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1 Summary 

This deliverable describes the background of the Customs training workshops as part of Work 
Package 7 within the BioMonitor project. This deliverable contains three main sections: 
The first section explains the role that customs laboratories can have within the European 
bioeconomy regarding collecting data and verifying the biobased content of products.  
The second section explains the proposed method of determining biobased content to be used by 
customs officers. The last section describes planning, content, and materials to be used during the 
customs training workshops. 
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2 Introduction 

The bioeconomy covers all sectors and systems that rely on biological resources (animals, plants, 
micro-organisms and derived biomass, including organic waste), their functions and principles. It 
includes and interlinks: land and marine ecosystems and the services they provide; all primary 
production sectors that use and produce biological resources (agriculture, forestry, fisheries and 
aquaculture); and all economic and industrial sectors that use biological resources and processes to 
produce food, feed, bio-based products, energy and services1. The EU bio-economy includes the 
activities related to biomass production and conversion into food, feed, bioenergy and bio-based 
materials in textile, pulp & paper, biotechnological and chemical industries. It further captures farm 
and food processing streams like manure, post-harvest by-products and food waste (see e.g. 
Biomonitor Deliverable 1.1). Currently, the bio-economy generates about two trillion euros of 
annual turnover and twenty million jobs2,3.  
 
During the last twenty years, EU policymakers have placed a high priority on the expansion of bio-
based value chains based on indigenous feedstocks to reduce the use of petrochemicals, mitigate 
climate change, reduce import dependency and promote local economies. Measuring the 
contribution of the bio-economy to reaching the societal objectives of the Bio-economy Strategy is 
well developed for sectors and products that belong to food, feed, pulp & paper and bioenergy 
chains. However, there is a confirmed lack of information for emerging innovative industries, such 
as chemistry and materials sectors that process biomass into bio-based intermediate and end 
products. This includes (i) a lack of a comprehensive database with statistics for industrial uses of 
biomass; (ii) a missing transparent methodology for data collection; and (iii) a lack of value chain 
integrated data illustrating the flow from raw materials to industrial end products.  
 
In the context of the Horizon 2020 project Monitoring the Bio-economy (BioMonitor), the challenge 
is to close the data gaps by updating and enhancing currently used data sets and to assure 
quantitative monitoring of the new bio-based products and industries. BioMonitor will provide an 
enhanced toolbox that will be applicable to the monitoring of the development and assessment of 
the impacts of the whole bio-economy on societal goals in quantitative terms. This enhanced 
toolbox will facilitate future policy setting, encourage investment in the bio-economy and define 
possible trade-offs and synergies between various biomass uses.  
 
BioMonitor will concentrate on a Eurostat consistent methodology to collect, improve and 
implement statistical data related to the use of biomass for bio-based intermediate and end 
products using NACE (Nomenclature statistique des Activités économiques dans la Communauté 
Européenne) class levels and CN (combined nomenclature) coding to create consolidated official 
data. Extension of the CN codes for specific bio-based products will be proposed to better categorize 

 
1 European Bioeconomy strategy, European Comission, 2018, p. 4 
2 http://biconsortium.eu/sites/biconsortium.eu/files/newsimage/BIC_PressRelease_Bioeconomy2013_3March2016.pdf 
3 Ronzon, T. and M’Barek, R. (2018) ‘Socioeconomic indicators to monitor the EU’s bioeconomy in transition’, 
Sustainability (Switzerland), 10(6). doi: 10.3390/su10061745. 
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the different biobased products. The data collection methods will be identified and jointly selected 
in collaboration with industries that have to collect the data; statistical offices that have to 
implement and standardise the data in existing systems; and customs offices and laboratories that 
have to implement and standardise product codes in their systems. 
 
However, there is currently a lack of expertise and equipment for the carbon-based test method 
within the Customs laboratories across the EU to properly collect and submit biobased product data 
in the existing systems. Therefore, the aim of Task 7.5 is to organise training sessions for these 
laboratories to increase the expertise and, hence, to obtain additional data sources for the 
monitoring of the bio-economy.  
 
This deliverable describes the draft planning (dates/locations) of training workshops, the draft 
agenda of the workshops and the prepared training materials (Powerpoint presentations).  
 

3 Role of Customs Laboratories in 

Monitoring the Bioeconomy 

Additional codes for data collection 
The innovative part of the BioMonitor project is to start with extending the Classification of 
Economic Activities in the European Community (NACE) and the National Accounting framework 
(SNA) to specifically collect data on bio-based sectors, for example, through a further breakdown of 
bio-based- and fossil-based parts in, for instance, the chemical and textile industries. It will be 
necessary for the consortium to define proposals for extending the Classification of Products by 
Activity (CPA) and the Combined Nomenclature (CN) codes (in cooperation with stakeholders) with 
specific bio-based products to add to the recently carried out introduction of CN codes for bio-based 
1,4-Butanediol, Succinic acid and lubricants. In the future, customs laboratories will need to work 
with these codes. As such, our training will have an introductory character. 
 
Moreover, the new CN codes, as will be proposed by the BioMonitor project, may have many more 
implications due to the likely different tax rates on these products. Experience from customs labs 
reveals that often large (justified and unjustified) shifts in labelling with certain CN codes take place 
after the introduction of new CN-codes. The policy aspect of this type of development (new 
measurement methods and new CN codes) should, therefore preferably be part of the intended 
training courses / workshops in the BioMonitor project. 
 
 
The added value of customs lab data to the BioMonitor project 
There seems to be a discrepancy between the assumptions made in the project description and the 
current practice of the Customs labs. The Biomonitor project proposal assumed that the Customs 
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Labs can be an important source of data that can show how the EU bioeconomy is developing 
because of the assumption that they regularly check the quality of products. However, through 
interviews that have been conducted with customs labs, it was made clear that they only carry out 
checks in case there is a suspicion that something is wrong with goods that enter an EU Member 
State. Only in that case will the information be verified. This practice implies that only a relatively 
small part of the products are checked and that this population mainly consists of a specific selection 
of suspicious products (i.e., the samples are not random). This means that the data coming from 
Customs labs may not be a good indicator of the development of the EU bio-economy. This issue 
was discussed with Statistics Netherlands (CBS), and it was concluded that this potential problem 
can be solved by applying available methods for data extrapolation. By applying methods for data 
extrapolation, the biased data can be treated in such a manner that the data becomes more 
generically valid for the total population of goods/products. Many data sources that the Statistical 
Bureaus use, need to be extrapolated to be made generically valid. The data that comes from 
Customs laboratories can therefore still be a good basis for monitoring the development of the EU 
bio-economy. However, as with all extrapolations, the numbers will provide a better estimate of the 
situation but do not provide the factual status of all goods/products.    
 
The importance of increased knowledge of bio-based carbon analyses for the customs labs and for 
the BioMonitor project lies mainly in the future introduction of new CN codes that specify certain 
levels of bio-based carbon as a specification in these products. The BioMonitor project also aims to 
propose new CN codes to improve discrimination in the data. If this is to happen, then the labs have 
to be ready, and sufficient knowledge and experience must be available as the labs would then need 
to perform these measurements routinely. That knowledge and experience are now still very limited 
as was shown in the 2017 Customs laboratory ring test of the bio-based carbon method where only 
five labs out of forty which could deliver bio-based carbon results (Personal communication, 
Maarten Schutter, Dutch Customs laboratory). The results of the ring test are not publicly available. 
We conclude that there is, among other things, a need for more knowledge and expertise on 
analyses of the bio-based carbon content of products. BioMonitor will organise courses for the 
(customs) test laboratories to assist them with the determination and interpretation of the bio-
based content standard (EN 16640) for all bio-based products. 
 
 

4 Method for determination of bio-

based carbon in products 

The selected method for the determination of bio-based carbon in products is the recently adopted 
European standard EN 16640. This standard uses the radiocarbon method to determine the bio-
based content of a product and, hence, knowledge of total carbon and the 14C are needed (direct 
method). The bio-based carbon content is then represented as a fraction of the radioactive carbon 
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to the total carbon in the product. This standard was selected mainly because it represents an 
approved and validated method that is used in Europe for bio-based products. 
 
The EN 16640 standard describes three possibilities for the determination of radiocarbon: 
1) AMS - accelerator mass spectrometry 
2) LSC - liquid scintillation counting 
3) BI - beta-ionization technique 
 
AMS and LSC techniques are considered to be equivalent. However, the LSC method was chosen as 
the preferred method for routine analysis within the Customs laboratories. The main reason for this 
choice is the fact that this method is already available within three Customs laboratories (NL, BE and 
DK). In addition, the equipment needed is widely commercially available at reasonable cost 
(investment around 300.000 euro). The AMS method is the most sensitive method but this method 
is not widely available, involves major investments in equipment and needs a high level of technical 
expertise. The analysis using BI measurements are not considered to be useful for Customs 
laboratories because (1) the method is not included in the normative part of CEN/TS 16640 (only 
informative) and (2) the use is limited to only few laboratories in the world.  
 
 

5  Planning of training sessions 

2.1 Number of training workshops 
The EU Customs laboratories are coordinated inside the Customs Laboratories European Network 
(CLEN). The CLEN counts 89 laboratories and mobile laboratories at present. The project aims to 
train people from every Member State and can accommodate more Customs laboratories if needed 
based on the interest from those labs. The targeted audience are lab technicians and/or lab 
managers. As initial estimation, the training capacity needed was assumed on the presence of 
employees from 28 Member States. Every Member State is assumed to bring two people to the 
training sessions. This would imply that the capacity for the trainings is about 56 people. 
 
The training sessions contain both a theoretical part and a practical part in the laboratory. The 
capacity for a group is highly limited by the amount of people that can be present and work in the 
laboratory. The reason for that is safety in the laboratory and the limitations on the use of 
equipment by the trainees (regardless of the chosen location). Therefore, the maximum number of 
trainees per training session is 15. This implies that the Biomonitor project is able to train all relevant 
Customs lab employees in 3-4 training sessions.  
 
 
2.2 Training locations 
The Netherlands, Belgium and Denmark are the only locations in the EU that have the necessary 
equipment to conduct the training workshops.  
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The Dutch Customs laboratories in Amsterdam have already confirmed that they are willing to host 
a training session on their premises. This is an ideal location since it is well connected by train (10 
minutes) to Amsterdam airport (Schiphol), and there are plenty of hotels nearby. 
 
At the moment, the Dutch Customs laboratories are being renovated and they are ready for use 
around June 2020. It is agreed that the BioMonitor training in Amsterdam should be planned for 
October 2020. The exact planning of the date and sending invitations will start in April 2020. 
 
The Danish Customs laboratory is also positive to hold a training workshop at their premises. The 
exact timing and planning is currently under discussion with the Danish Customs laboratory. The 
aim is to have the first training session around April 2020. 
 
Contacts with the Belgian Customs laboratories have also been established. At the moment, it is 
unclear whether they can and are willing to offer their labs for additional training sessions.  

6 Content training sessions 

The objectives of this training session are to teach Customs labratories how to handle bio-based 
products and how to work with the EU standard to measure the bio-based carbon content. The 
training sessions will be organised in a 2-day workshop to be held at suitable locations across 
Europe. The general set-up for the training sessions was already developed in a former EU project 
and tested at the Dutch Customs laboratory in 2014. The training was well received by the 
participants. The training content is now renewed because the European standard EN 16640 was 
not yet in place at the time. In addition, the close relation to the BioMonitor objectives was also not 
in the focus before. Therefore, the general structure of the training will remain a 2-day session with 
both theoretical backgrounds and practical training in the laboratory. 
 
The training will cover three parts: 
1) Theoretical part: general explanation on the bio-based carbon content standard (EN 16640) 
The theoretical part will contain an explanation of the EN 16640:2017 “Bio-based products - Bio-
based carbon content - Determination of the bio-based carbon content using the radiocarbon 
method.” Currently, not many customs (can) use this method. 
 
2) Practical part: testing the bio-based content in the laboratory 
This part will contain the practical aspects of the determination of bio-based carbon in products and 
encompasses the sample pre-treatment, the conversion of the sample to CO2, the collection of CO2 
and the analysis using LSC.  
 
3) Policy discussion: implications of new CN codes 
The policy part will focus on the implication of CN codes. New CN Codes are normally related to the 
differentiation of tax rates on these products. This often has the consequence that large shifts take 
place in the labelling of these CN-codes by the producers (justified and unfortunately also unjustified 
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shifts). The policy aspect of this type of development (new measurement methods and new CN 
codes) is therefore, also part of the intended training courses / workshops. 
The draft agenda for the sessions is outlined below. 
 

Date/time Activity Presenter 
Day 1, 9:30h Welcome and registration - 
Day 1, 10:00h Introduction to training and 

background 
Andre van Zomeren 

Day 1, 10:15h Sample preparation for 14C 
analysis (including questions 
and discussion) 

Karina Vogelpoel 

Day 1, 11:00h Coffee break - 
Day 1, 11:15h Practical training in laboratory: 

sample preparation 
Karina Vogelpoel/Marco 
Geusebroek 

Day 1, 13:00h Lunch break and group picture - 
Day 1, 14:00h Analysis of 14C by Liquid 

scintillation counting (including 
questions and discussion) 

Marco Geusebroek 

Day 1, 14:45h Practical training in laboratory: 
liquid scintillation counting 

Karina Vogelpoel/Marco 
Geusebroek 

Day 1, 15:30h Coffee break - 
Day 1, 15:45h Practical training in laboratory: 

liquid scintillation counting 
Karina Vogelpoel/Marco 
Geusebroek 

Day 1, 17:00h Wrap-up  
 
 

Date/time Activity Presenter 
Day 2, 9:30h Data interpretation LSC analysis Marco Geusebroek 
Day 2, 11:00h Coffee break - 
Day 2, 11:30h Needs and consequences of new 

CN codes for biobased products: 
presentation and discussion 

Ger Koomen 

Day 2, 12:30h Wrap up Andre van Zomeren 
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7 Training materials 

The training materials have been prepared in Powerpoint presentations, Annex A, B and C. The 
training session is divided into three parts:  
1. General introduction 
2. Sample preparation (theory and practical training) 
3. Analyses of 14C by liquid scintillation counting (theory and practical training) 
 
The part of the policy discussion will be mainly based on input from the Dutch Customs laboratory 
and will be prepared in due time. In addition, the necessary materials need to be available in the 
laboratory to be able to perform the practical part of the training sessions. The equipment and 
consumables needed are specified in detail in the EN 16640 standard and can be generally specified 
as: 
-consumables 
-standard laboratory equipment (e.g., balances, glassware) 
-bomb calorimeter for the conversion of samples into CO2 (alternatively, TNO can bring their 
calorimeter in case this is not present at the location) 
-Liquid scintillation counter and scintillation liquids 
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8 Annex A: Powerpoint presentation 

Customs training, General 

introduction 
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9 Annex B: Powerpoint presentation 

Customs training, sample 

preparation 
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10 Annex C: Powerpoint presentation 

Customs training, liquid scintillation 

counting 
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