technology. A common
feedback from technology developers is that ETV has helped them
improve their level of quantitative knowledge about the performance
of their technology because of its expectation in terms of data
quality, as well as the quality of their data management, reporting
and quality management process.

The PURROT® case study
The case study used in this section is the PURROT® module
developed by PurFil® ApS. This ecotechnology was detailed in part I
of this learning module, and only its essential features are recalled
here.
PurFil® ApS, from Denmark, has developed the PURROT® module,
which separates dry matter from liquid wastes in order to yield a
more effective utilisation of the dry matter for production of bioenergy.

The PURROT® case study
At the same time a more effective utilisation of the nutrients is
achieved, which reduces potentially harmful nutrient losses to the
environment. Examples of such liquid wastes are slurry from livestock
housing units or digested biomass from biogas plants. It can also be
liquid wastes from different types of industrial production.

The PURROT® case study
In the typical situation, treatment of liquid wastes with PURROT®
results in two output fractions: 1) A solid fraction and 2) A liquid
fraction. However, it is possible to change the settings of the
PURROT® technology so that three output fractions are produced.
Indeed, the liquid fraction can be further separated using a
hydrocyclone, which produces a third liquid fraction with very fine
solid particles of Solids.

The PURROT® case study
The data whose quality matters for
quantification of PURROT®'s performance
include:
▪ The recovery of organic matter contained
in the processed biomass.
▪ The content (wt%) of specific nutrients in
the liquid fraction, mainly phosphorous
(P), Organic nitrogen and volatile solids
(VS) in the fibre (Solid) fraction.
▪ The energy consumption, in kWh of
electricity per ton of treated biomass.

Photograph of the PURROT® module. The
solid fraction resulting from the
separation is seen stacked to the right of
the module.

Validated measurements I
Quality data means that data must be obtained using a validated
measurement method. In this respect, one can distinguish between:
▪ Normalized methods used within their standard application
conditions. These methods are implemented by ISO/IEC 17025
accredited test laboratories, and they are automatically accepted
for ETV verification.

Validated measurements I
▪ Non-normalized methods , including:
▪ Normalized methods that are used outside their standard
application conditions. Once validated, such methods are
referred to as modified normalized methods.
▪ Methods developed in-house.
Non-normalized methods must be validated by an ISO/IEC 17025
accredited test body to be eligible for the ETV verification process

Validated measurements I
The methods used to generate PURROT® 's ETV data were chosen in
accord with the Test Body (TB), the AgroTech Test Centre from the
Danish Technological Institute. This TB is ISO17025 accredited for the
analytical measurements required to verify the PURROT® technology.
The measurement standards are presented in the next slide.

Validated measurements I
ISO/IEC 17025 accredited test bodies will guarantee the quality of
the measurements, which will be documented by a certified test
report that meets all ISO/IEC 17025 expectations. A starting place to
find ISO17025 accredited TB's are national accreditation bodies (ex.
COFRAC in France or DANETV in Denmark). A technology developer
should always carry out " ISO/IEC 17025-like" test work, meaning
that he should endeavour to apply ISO/IEC 17025 workflow and
requirements during process and product development.

Validated measurements II
Normalized validated standards should be used for obtaining quality
data whenever possible.
Parameter

Analytical method

Unit

1. Total Solid (TS)

DIN EN 12880

%

2. Volatile Solid (VS)

DIN 19684-3

%

3. Total Nitrogen (TN)

DIN ISO 13878

kg/ton

4. Ammonium NH4-N

DIN 38406-5-2 (E 5-2)

kg/ton

5. Phosphorus (P)

DIN EN ISO 11885 (E 22)

kg/ton

6. Phosphate (P2O5)

EN ISO 11885

kg/ton

7. Potassium (K)

DIN EN ISO 11885 (E 22)

kg/ton

8. Calorific value of VS

DS/CEN/TS 14918

The Net Calorific Value (NCV) of the PURROT® product is estimated
from a formula (see next slide)

Validated measurements II
The calibration of every measuring equipment used for site tests
must be verified by an accredited Testing Body (TB). The regular
calibration of measuring equipment cannot be overemphasised.
Control charts can be used to keep the shift of analytical and
measurement equipment under control. The reader is invited to
refer to references on Statistical Process Control (SPC) for quality
control in the laboratory.

Non-normalised test methods
Development of innovative ecotechnologies often means breaking
new grounds, which may lead to the need for non-normalised test
measurements. Unless the measurements are validated, they will
not be accepted as quality data in general, and by the ETV
verification process in particular! Getting around this issue means
that non-normalised test measurements should follow a workflow
that closely resembles the ISO/IEC 17025 workflow.

Non-normalised test methods
This means that each of the following issues should be considered
carefully during testing:
▪ Sampling (sampling plan and sampling documentation)
▪ Sample handling (sample identification and protection of sample
integrity)
▪ Testing (monitoring the quality of test results)
▪ Test reports (test conditions and test results with estimated
uncertainty)
▪ Record maintenance (Ensure record integrity and security)

Non-normalised test methods
With PURROT® 's ETV verification process, measurements of calorific
values were carried out by the Danish Technological Institute (DTI),
whose ISO17025 accreditations cover all the analytical
measurements required in the SVP. However, DTI did not hold an EU
ISO/IEC 17025 accreditation for calorific value measurements.
Consequently, the results relating to calorific values were not
included in the ETV statement of verification.

Non-normalised test methods
The above workflow, whose individual steps are discussed in the next
slides, is in fact the backbone of product development. Test data
output by this workflow should be readily accepted by a VB.
Obtaining quality data during product development stages will add
credibility to any process or product, and will save developers'
considerable time and money in the long run!

Sampling plan I
The sampling relates to the definition and characterisation of the ETV
matrix. Matrix samples should be representative of the variability of
conditions across which the performance allegations of the
technology are intended to apply. Depending on the nature of the
matrix, whether it is water from a flowing river, soil from a stockpile,
etc., the ETV verification process requires that the sampling plan for
the matrix in question be fully documented and followed strictly. For
a given field and matrix, there are often documented sampling
guidelines available. For guidance about sampling standards, one
may start with the European Committee for Standardization.

Sampling plan I
The sampling plan was prescribed in the Specific Verification
Protocol. For every PURROT® 's ETV batch tests, it involved taking 3
samples from every sampling point, in a manner prescribed by the
VB. Indeed, the test plan must specify the sampling method, in detail,
and the equipment used. Once collected, each sample was properly
stored and sent to a certified laboratory for measurement of all
relevant parameters.
For what is referred to as robustness of the testing procedure,
sampling and measurements were carried out while PURROT® was
operating normally, without any detectable disturbances or
malfunctions.

Sampling plan I
As a technology developer, you must be informed about sampling
standards and practices that relate to the matrices that apply to your
technology. These should inform you about sampling protocol,
sampling equipment and sample analysis methods. Should a matrix
of interest be any different from those considered in sampling
guidelines, you should use the sampling guidelines for the matrices
that closely resemble your matrix of interest. It is important that you
document and justify your choice of sampling method. It is also
recommended that you take photos or videos during sampling as
corroborating documentation.

Sampling plan II
For a given matrix, performance testing of the PURROT® module
consisted in running 3-hour (180min) batch tests. PURROT® was
operated under normal conditions. During one batch test, the TB
grabbed three intermediate samples according to a predefined
sampling plan that was specified by the VB in the Specific Verification
Protocol. Three intermediate samples were taken simultaneously
from all streams (input stream and 3 output streams - See lesson I
from this module for detailed explanations about PURROT®’s
operation) at 30min, 90 min and 150 min.

Sampling plan II
Taking a sample consisted in cutting the entire streams during a set
amount of time. For each stream, a composite sample was obtained
by mixing the 3 intermediate samples. The sampling was done by
PurFil® ApS staff under direct supervision from the TB, according to
the sampling plan illustrated below, which was layed out by the VB in
the Specific Verification Protocol.
0min
Start

Schematic representation of the
sampling scheme used for a 180min
batch test of the PURROT® module
for a given matrix

30min

Intermediate
sample 1

60min

90min

120min

Intermediate
sample 2

Batch test sample
analyzed by the TB

150min

Intermediate
sample 3

180 min
End

Sampling plan III
Since the separation process is a closed system (feed➔Purrot®
separation➔products) and this separation process is relatively fast, it
was assumed that the amount of nitrogen and other nutrients lost as
gaseous emissions during processing are insignificant. For this
reason, the VB did not require measurement of potential gaseous
losses from the separator during testing.

Sampling plan III
For all feed and product streams, the weight and the concentrations
of the relevant parameters were determined as part of the test in
order to calculate the mass balance. The 3 intermediate samples
collected during a batch test are analysed separately, and the mean
value is reported in the ETV report. Estimation of the uncertainty
associated is estimated from these 3 measurements, as discussed
later on in this module.

Sampling plan III
Sample description

Number of samples Sampling requirements from Specific
for analysis
Verification Protocol (SPV)

Parameters measured
from samples (using ISO
17025 accredited TB)

Untreated liquid waste – input to
PURROT®

3

Mean value of 3 measurements

TS, VS, Total-N, NH4-N, P, K

Solid output fraction

3

Mean value of 3 measurements

TS, VS, Total-N, NH4-N, P,
K, lower heating value

Liquid output fraction

3

Mean value of 3 measurements

TS, VS, Total-N, NH4-N, P, K

For those batches where the
settings of PURROT® result in an
extra output fraction from the
hydrocyclone

3

Mean value of 3 measurements

TS, VS, Total-N, NH4-N, P, K

Sampling plan IV
Derogation from the sampling plan should invalid the samples that
are collected. With PURROT®'s ETV verification, the test module
experienced an operating failure during the test phase with sow
manure. This led to the collection of 2 samples instead of the 3
expected by the SPV. The consequence was that the VB did not
accept the test results for sow manure, hence the ETV verification
certificate did not mention this matrix as part of the performance
claims of PURROT® .

Sampling plan IV
A word from Anders Tange, CEO, PurFil® ApS :"Make absolutely sure
that you and the TB are fully aware of the expected verification
conditions set by the VB and follow them to the letter! Any deviation
from what was asked of the VB should be clarified with the VB for
ETV verification purposes. In case of tests that are outside the scope
of an ETV verification, be sure to write down any deviation from your
planned sampling campaign for future reference".

Sampling plan V
The sampling information that must be documented includes
everything that relates to the test plan and test report. With the ETV
verification process, the test plan and the test report will be subject
to detailed review by the VB. The test and sampling plan must be
approved by the verification expert appointed by the VB and the
proposer prior to initiating test activities.

Sampling plan V
With PURROT® 's ETV verification
process, the VB prescribed that
all inlet and outlet streams be
sampled simultaneously. This
was necessary to estimate the
process efficiency, defined here
as the proportion of a given
component in the input (digested
biomass or slurry) reporting to
the solid product fraction
(expressed as a mass percent).

Simplified illustration of the PURROT® test set-up, showing the
four sampling points prescribed by the VB named SP1, SP2,
SP3 and SP4.

Sampling plan V
In any process, all inlet and outlet streams should be sampled and
analysed. Using experimental measurements, material balances do
not close exactly, and material balances that close within 5% is
considered acceptable in practice. In such a case, it is recommended
to improve data quality through data validation and reconciliation,
which yields consistent data sets and estimation of process
efficiency, with corresponding uncertainties.

Sampling integrity
Matrix and product samples must be carefully stored. Depending on
the nature of the samples, specific conditions are often necessary for
storing the samples, the point of significance being to avoid any
alteration of the samples during storage. It is also necessary to adopt
a fool proof sample identification system so that specific samples can
be located without any doubt as to their true nature. Each sample
must be assigned a unique sample identification number, with
reference sampling procedure, date and time, sampler identification,
sampling conditions used and location of sampling.

Sampling integrity
With PURROT® treating humid organic matter, the samples grabbed
during testing must be cooled and frozen immediately after sampling
to ensure sample integrity, i.e. prevent any unwanted alteration of
their properties during storage and prior to testing. The sample
handling was independently sent to the German accredited
laboratory AgroLab, (Institut Koldingen Gmbh) (DIN EN ISO/IEC
17025:2005, which has been updated to ISO 14001:2015 and ISO
50001:2011) and the test results were validated by the Danish
Technological Institute. This was accomplished as part of the overall
test system control.

Sampling integrity
When collecting a sample, one should always remember that there
may be a chance that the sample be recalled for additional testing
later on. With ETV, the VB may ask for additional measurements for
which samples are needed, hence the value of proper sample
identification and storage, as well as detailed sampling test
documentation.

Data management
Data management is very important with the ETV verification
process. Data storage, transfer and control must be done in
accordance with the EU ETV General Verification Protocol (European
Commission, 2014) and must follow the principles of EN ISO 9001
Quality management systems – requirements (International
Standardization Organization, 2008). Data management shall enable
full control and retrieval of documents and records. The actual data
handling must be specified further in the test plan.

Data management
The following table shows an example of sample identification for
the PURROT® ETV verification, along with the values of the
performance parameters measured for every sample.
Cow Manure Parameter (units)
Date

Sample Identification no.

Test type

Dry Matter
Water
TS (%)
content (%)

Burn loss,
Org.
Substance
(kg/ton)

Nitrogen
tot., N
(kg/ton)

Ammoniu
mPhosphoru Phosphate
Potassium
Org. Dry
Potassium,
Organic N
Nitrogen,
s, P
tot., P2O5
tot., K2O
Matter, VS VS/TS (%)
K (kg/ton)
(kg/ton)
NH4-N
(kg/ton) (kg/ton)
(kg/ton)
(%)
(kg/ton)

18-12-2014 10249 ACO 3006

Slurry 1

8.0

92.0

66.4

3.04

1.70

0.6160

1.40

3.1291

3.77

1.34

6.64

83.00

18-12-2014 10249 ACO 3007

Slurry 2

8.0

92.0

66.0

2.92

1.71

0.6292

1.43

3.1291

3.77

1.21

6.60

82.50

18-12-2014 10249 ACO 3008
Calculated mean value raw
manure

Slurry 3

7.9

92.1

65.6

2.91

1.70

0.6028

1.37

3.0295

3.65

1.21

6.56

83.04

8.0

92.0

66.0

2.96

1.70

0.6200

1.40

3.1000

3.73

1.25

6.60

83.00

18-12-2014 10249 ACO 3012

Liquid output 1

4.3

95.7

30.9

2.56

1.70

0.5192

1.18

3.0544

3.68

0.86

3.09

71.86

18-12-2014 10249 ACO 3013

Liquid output 2

4.3

95.7

30.8

2.63

1.74

0.5148

1.17

3.0295

3.65

0.89

3.08

71.63

18-12-2014 10249 ACO 3014
Calculated mean value Filtrate

Liquid output 3

4.3
4.3

95.7
95.7

30.7
30.8

2.56
2.58

1.72
1.72

0.5280
0.5207

1,20
1.18

3.0793
3.054

3.71
3.68

0.84
0.86

3.07
3.08

71.40
71.63

Data management
Attention should be payed to the number of decimals used to report
a final result, which should always be significant. As a rule, results
from a calculation, such as a mean value (see table) should not be
reported with more significant numbers than the raw values used for
its calculation. Moreover, writing a result as 92.0 for instance means
that its uncertainty is ±0.05 (i.e. half the last significant decimal
value). A confidence level should ideally be attached to the
uncertainty, as discussed later in this module.

Test conditions
With non-normalized tests, test plan and execution of measurements
will necessarily be audited by the VB for ETV verification eligibility.
This applies to all measurements of performance parameters.

Test conditions
As performance parameters are measured on the PURROT®
equipment, the measurement method is clearly non-normalized,
hence the testwork was audited by the VB.
This audit was sanctioned by a test System Audit Report whose
conclusion was that "There is a good correlation between the test
plan and execution of measurements. The experiments are
performed in a secure manner.".
The audit was carried out during one of the test batches by three
auditors, one from the VB and two from the TB. Two staff members
from PurFil® were present to run the tests, as tests can only be
performed by trained operators.

Test conditions
Besides ETV verification, it seems worthy to base one's test reports
on the test report template included in the EU ETV General
Verification Protocol (European Commission, 2014), as it provides
useful guidance for quality reporting of test data.

Test results quality
It is important to monitor the quality of test results. To this end, ETV
verification requires a test system control, which validates the test
system and the pieces of equipment used for the tests. This step
ensures that every parameter used to calculate performance
parameters is measured reliably. For instance, if a mass is measured,
it must be ensured that the calibration of the weighing device used is
valid. Independent accredited testing laboratories must be used to
this end.

Test results quality
With PURROT® , it was necessary to measure sample mass, which
enter the calculation formula used to estimate the performance of
the technology. A designated national metrology institute from
Denmark, the Danish Technological Institute, ran a complete test
system control of the setup used for onsite testing of the PURROT®
machine through its AgroTech branch. This included:
▪ Evaluation of the weighing device used for weighing solid
output fraction.
▪ Conditioning and storing of the samples after sampling
▪ Testing of spreadsheets used for data recording

Test results quality
Onsite measuring equipment used with PURROT® 's ETV testing
including a raw manure mass flowmeter and a balance. Both were
verified by an accredited TB to prove that its performance was still in
agreement with the calibration certificate.
Mass flow calibration
The flowmeter used under the test was made by Siemens and had
been calibrated 6 months before ETV tests. The flowmeter was
checked by AgroTech. This revealed a systematic bias of -8% between
actual and measured mass over the test range. This correction was
taken into account for the calculation of the mass balances.

Test results quality
Weight calibration
The fibre fraction is weighted by a certified weighing bridge at the
sow site (site 1). The weighing bridge measures up to 20kg. That is
why the weight was checked again with AgroTech’s certified weight.
On site 2 the fibre fraction was measured by a wagon with a built-in
weight meter. The wagon was tested with AgroTech’s certified weight
giving no variation. On site 2 the fibre fraction was measured by a
wagon with a built-in weight meter. The wagon was tested with
AgroTech's certified weight giving no variation.

Test results quality

Wagon used to collect and
weigh the solid output
fraction.

AgroTech´s certified weighing
bridge.

Mass flowmeter

Test results quality
Important keywords associated with the quality of test results are
robustness and repeatability. The former relates to the capacity of
the process to perform equally despite small changes, say in matrix
composition or operating conditions. The latter quantifies the
variability in process performance under controlled conditions,
leading to a value of uncertainty. It is often measured from 3 repeat
measurements in ETV verification.

Test conditions
With ETV verification, the testing concerns mainly the measurement
of the performance parameters of the technology. For test data to be
considered in verification of performance claims, test conditions
must be fully reported.

Test conditions
During ETV testing of the PURROT® module, every test conditions,
test results and observations during tests were recorded in a
dedicated laboratory notebook, before being transferred into
spreadsheets for statistical data analysis. In Anders Tanger’s words,
“The practice of reporting absolutely everything during testing, and
saving all this information into a secure recording system is an
absolute priority for technology development in general, and for ETV
verification in particular.

Test conditions
This practice not only helps you
during product development, as it
allows you to go back and re-analyze
results from past tests, but it is also
important
for
backing
up
performance claims during the ETV
verification process. This may spare
you having to go back to the field
and repeat experiments which you
have done already, which you will
have to pay, again !”.

Slurry sample collected during
the testing phase

Clearly labelled manure
test vials for analysis

Test conditions
It is highly recommended that you use a dedicated laboratory
notebook to keep precise records of all test procedures,
measurements and related observations. This information can also
be typed and saved into a dedicated spreadsheet for ease of
reporting and further use. It is also recommended that you take
photographs to document experimental setups and test campaigns.
This documentation will become very important for ETV verification.

Test results and uncertainty I
Analysis of test measurements must be carried out satisfactorily and
transparently. The uncertainty associated with every property that is
measured experimentally must always be reported. The present
section covers practical notions about uncertainty calculations from
measurements, as expected for ETV verification. This section is no
substitute for the standards set by the ISO/IEC Guide 98-3:2008
(JCGM/WG1/100) Uncertainty of measurement -- Part 3: Guide to
the expression of uncertainty in measurement (GUM:1995).

Test results and uncertainty I
The table below, reproduced from PURROT® 's ETV verification
report, shows how data should be reported for ETV verification.
Looking at the Volatile solids performance parameter, the analysis
shows a performance with a mean value of 60wt% and a 95wt%
confidence interval between 47wt% to 73wt%. The symbol wt%
designates the unit used for mass fraction.

Test results and uncertainty I

ETV Performance parameters are normally expected to be reported
at the 95% confidence level.

Test results and uncertainty II
Measurement uncertainty can be reported using different formats,
such as bounds of a confidence interval or ± values, in absolute or
relative terms. There must be no ambiguity about the way it is
reported. The result can be expressed as:
reported_value = X  X at the 95% confidence level

Sample
mean

Uncertainty

Test results and uncertainty II
The uncertainty was reported as an interval in PURROT® 's ETV
report:
VS = 60 wt %  47 wt % − 73 wt % at the 95% confidence level.

It could have been reported in a number of other ways, including:
VS = 60 wt %  13 wt % absolute at the 95% confidence level.
VS = 60 wt %  22% relative at the 95% confidence interval.

Test results and uncertainty II
The way by which uncertainty is reported can sometimes be
confusing. There is no consensus between VBs in ETV verification
processes. At any rate, one should define the way by which he
chooses to report the uncertainty associated with the results and
avoid switching between different notations.

Test results and uncertainty III
When measuring a parameter of interest, measurements should
always be repeated, under identical conditions. The number of
independent measurement, noted n, is generally low (n < 10) but
cannot be lower than 3. After the test, one ends up with n values Xi,
where i= 1,2,…,n. The first step consists in calculating the sample
mean:
X
n

sample mean: X n =

i =1

n

i

Test results and uncertainty III
The separation efficiency of PURROT® was measured for each
performance parameter and each matrix by undertaking 3 batch
tests. The value of n =3 was specified in the SVP. The calculation
shown below shows a mean performance value of 60.3 wt%.
X3 =

58.2 + 63.3 + 63.1
= 60.3 wt%
3

The term sample mean refers to the fact that it is an estimate of the
real mean value of the parameter of interest that is calculated from a
sample.

Test results and uncertainty IV
The uncertainty associated with the sample mean is calculated at the
95% confidence level for ETV verification. The uncertainty combines,
through propagation, a number of independent uncertainties that
originate from sampling, testing, analysis and calculation formulae.
From n independent measurements X1,X2,…,Xn, the uncertainty X
reported in the ETV report should be calculated as follows:

Test results and uncertainty IV
1. Calculate the range : R = max( X 1 , X 2 , , X n ) − min( X 1 , X 2 , , X n )
2. Calculate the standard deviation : SD=

R
,where d 2 (n) is a constant that depends on n (see table below)
d 2 ( n)

3. Calculate the student-t quantile : tn −1,0.975 (For calculation using Excel: tn −1,0.975 = T.INV.2T(1 - 95%; n-1)
4. Calculate the absolute uncertainty : X abs = tn −1,0.975  SD (expressed in the units of the variable of interest)
4. Calculate the relative uncertainty : X rel =

X abs
(expressed in %)
X

n

2

3

4

5

6

7

8

9

10

d2(n)

1.128

1.693

2.059

2.326

2.534

2.704

2.847

2.970

3.078

Test results and uncertainty IV
In PURROT® 's ETV verification, as imposed by the SPV, n = 3.
Continuing the previous example on Volatile contents VS(%), it
comes:
1. R = 63.3% − 58.2% = 5.1wt %
5.1wt %
2. SD=
= 3.0 wt %
1.693
3. tn −1,0.975 = 4.303 (Using Excel formula=T.INV.2T(1 - 95%; 2))
4. X abs = 4.303  3.0 wt % = 13 wt %
5. X rel =

13 wt %
= 22%
60 wt %

Test results and uncertainty IV
Given the many possibilities for reporting uncertainty, it is
recommended to choose one, explain it clearly when first used,
and avoid switching between different notations inside a given
report.

Test results and uncertainty V
It is the developer's prerogative to decide whether it is worth
increasing the number of repeat measurements in order to be able
to claim narrower confidence intervals.

Test results and uncertainty VI
The value n=3 is a strict minimum for eligibility of the data in ETV
verification. More repeat measurements is always beneficial as it
reduces the confidence interval of the performance parameter of
interest, for the same confidence level. The following numerical
example illustrates this concept.

Test results and uncertainty VI
The following table gives 10 measurements of the VS(%)
performance parameter*. Using the calculation procedure
presented in the previous slides, the inserts show the performance
allegations that could be claimed from using 3, 5 and 10
measurements, at the 95% confidence level.
* This is a simulated and yet realistic data set, as only 3 measurements were available from
PURROT® 's ETV verification. The 10 measurements given hereafter were generated by
sampling a normal distribution whose mean and standard deviation were estimated from the
3 measurements made in the field.

Test results and uncertainty VI
VS(%)

57.7wt%

62.4wt%

58.8wt%

n=3
VS = 61wt% [41wt% - 82wt%]
Xabs = 21wt%
Xrel = 34%

59.3wt%

54.2wt%

62.0wt%

n=5
VS = 62wt% [52wt% - 71wt%]
Xabs = 10wt%
Xrel = 16%

67.6wt%

61.3wt%

61.8wt%

54.4wt%

n = 10
VS = 62wt% [56wt% - 68wt%]
Xabs = 6wt%
Xrel = 10%

It is the developer's prerogative to decide whether it is worth
increasing the number of repeat measurements in order to be able
to claim narrower confidence intervals.

Test results and uncertainty VII
Increasing the number of repeats will reduce the spread of the
confidence interval around the mean performance value. There is a
limit however to the smallest spread that can be reached, as it
depends on the intrinsic variability of the measurement of
performance parameter of interest. In practice, one has to set a
finite value of n. Which value should it be? A sensible approach is
to use the number of repeats that yields the desirable relative
uncertainty.

Test results and uncertainty VII
Indeed, it is often desirable to claim (and hence guarantee) the
performance of a technology within say ±10% of its mean or
nominal performance. In this case, one would have to pick the
value of n that yields a relative uncertainty Xrel=10% at the 95%
confidence level.

Test results and uncertainty VII
The right-hand side figure shows the
value of the relative uncertainty Xrel as a
function of the number of repeats n, at
the 95% confidence level, for the data
from the previous slide.
Be aware that this curve is case specific.
In this case, where 3 measurements allow
a relative uncertainty Xrel of ±35% to be
claimed, 4 and 10 measurements yield
the same claim with a relative uncertainty
of ± 20% and ± 10% respectively.

Test results and uncertainty VII
Since the rate of variation of Xrel with n is case specific, the curve
shown should only be interpreted as a general trend of the effect of
the number of repeats on estimation of the relative uncertainty.

Validated measurements
When the value of a performance parameter is estimated from
other variables through a formula (an equation), the formula must
be fully given, with specified units for all variables present.
Estimation of the uncertainty associated with the performance
parameter of interest may be done through propagation of
uncertainty. The solution is mathematical in nature and to that
extent, it lies beyond the scope of this learning module and
intended audience.

Validated measurements
The authors however deem it sufficiently important to uncertainty
calculation in the field to strongly invite the reader to invest some
time to learn about this topic. For practical purposes, the method
will require basic notions of calculus (simple derivatives), which
should not be too much of a deterrent for a technology developer.
The following example is used here as means to illustrate the
practical value of propagation of uncertainty in the field. Let us
define the efficiency of PURROT® as the ratio between the mass
flowrate of solids produced and the feed (liquid waste) mass
flowrate.

Validated measurements
The authors however deem it sufficiently important to uncertainty
calculation in the field to strongly invite the reader to invest some
time to learn about this topic. For practical purposes, the method
will require basic notions of calculus (simple derivatives), which
should not be too much of a deterrent for a technology developer.
The following example is used here as means to illustrate the
practical value of propagation of uncertainty in the field. Let us
define the efficiency of PURROT® as the ratio between the mass
flowrate of solids produced and the feed (liquid waste) mass
flowrate.

Validated measurements
Efficiency =

solids mass flow (kg/s)
X
, which we note: Eff = 1
feed mass flow (kg/s)
X2

Suppose now that the measurements yield: X = 50  2kg/s and X = 32  2kg/s
at the same confidence level.
32
Eff
=
= 64%
The mean value of efficiency is:
50
The remaining question is: what is the uncertainty of the
efficiency? In other words: Eff = 32 = 64%  ?
50
Propagation of uncertainty gives a direct solution to this relevant
practical question, which is: Eff = 64.0%  4.7%
1

2

Validated measurements
The value of this result, as compared to stating that the process
efficiency is 64%, should be self-explanatory.
Moreover, it is possible to use the propagation of uncertainty in
reverse. Indeed, should we want to garantee process efficiency to
within ±1%, propagation of uncertainty would tell us the precision
required for the mass flowmeter. Propagation of uncertainty allows
us to find out that mass flowmeters with precision ±0.42kg/s,
instead of ±2kg/s, will give an estimate of process efficiency with a
±1% precision. Such an information is particularly interesting for
process testing.

Validated measurements
As earlier indicated, the mathematics behind these results is beyond
the scope of this presentation. The reader is invited to self-study
this topic. As a guide, the following result should be obtained for the
case discussed:
Eff =

1
X 12
1 2 502 2
2
2
X 1 + 4 X 2 =
2 + 4 2 = 4.7%
2
2
X2
X2
32
32

Eff =

1
502
2
0.42 + 4 0.422 = 1.0%
2
32
32

Record maintenance
Record maintenance concerns the integrity and security of the
measured data. At the start of the ETV verification procedure, the
VB expects the technology developer to provide documents
about… everything! This information is recorded in ETV Specific
Verification Protocol (SPV) as the basis upon which the SVP was
derived.

Record maintenance
Without surprise, documentation about the measurements that
back up the performance allegations is of paramount importance.
It is important that the technology developer keep clear records of
all test measurements. Photographs of the setup used to make the
measurements should be taken and provided to the VB, as
evidence that the tests were indeed carried out on the technology
of interest, in its ETV verified configuration.

Record maintenance
Data storage, transfer and control must be and was done in
accordance with the EU ETV General Verification Protocol
(European Commission, 2014) and furthermore follow the
principles of the current EN ISO 9001 Quality management systems
– requirements. Data management shall enable full control and
retrieval of documents and records. The actual data handling must
be specified further in the test plan.
In accord with the above statement, it is of no surprise that the ETV
verification report contains several clear photographs of the setup
used during the tests, as shown here.

Record maintenance
A technology proposer may question the confidentiality and
impartiality of the data. It is worth reminding that the ETV
verification process if built upon 2 ISO standards, the 17020 and
17025, whose requirements about both confidentiality and
impartiality are very high. The former applies to the VB, while the
latter applies to the test bodies.

Final words
As stated initially, this module about data quality aimed to draw
the attention of ETV proposers to various concepts related to data
quality as they relate to ETV verification. This module is no
substitute for international standards, guides and textbooks related
to the fitness for purpose of analytical methods.
Above and beyond this module, the reader is also invited to think
more broadly about quality management methods, such as with
the 5M method, which stands for Manpower, Materials, Machines,
Methods, and Money.

Final words
Such method, which is normally used to evaluate a process and
identify the root cause of inefficiency, and alt. of performance, can
be used to analyze and improve a system, leading to identification
of the variables that must be controlled and measured in order to
yield a robust quantification of the performance of a process. It
could be said that provided quality is at the heart of the
development of an ecotechnology, the ETV verification of the
ecotechnology in question will just

Final words
Final words from Anders Tange, CEO, PurFil® ApS, on the
significance of quality data for process and product development:
“To put it simply, I could never emphasize enough the value of
quality data ! That said, here are a few thoughts about data quality
based on my experience with both technology development and
ETV :
▪ Without quality data, it is simply not possible to make any
credible performance claims. This awareness is at the heart of
the ETV scheme.

Final words
▪ Quality data help you really understand your technology, and
guide you to make the changes that really count during product
development. Quality data ensure that you aim in the right
direction while keeping development cost down. It is only
through analysis of quality data that we were able to find the
conditions that led to our product producing the highest (driest)
content of TS and VS ever seen in the market !
▪ Finally, by seeking quality data, we have adopted increasingly
rigorous practices, which have contributed to our improving both
our quality management system and the overall performance of
our business.
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