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0 Summary 
Deliverable 2.1 presentes the available data sources to quantify the bioeconomy indicators and 
drivers introduced in Deliverable 1.1, the quality of the available data, the data gaps related to the 
indicators and the implications for new data requirements. This Deliverable is organized in three 
interrelated and connected stages, which are summarized as follows: in the first stage, different 
data sources have been reviewed and their usefulness for quantifying the bioeconomy indicators 
has been evaluated. Then, based on the review of the statistical sources, the data gap analysis of 
the bioeconomy indicators is performed. In this second stage, the data gap analysis is employed to 
identify the availability and quality of bioeconomy related data sources to quantify the indicators 
proposed in D1.1. This exercise enables us to identify not only bioeconomy indicators that can or 
cannot be derived from existing data sources, but also provides the ground needed to perform a 
data quality assessment of the existing data sources based on a set of data quality criteria. These 
data quality criteria have been selected to reflect the needs and goals of the BioMonitor project. 
Finally, the output of the second stage feeds the third activity performed in this Deliverable.  The 
information of gaps between the data needed and the data available is used in the third stage to 
identify the implications of additional data requirements for bioeconomy indicators to close the 
data gaps. The outcome of this Deliverable provides critical input to WP3, 4, 5 and 7 of BioMonitor. 
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1 Introduction 
WP2 of the BioMonitor project focuses on “Data needs for indicators on industrial uses of biomass”. 
Its tasks involve reviewing existing statistical data sources, open-innovation platforms and other 
data providing systems and evaluating the usefulness of these sources for quantifying the drivers 
and indicators of the bioeconomy.  

 

WP2 builds upon the output of WP1 ‘Scoping and designing the conceptual analysis framework for 
monitoring and measuring the EU bioeconomy’ as its main objective is to investigate the data 
availability and analyses the data gaps related to the set of indicators and drivers identified in 
Deliverable 1.1. Moreover, the work of WP2 is directly related to WP3, 4, 5 and 7 by providing input 
to these work packages. The specific objectives of WP2 and links with the other WPs are:  

1) Review of statistical data sources and their advantages and disadvantages for the 
quantification of bioeconomy indicators (linked to WP1, 3, 5). 

2) Data gap analysis of bioeconomy indicators: data required versus data available to quantify 
bioeconomy indicators (linked to WP3, 4, 5, 7). 

3) Identifying the implications of additional data requirements for bioeconomy indicators to 
close the data gaps; (linked to WP3, 4, 5). 

4) Development of the concept of the BioMonitor Data Platform, including a database template 
for managing data (linked to WP1, 3, 4). 

The objectives of WP2 are achieved through three interrelated tasks. Task 2.1 contributes to the 
first objective ‘Review of statistical data sources and their advantages and disadvantages for the 
quantification of bioeconomy indicators’, as the work includes, according to the description of work, 
reviewing ‘the current availability of data and their sources’. The output of Task 2.1 is a 
comprehensive overview of existing statistical data sources, open-innovation platforms, and other 
data providing systems. The output of this Task provides information on the available data sources 
to retrieve data for the bioeconomy indicators defined in Deliverable 1.1. This information serves 
as input for Task 2.2, which mainly contributes to the second objective ‘Data gap analysis of 
bioeconomy indicators: Data required versus data available to quantify bioeconomy indicators’. A 
data gap analysis is employed to identify the availability and quality of bioeconomy related data to 
quantify the indicators proposed in Deliverable 1.1. The output of Task 2.2 explores which 
bioeconomy indicators can or cannot be derived from existing data sources and exhibits quality 
assessments of the existing data sources. The information of the gap between the data required 
and the data available then hands over to Task 2.3 to identify the implications of the identified data 
gaps, as described in the third objective, i.e. which approaches could be taken to fill these gaps. 

2 Approach  
According to the description of work (DoW) of BioMonitor: ‘WP2 builds on WP1 which will have 
designed the conceptual framework for monitoring and measuring the bioeconomy by defining a 
set of relevant indicators and drivers.’ The output of WP1 is a critical element for WP2 activities. 
Based on the bioeconomy conceptual framework that was developed in WP1, WP2 reviewed 
existing statistical data sources which could be potentially useful for monitoring and measuring the 
bioeconomy in Europe. 
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2.1 Task 2.1 
Review of statistical data sources  

2.1.1 Conceptual systems analysis tool  
Results of the FP7 SAT-BBE (Systems Analysis Tools Framework for the EU Bio-Based Economy 
Strategy)1 project (2012-2015) have been used as a starting point for the Task 2.1 of the BioMonitor 
project. SAT-BBE’s aim was to develop a conceptual systems analysis toolkit that can 1) monitor the 
development of the bioeconomy, and 2) evaluate the impacts of the bioeconomy on sustainability 
objectives (Van Leeuwen et al, 2013). Main results of the SAT-BBE project on data requirements for 
indicators were reported in SAT-BBE Deliverable 2.1 ‘Data requirements for evaluating and 
monitoring the evolution of the bioeconomy’ (Verburg et al, 2013) and SAT-BBE Deliverable 2.2 
‘Tools for evaluating and monitoring the EU bioeconomy: Indicators’ (O'Brien et al, 2013). These 
deliverables provided the foundation to identify the potential data sources.  

2.1.2 Potential data sources   
First, existing data sources that could be useful for monitoring and measuring the bioeconomy were 
selected and then categorised in different themes (see Appendix A). Then, these data sources were 
linked to the indicators identified in Task 1.2 of the BioMonitor project (Deliverable 1.1). 

 

The Bioeconomy Data Catalogue, which is part of the Bioeconomy Knowledge Centre of the EC JRC, 
has been used as the outset for the searching process. This platform includes 256 datasets that are 
potentially relevant for the BioMonitor project activities. It contains information from the JRC and 
from external sources (UNDATA, IRENA, UNFAO, EurObserver, ECN and OECD). The challenge is to 
explore to which extent these datasets provide data for drivers and indicator topics described in the 
scoping paper (Deliverable 1.1) of the BioMonitor project. Appendix A contains a catalogue of 
potential useful data sources - in alphabetic order - of findings relevant for the BioMonitor project. 

 
Table 1 presents the indicators developed in Task 1.2 of the BioMonitor project. The second column 
contains the type of data required to calculate the indicator and the third column refers to existing 
statistical sources that potentially include these data. If there is no associated data source available 
for a specific indicator, the third column remains empty.  
 
Note that – in the case that the third column of Table 1 mentions a data source, it only serves as a 
suggested data source for Task 2.2 to identify the data gap. It does not automatically mean that this 
source contains all the required specifics of the bioeconomy in terms of sector, product and 
geographic details. Moreover, for some indicators it was not possible to find data sources with 
appropriate databases to quantify them (see Section 2.2 for more details). 
 

                                                      

1 https://www.wur.nl/en/project/satbbe.htm 
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Table 1 – Overview of BioMonitor indicators, data requirements and relevant data sources 

Indicators Data requirements Relevant data sources 

1 Food and nutrition security 

Availability  Availability (domestic food 
production, kcal per capita per day, 
novel foods), obesity, BMI, food 
balance sheets; self-sufficiency 
ratio 

EUROSTAT (EUROSTAT 2018); 
FAOSTAT (FAOSTAT 2018) 

Access Access (regional food purchasing 
power and income per worker in 
bio-based industries) 

EUROSTAT (EUROSTAT 2018);  
FAOSTAT (FAOSTAT 2018) 

Utilization Utilisation (better packaging, 
nutritional value) 

EUROSTAT (EUROSTAT 2018);  
FAOSTAT (FAOSTAT 2018) 

Stability  Stability (import dependency ratio, 
share food imports in total imports, 
price volatility) 

EUROSTAT (EUROSTAT 2018);  
FAOSTAT (FAOSTAT 2018) 

2 Sustainable natural resource management 

Sustainability thresholds for 
bioeconomy technologies  

Data needed to calculate Reversible 
and Irreversible Benefits and Costs 
and the Maximum Incremental 
Social Tolerable Irreversible Costs 
(MISTICs) 

EUROSTAT (EUROSTAT 2018);  
FAOSTAT (FAOSTAT 2018) 

Biodiversity Data about various biodiversity 
indicators for agriculture (crop 
varieties and registered seeds for 
crops used for biomass) and 
forestry (dead wood in managed 
forests) and biodiversity protection, 
e.g. sites designated under EU 
Habitats and Birds Directives, 
abundance and distribution of 
species, invasive alien species, Red 
List Index for European species, 
map of European ecosystem types 

SEBI Indicators (EEA 2018); 
Herzog, Lüscher et al. 2017;  
EEA 2018; 
Forest Europe (2015) 

Land cover Data about different types of land 
cover, typically collected through 
remote sensing. 

CORINE (EEA 2018); 
LUCAS (Eurostat 2018); 
LUISA (JRC 2018); 
Forest Europe (2015); 
FAO (2015) 

Biomass production Biomass production, supply, use of 
biomass for food and non-food 
applications, availability of 
sustainable biomass 

Camia, R. et al. (2018);  
IEA (2016);  
EUROSTAT (EUROSTAT 2018); 
FAOSTAT (FAOSTAT 2018); 
(EC 2016){S2Biom, 2016 #1051} 
{Daioglou, 2016 #713};  
Verkerk et al. (2015); 
DATA M (EC 2018) 

Sustainable resource use Nitrogen and phosphorus balances, 
soil erosion, ammonia emissions, 

Forest Europe (2015) 

https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
https://doi.org/10.5061/dryad.mk067
https://foresteurope.org/state-europes-forests-2015-report/
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ratio annual increment and felling 
in forests, estimated maximum 
sustainable level of cuttings in 
forests 

3 Dependence on non-renewable resources 

Bioenergy replacing non-renewable 
energy 

Data on biofuel, biogas production, 
import, export and use 

EUROSTAT (EUROSTAT 2018) 

Biomaterials replacing non-renewable 
resources 

Wood based constructions, bio-
based textiles and bio-based 
plastics against fossil-based 
counterparts.   

Biomass self-sufficiency rate Domestic biomass production, 
domestic biomass use, exports of 
biomass, imports of biomass 

S2BIOM; 
Dees et al. (2017) 

Material use efficiency Greenhouse gas and energy 
balance of bio-based products, 
review of LCA of bio-based 
products 

EC JRC - Bioeconomy 
Knowledge Centre, 
Bioeconomy Data Catalogue 
https://biobs.jrc.ec.europa.eu/ 

 Material and waste recycling 
 

  

 Recycling bio-based products waste statistics, material flow 
accounts 

EUROSTAT (EUROSTAT 2018) 

 Cascaded use of biomass 
 

  

Certified bio-based products 
 

  

4 Mitigating and adapting to climate change 

GHG emissions Data about GHG emission per type 
of gas, per sector, per energy 
production system, etc., incl. 
LULUCF; other airborne emissions, 
air quality index. 

EUROSTAT (EUROSTAT 2018); 
FAOSTAT (FAOSTAT 2018); 
(EC 2016);  
EEA, 2018 #1094; 
UNFCCC 

Climate footprint 
 

  

Climate change adaption Area of forest and other wooded 
land, classified by number of tree 
species occurring 

Forest Europe (2015); 
JRC 

5 Employment and economic competitiveness 

Structure Estimates of persons employed, 
value added and turnover by sector 
of the bioeconomy, SAM data, SU 
data and IO data. 
A Social Accounting Matrix (SAM) 
represents flows of all economic 
transactions that take place within 
an economy (regional or national) 
between firms, households, 
government and the rest of the 
economy. The Supply Use and 
Input-Output tables provide the 
main macroeconomic aggregates 
such as GDP, components of value 
added and output by industry, 

Labour statistics needed for 
employment. 
 
Monetary SUTs and IOs and 
SAMs needed for value added 
and turnover.  
 
 
Álvarez-Martínez and López-
Cobo (2018); 
Social Accounting Matrixes of 
the EU 27;  
Aguiar, Narayanan et al. (2016)  
GTAP 9 database;  
Ronzon, Lusser et al. (2017), 

https://s2biom.wenr.wur.nl/web/guest/biomass-supply
https://biobs.jrc.ec.europa.eu/
https://unfccc.int/process/transparency-and-reporting/greenhouse-gas-data/ghg-data-unfccc
https://foresteurope.org/state-europes-forests-2015-report/
https://forest.jrc.ec.europa.eu/en/european-atlas/atlas-data-and-metadata/
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import, final consumption, gross 
capital formation and export. SAMs 
and Input-Output tables are 
typically expressed in monetary 
values, but sometimes results are 
also expressed in physical units. 

Ronzon, Piotrowski et al. 
(2017); 
Ronzon and M’Barek (2018);  
EUROSTAT (EUROSTAT 2018);  
Databases referred to EU GTAP  
Input-Output Database and EU 
GTAP Input-Output Database 

Innovation 
 

  

 Innovation hurdle for different 
industries 

 

  

 Number of patents submitted Number of high tech and 
biotechnology patents 

EC JRC - Bioeconomy Knowledge 
Centre,  
Bioeconomy Data Catalogue.  
Accessible online 
  

Investments  
 

  

 Private sector bioeconomy 
investments (R&D) 

Agricultural research capacity and 
R&D spending 

FAOSTAT (FAOSTAT 2018);  
EC JRC - Bioeconomy 
Knowledge Centre,  
Bioeconomy Data Catalogue. 
Accessible online 

 Public sector bioeconomy 
investments/subsidies/support 

 

  

 Establishments bio-refineries 
 

  

Value added and turnover of 
bioeconomy sectors 

 

  

 Turn-over per unit of biomass Biomass production and turnover 
per sector 

Ronzon, Lusser et al. (2017) ;  
Ronzon, Piotrowski et al. 
(2017) ;  
Ronzon and M’Barek (2018); 

 Value-added per unit of 
biomass 

The value added of bio-based and 
non-bio-based sectors provides 
information about the relative 
importance of the bio-based 
sectors and bioeconomy. The value 
added of production factors shows 
the allocation of production factors 
and the value added per unit 
endowment 

Eurostat (EUROSTAT 2018) 
section National accounts and 
GDP and dataset  
Value added by economic 
activity (ISIC Rev. 3);  
Álvarez-Martínez and López-
Cobo (2018) ; 
Social Accounting Matrixes of 
the EU 27;  
Aguiar, Narayanan et al. (2016); 
GTAP 9 database; 

https://biobs.jrc.ec.europa.eu/
https://biobs.jrc.ec.europa.eu/
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socio-economic indicators of 
the bioeconomy in the EU  

 Share of SMEs on value added  Business statistics with size classes Eurostat (EUROSTAT 2018) 

 Share of high-tech companies  Number of high tech companies 
per sector 

  

Comparative advantage 
 

  

 Terms of trade Price indices for imported and 
exported goods 

Eurostat (EUROSTAT 2018); 
COMEXT; 
COMTRADE (Comtrade 2018) 

 Revealed comparative 
advantage 

Country export as a share in world 
export of a certain commodity 

Eurostat (EUROSTAT 2018); 
COMEXT; 
COMTRADE (Comtrade 2018) 

Production/consumption of new bio-
based products 

 

  

Import/export of bioeconomy raw 
material and products 

Trade data (values and volumes) Eurostat (EUROSTAT 2018); 
COMEXT; 
COMTRADE (Comtrade 2018) 

Employment Data on employment per sector, 
average number of work days lost 
per worker per year, per sector, 
employment type (skilled, 
unskilled), labour costs, 
unemployment rate, labour 
dependency ratio, etc. 

EUROSTAT (EUROSTAT 2018); 
(OECD 2018); 
ILOSTAT (ILOSTAT 2018);  
EC JRC – DataM,  Accessible 
online; 
Mainar-Causapé, Philippidis et 
al. (2017) 

Policies 
 

  

 Policy-induced investment 
hurdles 

 

  

 Training and education 
policies    

 

  

 Country level strategies 
 

  

 
 
Section 2.2 addresses the usefulness of the potential data sources mentioned in Table 1. This 
assessment is based on criteria such as trustworthiness of source, frequency of collection, periods 
covered and geographical coverage. Scores are visualised in radar charts, which give an insight in 
the quality of the proposed data sources.  

https://datam.jrc.ec.europa.eu/datam/public/pages/previousFilters.xhtml?dataset=7d7d5481-2d02-4b36-8e79-697b04fa4278
https://datam.jrc.ec.europa.eu/datam/public/pages/previousFilters.xhtml?dataset=7d7d5481-2d02-4b36-8e79-697b04fa4278
https://datam.jrc.ec.europa.eu/datam/public/pages/previousFilters.xhtml?dataset=7d7d5481-2d02-4b36-8e79-697b04fa4278
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2.2 Task 2.2 
Data gap analysis 

 
Task 2.2 utilizes the potential data sources identified by Task 2.1 and matches them with the list of 
key indicators needed to monitor bioeconomy provided by D1.1. The objective of Task 2.2 is to 
evaluate these potential data sources and perform a data gap analysis. 

2.2.1 What is data gap analysis?  
A data gap is here defined as inadequate data information to quantify an indicator, or the absence 
of adequate data to reliably estimate an indicator from existing data. The data gap analysis carried 
out in Task 2.2 aims to evaluate the data gaps from two perspectives. It evaluates: 

1) Whether there are indicators that cannot be quantified with existing data, and  
2) For the indicators that can be quantified with existing data, the quality of the data is assessed   

based on a set of criteria presented in the following section.  
To perform this analysis, a two-step procedure was carried out in this Task. In the first step, the 
available datasets from Task 2.1 were matched with the proposed indicators from D1.1. As part of 
this process and to achieve the most efficient result, partners in the consortium were assigned to 
match specific indicators with available databases from the list of Task 2.1 and to propose, where 
possible, other databases that partners are aware of and could be the source of data for an 
indicator. The indicators were assigned to the project partners involved in WP2 based on their 
professional expertise. Through this exercise, we were able to identify which data are already 
available to quantify specific bioeconomy indicators and which indicators cannot be quantified from 
currently available data sources. During the second step of the analysis, the quality of the available 
databases to quantify the bioeconomy indicators was assessed based on 11 criteria. This data quality 
assessment helped us to identify how well the available data can quantify the indicators and to 
provide a comprehensive overview of possible data gaps. 

2.2.2 Data gap analysis criteria 
To perform the data gap analysis and to assess the quality of the available data sources that can 
quantify the proposed indicators, we have used the criteria presented in Table . These criteria were 
selected and developed based on the spatial, temporal and thematic requirements of this project. 
The data evaluation criteria in the USDA (2010) report on ‘Biobased Economy Indicators’ were 
adopted as the foundation of our data gap analysis criteria and augmented based on the needs and 
goals of BioMonitor project. We followed the USDA approach by assigning a weight on different 
values of each criterion. The higher the weight, the better the data source fits our requirements. 
The rationale behind the setup of criteria in Table  is as follows: 
 

Criteria adopted from USDA (2010) report 
o Frequency of data collection – This criterion was selected because the objective of 

BioMonitor is to create a regular monitoring platform for bioeconomy. Hence, the data 
source needs to be regularly updated. The ‘at least annually’ option has been assigned 
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the highest weight as any frequency that is greater than annually will add only marginally 
in the analysis to capture any changes in bioeconomy over time. Furthermore, data 
reported in less than an annual frequency will, for the purpose of this project, be 
converted to an annual basis. Thus, at least annually updated data is enough for 
monitoring the transition toward a more bio-based economy. Relatively less frequent 
temporal options have been assigned lower weights. 

o Detail currently available – This criterion evaluates whether the data are disaggregated 
enough for monitoring changes in the bio-based share of a sector. The more disaggregate 
the data is, the higher the weight it will receive. This starts from a weight of 4 for NACE 
codes of 6 and 8 digit to a weight of 1 for economy wide level data. For example, data 
for both bioplastic and non-bioplastic sectors will receive higher weight than data on the 
aggregated plastic sector. 

o Source of data – This criterion is used to ensure that the data source we match with 
indicators has a high probability to be updated in the future. Data collected by 
governmental organizations (e.g. statistical offices) have a higher chance to be updated 
than from non-governmental public organizations, non-profit private organizations and 
private organizations. Higher weight will be assigned to higher probability of future 
updates.  

o Reliability of data – This criterion is used to assess the reliability of the data. The 
reliability of the data can be translated as the probability (high or low) at which the data 
available can reveal a trend in the population. ‘Census, fiscal or regulatory data’ receive 
the highest weight as they can reveal the trends observed in reality and cover more than 
a few samples. ‘Survey’ option comes second because it only covers a specific sample of 
the population. We assign ‘Other’ the lowest weight, as we are the least sure whether it 
reveals information close to what we observe in reality. This information was directly 
adopted from the metadata of each dataset. For example, for Eurostat, this information 
can be found in the coverage or survey population section in its metadata section. 

o Trustworthy source – This criterion also tries to assess the trustworthiness of the data 
source. In the case that the data source is publicly available, it can be considered more 
trustworthy than private available data sources as it can be accessed by more users. This 
means its authenticity has been checked by more users and also standards for collection 
of publicly available data have been collected. For this reason, publicly available data 
sources receive a higher weight compared to proprietary data. 

o Uniform data collection – This criterion is applied to ensure that the method used to 
collect or estimate the data is commonly accepted by others. This is important since 
different methods can lead to different estimated or recorded values for the same 
variable. Higher weight will be assigned if the criterion of uniform data collection 
procedures is satisfied. 

 
 
Newly developed criteria: 

o Completeness across the EU member states – Since BioMonitor is monitoring the 
development of bioeconomy in the EU, this criterion has been developed to ensure that 
data are available for all 28 EU member states. Higher weight will be assigned to data 
that satisfy this criterion. 
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o Estimated value – The observed/collected data should be assigned a higher weight 
comparing to data that are the output of estimation, simulation or forecasting 
procedures because they provide more accurate information.  

o Data completeness – This criterion assesses the completeness percent of the database. 
The higher the percent, the more complete the dataset and hence the higher weight will 
be assigned. This percentage is calculated by dividing the non-empty cells with the total 
number of cells in the dataset. 

o Period covered – The time frame adopted by BioMonitor is 2000 to 2050. For this reason 
we focus our analysis on data after 2000 (till the most recent year) and this criterion is 
used to filter out any data sources that do not contain data after 2000. More information 
on the available years in each dataset is recorded in the column “Period” in the  
BioMonitor Metadata analysis.  

o Geographic coverage – This criterion assesses how well the data source fulfils the spatial 
requirements of the BioMonitor at the NUTS levels. The more disaggregate the level, the 
higher the weight. 
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Table 2 – Criteria for data gap analysis and further data quality assessment 

Criteria Description Value Weight 

Frequency of data 
collection 

How frequent the 
data have been 
collected? 

At least annually 3 

Less frequent than annually, 
but more than once 2 

Only Once 1 

Detail currently 
available 

At which sectoral 
level were the data 
collected? 

NACE code 6 & 8 digit 4 

NACE code 4 digit 3 

NACE code 2 digit 2 

Economy-wide 1 

Source of data Who collects the 
data? 

Governmental 4 

Non-governmental public 
organization 

3 

Non-profit private organization 2 

Private organization 1 

Reliability of data What is the data 
collection method? 

Census, fiscal or regulatory data 3 

Survey 2 

Other 1 

Trustworthy source Any restriction to 
access the data? 

Publicly available 2 

Proprietary data 1 

Uniform data 
collection 

Are the data 
collected through a 
commonly 
accepted method 
across different 
regions? 

Yes 2 

No 

1 

Completeness across 
the EU Member 
States 

Are all EU Member 
States represented 
in the dataset? 

Yes 2 

No, only a few MS are 
represented 

1 

Estimated value Is it an estimated 
value?  

From observation 2 

From model 1 

Data completeness How complete is 
the dataset 

More than 95% 3 

Between 80% to 95% 2 

Below 80% 1 

Period covered Do the data cover 
the time period we 
want to study? 

Yes, data available after 2000 2 

No, no available data after 2000 1 

Geographical 
coverage 

At which 
geographic level 
were the data 
collected? 

NUTS 3 level  4 

NUTS 2 level 3 

NUTS 1 level 2 

NUTS 0 (National level) 1 
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2.2.3 Data quality assessment 
To present all dimensions assessed using the data gap analysis criteria, a radar graph is presented 
for each data source in Appendix B. These radar graphs are titled with the name of the data source. 
Each angle of the radar graph represents one dimension, which is related to each of the 11 criteria. 
The legend on the right shows the sub-indicator that can be quantified by this data source. The score 
value is the average score of the criteria using equal weight and represents a normalized value. Data 
sources with higher scores will be recommended for quantifying the indicator. This information does 
not make the final decision on which data source will be selected. However, it allows the expert to 
see the difference in data quality and make the judgement on which data source is most suitable 
for quantifying the bioeconomy indicators based on this information. The conclusion we can draw 
from these radar graphs can help us to identify which data sources can satisfy the data criteria for 
BioMonitor and also visualize data gaps or missing information that can be used from WP3, 4 and 5 
to propose methodologies and models to fill these data gaps. 
 
 Figure 1 – Sample Radar Chart 

 
 

2.2.4 Data vs Indicators 
The main objective of Task 2.2 is to analyse which data sets can be used to quantify each indicator. 
In total, there are 57 sub-indicators identified by D1.1 waiting to be quantified. Some indicators can 
be observed directly from the data source, such as "Food imports", while some other indicators can 
be calculated using available data, such as “Regional food purchasing power”. In the case that an 
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indicator needs to be calculated, the quality of each data sourced used for the calculations need to 
be assessed prior the calculation/estimation exercise. Task 2.1 provides 256 data sources that 
potentially can quantify (part of) the bioeconomy indicators. These data sources have been matched 
to the sub-indicators. If the database fully satisfies BioMonitor’s criteria, it can directly quantify the 
indicators. However, this matching exercise found that for some indicators either there are no 
available data (NDA) that can quantify them, or when there is some data available they come with 
some major gaps (DAG). NDA and DAG were classified as major data gaps. This information can be 
found in  
Table , where each metric of the sub-indicator was presented with a recommended data source and 
its associated data gaps.  
 
Table 3 –Data sources that can potentially quantify the associated indicator.  
The overview indicates the presence/absence of a potential dataset and the data quality issues are presented 
in the radar charts of Appendix B.   
 *NDA: No Data Available 
 **DAG: Data Available with Gaps 

 

Main 
Indicator 

Sub Indicator Suggested metric 
Suggested 
Database 

Data Gaps 

1. Food and nutrition security 
 

- 

Availability   
 

- 

  

Domestic food 
production  

Food Commodities derived from 
bio-based ingredients (crops, meat, 
milk products, sea products, wild 
capture) 

Eurostat 
database: crop 

and animal 
production 

(region) 

DAG (Statistics on wild 
capture are quite poor) 

Share of domestic agriculture 
production for food production 

 

Food imports   FAO: Crops and 
livestock products 

 

Food quality Consumption in Kcal per capita per 
day from novel food 
products   (e.g. veggie burger - 
impossible food, bug-burgers, 
clean meat) 

 
NDA  

(No data on novel food 
consumption) 

Development of 
new food 
products 

New food products registered 
under novel food in different 
member state 

European 
Commission 

Union list of novel 
foods 

DAG  
(This is only the list of 

novel foods, no available 
for various years and 

MSs) 

Access   
 

- 

  

Regional food 
purchasing 
power  

Regional income per capita in 
linked with share of bio-based 
industries divided by Consumer 
Price Index for food 

FAO - Consumer 
Price Indices 

DAG  
(derive from the value 

added of biobased 
industries from DataM 

and FAO Consumer Price 
Index;  

No regional data 
available) 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=apro_cpshr&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=apro_cpshr&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=apro_cpshr&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=apro_cpshr&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=apro_cpshr&lang=en
http://www.fao.org/faostat/en/#data/TP
http://www.fao.org/faostat/en/#data/TP
https://ec.europa.eu/food/safety/novel_food/authorisations/union-list-novel-foods_en
https://ec.europa.eu/food/safety/novel_food/authorisations/union-list-novel-foods_en
https://ec.europa.eu/food/safety/novel_food/authorisations/union-list-novel-foods_en
https://ec.europa.eu/food/safety/novel_food/authorisations/union-list-novel-foods_en
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beofao-fao-consumer_price_indices
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beofao-fao-consumer_price_indices
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Income per 
worker in bio-
based 
industries     

Real income per worker in bio-
based industries divided by 
Consumer Price Index for food 

 
NDA  

(No data on the 
employment of bio-based 

industries) 

Utilization   
 

- 

  
  

Improved food 
nutrition by 
better 
packaging 
material 

Increase in shelf life and nutritional 
values. 

 
NDA 

Nutritional 
value 

Increase in nutritional value by 
food ingredients derived from bio-
based products 

Food composition 
data 

DAG  
(Not available for varies 

year and MS; Only covers 
a range of food 

ingredients) 

Stability   
 

- 

  
  
  

Import 
dependency 
ratio 

For novel food and others  
 

NDA 
(No data on novel food) Glubel index for food items 

Value of food 
imports over 
total 
merchandise 
exports  

For novel food and others 
 

NDA 
(No data on novel food) 

Price volatility 
of food 

For novel food and others  
 

NDA 
(No data on novel food) Derived from CPI basket for food 

2. Sustainable natural resource management 
 

- 

Sustainability threshold levels 
for Bioeconomy Technologies 

Maximum Incremental Social 
Tolerable Irreversible Costs 
(MISTICs) as a measure for 
resilience (see appendix). 

 
- 

Reversible and Irreversible Benefits 
and Costs 

- 

Biodiversity Rényi entropy 
 

- 

Mean Species Abundance  - 

  
 

Forest 
biodiversity 

Volume of standing deadwood and 
of lying deadwood on forest and 
other wooded land (m3/ha) 

Forest Europe - 
State of Europe's 

Forests 

 

Number of threatened forest 
species, classified according to 
IUCN Red List categories in relation 
to total number of forest species.’ 

Forest Europe - 
State of Europe's 

Forests 

 

Agrobiodiversity Number of livestock breedsi 
 

NDA 

Number of crop varieties EU Plant variety 
database 

DAG  
(This is only the list of 

crop varieties, no 
available for various 

years) 

https://www.efsa.europa.eu/en/microstrategy/food-composition-data
https://www.efsa.europa.eu/en/microstrategy/food-composition-data
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
http://ec.europa.eu/food/plant/plant_propagation_material/plant_variety_catalogues_databases/search/public/index.cfm
http://ec.europa.eu/food/plant/plant_propagation_material/plant_variety_catalogues_databases/search/public/index.cfm
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Registered seeds for crops used for 
biomass production for industry 

 
NDA 

Number of threatened species in 
agricultural ecosystems, classified 
according to IUCN Red List 
categories in relation to total 
number of species in agricultural 
ecosystems 

Mean Species Abundance on 
agricultural lands 

Aquatic 
biodiversity 

Number of threatened species in 
water ecosystems, classified 
according to IUCN Red List 
categories in relation to total 
number of species in water 
ecosystems. 

 NDA 

Land cover Share of total area, %  - 

  

Forest area Ha in relation to total ha Forest Europe - 
State of Europe's 

Forests 

 

Agricultural 
area 

Ha in relation to total ha EUROSTAT  

Surface water   Ha in relation to total ha Eurostat LUCAS  

Primary Biomass production 
  

- 

- 

  

Forests  kg FAOSTAT  

% for bio-based industry  NDA  
(No data on bio-based 

industry) 

Agriculture  kg DataM Biomass 
Sankey 

 

% for bio-based industry  NDA  
(No data on bio-based 

industry) 

Fisheries  kg FishstatJ  

% for bio-based industry  NDA  
(No data on bio-based 

industry) 

Sustainable resource use   
 

- 

  

Sustainable 
forestry 

Ratio of annual increment and 
fellings in forests (%) 

Forest Europe - 
State of Europe's 

Forests 

 

Ratio of fellings and estimated 
maximum sustainable level of 
cuttings in forests (%) 

 
NDA 

Sustainable 
agriculture 

Nitrogen balance (kg/ha) Eurostat: Gross 
nutrient balance 

 

Phosphorus balance (kg/ha)  

https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ef_oluecsreg&lang=en
https://ec.europa.eu/eurostat/web/lucas/data/database
http://www.fao.org/faostat/en/#data/FO
https://datam.jrc.ec.europa.eu/datam/public/pages/previousFilters.xhtml?dataset=34178536-7fd1-4d5e-b0d4-116be8e4b124
https://datam.jrc.ec.europa.eu/datam/public/pages/previousFilters.xhtml?dataset=34178536-7fd1-4d5e-b0d4-116be8e4b124
http://www.fao.org/fishery/statistics/software/fishstatj/en
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=aei_pr_gnb
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=aei_pr_gnb
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Soil erosion (tonnes/ha) Estimated soil 
erosion by water, 
by NUTS 3 regions 

 

Ammonia, NOx and SOx emissions 
(ktonnes) 

Air pollutants by 
source sector 

(incl. agriculture) 

 

Environmental impact quotient 
 

 
NDA 

3. Dependence on non-renewable resources 
 

- 

Bio-energy replacing non-
renewable energy 

  
- 

- 

  

Biofuels MJ Eurostat Final 
Energy 

Consumption 

 

Share in energy fuel use 

Biogas MJ Eurostat Energy 
supply and use by 

NACE Rev. 2 
activity 

 

Share of total gas use 

Bio-material replacing non-
renewable resources 

  
 

- 

  

Wood-based 
constructions 

m3  NDA 

Share in total construction, % 

Bio-based 
textiles 

Tonnes Eurostat: 
Prodcom 

 

Share in total consumption, % 

Bio-based 
pharmaceuticals 

Tonnes 

Share in total consumption, % 

Bio-based 
chemicals 

Tonnes 

Share in total consumption, % 

Bio-based 
plastics 

tonnes of oil equivalent 

Share in total consumption, % 

Biomass self-sufficiency rate 
 

 - 

 Agricultural 
biomass 

potentially available quantity of 
biomass 

S2BIOM potential 
biomass supply 

database 

DAG  
(No data for demand for 

biomass) Forestry 
biomass 

potentially available quantity of 
biomass 

Aquatic biomass potentially available quantity of 
biomass 

Biomass from 
waste 

potentially available quantity of 
biomass 

Material use efficiency   
 

- 

  

Material and 
waste recycling 
and recovery 
rates 

% Eurostat: Circular 
material use rate 
by material type 

DAG  
(No data for various MS) 

Recycling rate of 
bio-based 
products 

 % 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=aei_pr_soiler&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=aei_pr_soiler&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=aei_pr_soiler&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_air_emis&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_air_emis&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_air_emis&lang=en
https://ec.europa.eu/eurostat/data/database?node_code=ten00126
https://ec.europa.eu/eurostat/data/database?node_code=ten00126
https://ec.europa.eu/eurostat/data/database?node_code=ten00126
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-789201_QID_4690C59C_UID_-3F171EB0&layout=PROD_NRG,L,X,0;GEO,L,Y,0;NACE_R2,L,Y,1;STK_FLOW,L,Z,0;UNIT,L,Z,1;TIME,C,Z,2;INDICATORS,C,Z,3;&zSelection=DS-789201TIME,2016;DS-789201STK_FLOW,USE_EN
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-789201_QID_4690C59C_UID_-3F171EB0&layout=PROD_NRG,L,X,0;GEO,L,Y,0;NACE_R2,L,Y,1;STK_FLOW,L,Z,0;UNIT,L,Z,1;TIME,C,Z,2;INDICATORS,C,Z,3;&zSelection=DS-789201TIME,2016;DS-789201STK_FLOW,USE_EN
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-789201_QID_4690C59C_UID_-3F171EB0&layout=PROD_NRG,L,X,0;GEO,L,Y,0;NACE_R2,L,Y,1;STK_FLOW,L,Z,0;UNIT,L,Z,1;TIME,C,Z,2;INDICATORS,C,Z,3;&zSelection=DS-789201TIME,2016;DS-789201STK_FLOW,USE_EN
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-789201_QID_4690C59C_UID_-3F171EB0&layout=PROD_NRG,L,X,0;GEO,L,Y,0;NACE_R2,L,Y,1;STK_FLOW,L,Z,0;UNIT,L,Z,1;TIME,C,Z,2;INDICATORS,C,Z,3;&zSelection=DS-789201TIME,2016;DS-789201STK_FLOW,USE_EN
https://ec.europa.eu/eurostat/web/prodcom/data/database
https://ec.europa.eu/eurostat/web/prodcom/data/database
https://s2biom.wenr.wur.nl/web/guest/biomass-supply
https://s2biom.wenr.wur.nl/web/guest/biomass-supply
https://s2biom.wenr.wur.nl/web/guest/biomass-supply
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_ac_curm&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_ac_curm&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_ac_curm&lang=en
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Cascaded use of 
biomass 

 
 NDA 

Certified biobased products Number NEN: Certificate 
holders 

DAG  
(Not available for varies 

year and MS) 
Bio-based content 

Consumption 
 

NDA 

4. Mitigating and adapting to climate change 
 

- 

Greenhouse gas emissions CO2 eq. tonnes UNFCCC 
Eurostat 

 

  

Forest carbon 
emissions and 
removals 

Gross emissions and removals in 
CO2 eq. tonnes 

FAOSTAT  

Agricultural 
GHG emissions 
and removals 

CO2 eq. tonnes per feedstock and 
land use type 

EUROSTAT  

Energy and 
industrial 
carbon 
emissions and 
removals 

CO2 eq. tonnes Eurostat - 
Greenhouse gas 

emissions by 
source sector 

 

Climate footprint   EXIOBASE DAG  
(Data mostly from 

estimation, frequency of 
data collection is 

uncertain) 

Climate change adaptation 
  

- 

  

Diversity of tree 
species 

Area of forest and other wooded 
land, classified by number of tree 
species occurring 

Forest Europe - 
State of Europe's 

Forests 

 

Climate 
resistant crops 
in agriculture 

climate resistant crops as 
percentage of  total agricultural 

 
NDA 

5. Employment and economic competitiveness 
 

- 

Innovation   
 

- 

  

Innovation 
hurdle for 
different 
industries 

Additional benefits needed in 
percentage for each euro invested. 

 
NDA 

Total amount of fixed (irreversible) 
investment needed. 

Number of 
patents 
submitted and 
sub-field 

Number and shares per subfield OECD Patent 
Statistics 

DAG 
(No data on sub-fields) 

http://www.biobasedcontent.eu/en/certificate-holders/
http://www.biobasedcontent.eu/en/certificate-holders/
https://di.unfccc.int/time_series
https://ec.europa.eu/eurostat/data/database?p_p_id=NavTreeportletprod_WAR_NavTreeportletprod_INSTANCE_nPqeVbPXRmWQ&p_p_lifecycle=0&p_p_state=normal&p_p_mode=view&p_p_col_id=column-2&p_p_col_pos=1&p_p_col_count=2
http://www.fao.org/faostat/en/?#data/GF
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_air_gge&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_air_gge&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_air_gge&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_air_gge&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_air_gge&lang=en
https://www.exiobase.eu/index.php/about-exiobase
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
https://foresteurope.org/state-europes-forests-2015-report/
https://doi.org/10.1787/data-00509-en
https://doi.org/10.1787/data-00509-en
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Investments EUR per year and sub-sector 
 

- 

  

Private sector 
bioeconomy 
investments: 
R&D and others 

EUR per year and sub-sector Eurostat: 
Business 

expenditure on 
R&D (BERD) by 

NACE Rev. 2 
activity 

DAG  
(No distinction between 
bio and non-bio part of 

the sector) 

Public sector 
bioeconomy 
investments/su
pports/subsidies
. R&D and 
others 

EUR per year and sub-sector Bioeconomy 
Policy (Part I) 

DAG  
(Not available for various 

years and MSs) 

Establishment 
and expansion 
of biorefineries 

number, capacity, production, and 
products (including by-products), 
resources used, people employed 

Eurostat: 
business statistics 

DAG  
(No distinction between 
bio and non-bio part of 

the sector) 

Internet of 
Things in 
bioeconomy 

Mobile Coverage (2G, 2.5G, 3G, 4G, 
5G) 

 *New indicator added in 
the list 

Internet connection speed 

Value Added of the bioeconomy 
sectors 

EUR per year and sub-sector, Share 
of total economy 

 
- 

  
  
  
  

 
Turnover of the 
bioeconomy 
sub-sectors (at 
NACE levels) 
 

Total and per unit of biomass and 
subsector 

 
NDA 

Value-added of 
the bioeconomy 
sub-sectors (at 
NACE levels) 
 

Total and per unit of biomass and 
bioeconomy sub-sector 

 
NDA 

Share of SMEs 
on value added  

Numbers, Euros Eurostat: Industry 
by employment 
size class (NACE 

Rev. 2, B-E) 

DAG  
(No distinction between 
bio and non-bio part of 

the sector) 

Share of high-
tech companies  

Numbers, value added Eurostat DAG  
(No distinction between 
bio and non-bio part of 

the sector) 

Comparative advantage   
 

- 

  
Terms-of-Trade ratio between the index of export 

prices and the index of import 
prices 

Eurosta - 
COMEXT 

 

  
Revealed 
comparative 
advantage 

Belassa index UN - Contrade  

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=rd_e_berdindr2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=rd_e_berdindr2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=rd_e_berdindr2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=rd_e_berdindr2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=rd_e_berdindr2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=rd_e_berdindr2&lang=en
https://biooekonomierat.de/fileadmin/international/Bioeconomy-Policy_Part-I.pdf
https://biooekonomierat.de/fileadmin/international/Bioeconomy-Policy_Part-I.pdf
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sbs_na_ind_r2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sbs_na_ind_r2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sbs_sc_ind_r2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sbs_sc_ind_r2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sbs_sc_ind_r2&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sbs_sc_ind_r2&lang=en
https://ec.europa.eu/eurostat/web/products-datasets/product?code=nama_10_a10
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-066341_QID_-47D72158_UID_-3F171EB0&layout=INDICATORS,C,X,0;DECL,L,Y,0;PRCCODE,B,Z,0;PERIOD,L,Z,1;&zSelection=DS-066341PERIOD,200952;DS-066341PRCCODE,07101000;&rankName1=PRCCODE_1_0_-1_2&ran
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-066341_QID_-47D72158_UID_-3F171EB0&layout=INDICATORS,C,X,0;DECL,L,Y,0;PRCCODE,B,Z,0;PERIOD,L,Z,1;&zSelection=DS-066341PERIOD,200952;DS-066341PRCCODE,07101000;&rankName1=PRCCODE_1_0_-1_2&ran
https://comtrade.un.org/data/
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Production and consumption of 
non-food and feed bio-based 
products 

kind, quantity, turn-over Prodcom, 
monetary supply 
and use tables, 

MFM 

DAG  
(No distinction between 
bio and non-bio part of 

the sector) 

Import and export of 
bioeconomy raw materials and 
products 
 

EUR per year and sub-sector and 
country 

JRC - DataM  

Employment   
 

- 

  
  

People 
employed by 
the bioeconomy 
sectors 

Number (FTE) per bioeconomy sub-
sector 

JRC-Bioeconomics DAG  
(Values estimated based 

on assumptions) 

Quality of 
employment 

Labour Productivity per 
bioeconomy subsector 

JRC-Bioeconomics DAG  
(Values estimated based 

on assumptions) 

Policies   
 

- 

  
  

Policy-induced 
investment 
hurdles 

Additional reversible benefits 
needed to compensate for 
regulations expressed in 
percentage; fixed regulatory 
compliance costs. 

 
NDA 

Regulatory 
measures 

GHG emission target; 
Renewable energy shares target; 
Bio-based share target 

Bioeconomy 
Policy (Part I) 

 

Training and 
education 
policies    

Qualitative Bioeconomy 
Policy (Part I) 

 

Country level 
strategies 

Qualitatively Bioeconomy 
Policy (Part II) 

 

* NDA: No Data Available 
   DAG: Data Available with Gaps 

 

2.2.5 Data gaps 
As mentioned above, there are two types of data gaps identified by the data gap analysis exercise: 

1) Data Gap Type I: Poor quality of data (radar charts - Appendix B) 
Data Gap Type II: No data available to quantify the indicators (Table  includes all those indicators for 
which no data are available to quantify them (Data gap Type II).   
 

2) Table ) 
 
In the radar charts, not all data quality criteria are available for all the data sources. The not-
applicable criteria or the criteria with not available information can be identified in the radar charts, 
due to the discontinuity in the radar chart. This creates gaps in the BioMonitor meta-database and 
the radar charts. These gaps should be taken into consideration when using these data sources. For 
a detailed analysis on the quality of the data – Data Gap Type I – please refer to the radar charts 
provided for each data source in Appendix B. 

https://ec.europa.eu/eurostat/web/prodcom/data/database
https://datam.jrc.ec.europa.eu/datam/public/pages/index.xhtml
https://datam.jrc.ec.europa.eu/datam/public/pages/index.xhtml
https://datam.jrc.ec.europa.eu/datam/public/pages/index.xhtml
https://biooekonomierat.de/fileadmin/international/Bioeconomy-Policy_Part-I.pdf
https://biooekonomierat.de/fileadmin/international/Bioeconomy-Policy_Part-I.pdf
https://biooekonomierat.de/fileadmin/international/Bioeconomy-Policy_Part-I.pdf
https://biooekonomierat.de/fileadmin/international/Bioeconomy-Policy_Part-I.pdf
https://biooekonomierat.de/fileadmin/international/Bioeconomy-Policy_Part-II.pdf
https://biooekonomierat.de/fileadmin/international/Bioeconomy-Policy_Part-II.pdf
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In Table , we present the indicators (and their associated metrics) that cannot be quantified with 
the currently available data sources. Table  includes all those indicators for which no data are 
available to quantify them (Data gap Type II).   
 
Table 4 – Identification of data gaps due to no data available (NDA) 

Main 
Indicator 

Sub Indicator Suggested metric 

1. Food and nutrition security 

Availability   

 Domestic food production Wild capture (non-wood forest products) 

 
Food quality Consumption in Kcal per capita per day from novel food 

products (e.g. veggie burger - impossible food, bug-
burgers, clean meat) 

Access   

 Income per worker in bio-
based industries     

Real income per worker in bio-based industries divided 
by Consumer Price Index for food 

Utilization   

  
  

Improved food nutrition by 
better packaging material 

Increase in shelf life and nutritional values. 

Stability   

  
  
  

Import dependency ratio For novel food and others  

Glubel index for food items 

Value of food imports over 
total merchandise exports  

For novel food and others 

Price volatility of food For novel food and others  

Derived from CPI basket for food 

2. Sustainable natural resource management 

Biodiversity Rényi entropy 
 Agrobiodiversity Number of livestock breedsii 
 Number of crop varieties 

 Registered seeds for crops used for biomass production 
for industry 

 

Number of threatened species in agricultural 
ecosystems, classified according to IUCN Red List 
categories in relation to total number of species in 
agricultural ecosystems 

 Mean Species Abundance on agricultural lands 

 Aquatic biodiversity Number of threatened species in water ecosystems, 
classified according to IUCN Red List categories in 
relation to total number of  species in water 
ecosystems. 

Primary Biomass production 
 

 Forests % for bio-based industry 
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Agriculture % for bio-based industry 

Fisheries % for bio-based industry 

Sustainable resource use   

 
Sustainable forestry Ratio of fellings and estimated maximum sustainable 

level of cuttings in forests (%) 

Sustainable agriculture Environmental impact quotient 

3. Dependence on non-renewable resources 

Certified biobased products Consumption 

Bio-material replacing non-renewable 
resources 

 

  
Wood-based constructions m3 

Share in total construction, % 

Material use efficiency  

 Cascaded use of biomass  

Certified biobased products Consumption 

4. Mitigating and adapting to climate change 

Climate change adaptation 
 

 Climate resistant crops in 
agriculture 

climate resistant crops as percentage of  total 
agricultural 

5. Employment and economic competitiveness 

Innovation   

  

Innovation hurdle for 
different industries 

Additional benefits needed in percentage for each euro 
invested. 

Total amount of fixed (irreversible) investment needed. 

Investments 
 

 

Internet of Things in 
bioeconomy 

Mobile Coverage (2G, 2.5G, 3G, 4G, 5G) 

Internet connection speed 

Value Added of the bioeconomy sectors EUR per year and sub-sector, Share of total economy 

  
  
  
  

 
Turnover of the bioeconomy 
sub-sectors (at NACE levels) 
 

Total and per unit of biomass and subsector 

Value-added of the 
bioeconomy sub-sectors (at 
NACE levels) 

Total and per unit of biomass and bioeconomy sub-
sector 
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2.3 Task 2.3 
Identifying the implications of data requirements to close the 
bioeconomy indicator gaps 

 
In section 2.2.5, two types of data gaps have been identified: 
 

1) poor quality of data (radar charts in Appendix B) 
2) no data available to quantify the indicators (Table  includes all those indicators for which no 

data are available to quantify them (Data gap Type II).   
 

3) Table ) 
 
In this section, the implications and options to fill these gaps are further explored. The focus will be 
on those indicators for which no data sources could be found at all. In the case of available, but poor 
quality of data, the situation is likely to be less severe since interpolation and estimation procedures 
based on these sources, e.g. in the case of insufficient geographical detail or frequency, are 
available. Some of these approaches have been described in Deliverable 3.1. 
 
For those gaps, which are actually caused by no available data sources, the following strategies are 
conceivable: 
 

1) Alternative metrics may be proposed and used to quantify the indicators. 
2) Existing data sources may be modified and then used for quantification of the indicators. 
3) New methodologies for filling the gaps may be developed in WP3. 
4) Gaps may be filled by the modelling activities in WP4 and 5. 

 
In what follows, under each of these alternative strategies, the NDA gaps from Error! Reference s
ource not found. are discussed and it is also presented how they could be addressed by the 
respective strategy. 
 
1) Choosing alternative metrics: 
 
Several of the NDA gaps are actually caused by the fact that in the initial phase of the project, certain 
metrics have been proposed to measure certain sub-indicators. As pointed out in Deliverable 1.1, 
these metrics may be subject to change over the course of the project. In the following cases, 
choosing alternative metrics may solve the data gap issues: 
 
Metrics related to novel food: For several sub indicators related to the main indicator food and 
nutrition security, it has been suggested to measure it by taking into account novel food. This 
concerns the sub indicators food quality, import dependency ratio, value of food imports over total 
merchandised exports and price volatility for food. During the data gap analysis, it has been 
concluded that no database is available to quantify such metrics. Since novel food as such is not at 
the core of the bioeconomy, this gap could be easily overcomed by discarding this metric. 
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Consumption of certified bio-based products: If this metric cannot be quantified, the number of 
registered certified bio-based products may suffice. 
 
 
2) Modification/exploration of existing data sources: 
 
Increase in shelf life and nutritional values: Possibly, industry associations such as Packaging Europe 
(https://packagingeurope.com) may have data. If not for the specific metric of an increase in shelf 
life, some other metric for the sub indicator “Improved food nutrition by better packaging material” 
may be available.  

 

Climate resistant crops in agriculture: This specific sub-indicator was listed under the indicator 
‘climate change adaptation’ in Error! Reference source not found.. If this sub-indicator cannot be q
uantified, a deeper look could first be taken e.g. in changes in the cropping patterns can be 
interpreted as an adaptation of agriculture to climate change. Sources from DG Agri, the EEA etc. 
should be consulted. 

 

Internet of Things in bioeconomy: Possibly, this sub indicator may be estimated based on existing 
statistics or methodologies for deriving the bio-based sectors in WP3. 

 

 
3) Development of new methodologies in WP3: 
 
In several cases, the data gaps have already been anticipated at the start of the project. For a 
number of such cases, new data collection methodologies will be developed in WP3: 
 
Ratio of felling and estimated maximum sustainable level of cuttings in forests: This indicator does 
currently not exist, but can be calculated in WP3 using existing data, possibly by combing these data 
with models developed in WPs 4 and 5.  

 
Bio-based materials replacing non-renewable resources: Below this main indicator, sub indicators 
for the different bio-based industries are listed (wood-based construction, bio-based textiles, 
pharmaceuticals, chemicals and plastics). For all these bio-based industries, data collection 
methodologies are being developed and tested in WP3. Following Error! Reference source not f
ound., several more metrics are dependent on these sub indicators (such as turnover and value 
added in the bioeconomy sub sectors). Accordingly, these metrics should also be quantifiable once 
a suitable methodology from WP3 is in place.  

 

Non-wood forest products: data has been recently collected in the STARTREE project and may be 
processed in WP3, together with the development of a data collection methodology for this sub-
indicator. 

 

https://packagingeurope.com/
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Number, capacity, production, and products (including by-products), resources used, people 
employed [in biorefineries]: while no official list of biorefineries in Europe is available, both JRC and 
nova have made attempts in recent years to map these. In WP3, methodologies could be proposed 
to perpetuate the data collection process to map European biorefineries. 

Circularity indicator: This indicator, combining circularity and cascading use of biomass, is being 
developed in Task 3.7. 

 
4) Filling of data gaps by modelling in WP4 and 5: 
 
Innovation hurdles for different industries: To measure this sub indicator, the metrics “Additional 
benefits needed in percentage for each euro invested” and “Total amount of fixed (irreversible) 
investment needed” have been suggested. 
 
Regionalization methodologies (e.g. use of location coefficients): To be developed to fill 
geographical data gaps. 
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3 Conclusions 
The purpose of this deliverable is to report on available data to quantify the bioeconomy indicators 
provided by Deliverable 1.1 and then present the data gaps. In order to operationalize this 
framework, we set three objectives: 

i. Review the statistical data sources for the quantification of the bioeconomy indicators. 
ii. Analyze the quality of the available data and identify data gaps (data required vs. data 

available). 
iii. Identify the implications of additional data requirements for bioeconomy indicators to close 

the gaps.  
 
Initially, a list of potentially relevant data sources was created using as starting point the 
Bioeconomy Data Catalogue, which is part of the Bioeconomy Knowledge Centre of the EC JRC. 
Then, these potential data sources were linked to the list of indicators provided in Deliverable 1.1, 
leading to the identification of the indicators that can or cannot be quantified using existing 
databases. This analysis revealed 12 indicators that cannot be quantified with currently available 
data, and have been identified as the main data gaps. These indicators have to do mainly with the 
bio-based sectors, novel foods and biodiversity.  
 
Those indicators that could be quantified with currently available data, we proceeded with a quality 
assessment of the data sources that provide these data. The data quality assessment performed in 
this deliverable is based on 11 data quality criteria that have been selected to mirror the objectives 
and goals of BioMonitor.  The output of the quality assessment presented in the form of radar charts 
and highlighted other minor data gaps associated the quantification of the bioeconomy indicators 
using currently available data. Most of the gaps identified are associated with the geographical 
coverage, period covered and disaggregated sectoral information (NACE 4 and above).  
  
Finally, different strategies have been proposed to fill the gaps that are related to no available data 
sources. Some of these strategies to quantify the bioeconomy indicators include to choose 
alternative metrics, to modify existing data sources and to develop new methodological (WP3) and 
modelling (WP4) frameworks.  
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Appendix 

Appendix A – Links to data sources 
Biodiversity: 

1. EEA (2018). SEBI - Streamlining European Biodiversity Indicators. Website: 
https://biodiversity.europa.eu/topics/sebi-indicators. 

2. Herzog, F., G. Lüscher, M. Arndorfer, M. Bogers, K. Balázs, R. G. H. Bunce, P. Dennis, E. Falusi, 
J. K. Friedel, I. R. Geijzendorffer, T. Gomiero, P. Jeanneret, G. Moreno, M. L. Oschatz, M. G. 
Paoletti, J. P. Sarthou, S. Stoyanova, E. Szerencsits, S. Wolfrum, W. Fjellstad and D. Bailey 
(2017). "European farm scale habitat descriptors for the evaluation of biodiversity." 
Ecological Indicators 77: 205-217. 

3. Forest Europe, 2015. State of Europe’s Forests 2015. Madrid, p. 312. 
https://foresteurope.org/state-europes-forests-2015-report/  
 

Bio-energy: 
4. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_109a 
5. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-nreaps-res-total 
6. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-undata_energy_bd 
7. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-balances 
8. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_106a 
9. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_109a 
10. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-eurobserver_ren_energy_data 
11. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-undata_energy_bi 
12. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-undata_energy_ol 
13. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-pow-cap 
14. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-

overview-table 
15. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_107a 
16. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_ind_335a 
17. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_110a 
18. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-rene-energy-investment-trends 
19. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-

consumption 
20. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-

generation-capacity 
21. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-electricity-cost 
22. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-nreaps-res-hc-share 
23. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-nreaps-res-e-capacity 
24. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-evol-ren-ener-employment 

 

 

 

https://biodiversity.europa.eu/topics/sebi-indicators
https://foresteurope.org/state-europes-forests-2015-report/
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_109a
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-nreaps-res-total
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-undata_energy_bd
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-balances
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_106a
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_109a
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-eurobserver_ren_energy_data
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-undata_energy_bi
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-undata_energy_ol
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-pow-cap
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-overview-table
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-overview-table
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_107a
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_ind_335a
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_110a
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-rene-energy-investment-trends
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-consumption
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-consumption
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-generation-capacity
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-generation-capacity
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-electricity-cost
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-nreaps-res-hc-share
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-nreaps-res-e-capacity
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-evol-ren-ener-employment
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Biofuel/renewable energy production capacities: 
25. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_114a 

26. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-pow-cap 

27. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-

generation-capacity 

28. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-nreaps-res-e-capacity 

 

Biomass production: 
29. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-luisa-lf331-biomass-harvested-from-

energy-crops-ref-2014 
30. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-datam-biomass-estimates 
31. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-ecn_phyllis 
32. http://www.fao.org/faostat/en/#data/FO  

 

Carbon stock: 
33. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beofao-fao-forest_land 
34. Forest Europe, 2015. State of Europe’s Forests 2015. Madrid, p. 312. 

https://foresteurope.org/state-europes-forests-2015-report/  
 

Employment: 
35. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-for_emp_lfs1 

36. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-edat_lfs_9910 

37. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-for_emp_lfs 

38. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-lfsa_eisn2 

39. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-lfsa_egan22d 

40. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-inn_cis8_bas 

41. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beooecd-oecd-

biotechnology_small_firms_percentage 

42. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beooecd-oecd-employment-fisheries 

43. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-undata_industry_employees 

44. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beofao-fao-employment-indicators 

45. https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-sts_inlb_a 

46. https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-employment-latest-

date 

47. OECD (2018). OECD Labour Statistics 
 http://www.oecd.org/employment/labour-stats/. 

 

 

https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-nrg_114a
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-pow-cap
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-generation-capacity
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-country-roadmaps-generation-capacity
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-nreaps-res-e-capacity
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-luisa-lf331-biomass-harvested-from-energy-crops-ref-2014
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-luisa-lf331-biomass-harvested-from-energy-crops-ref-2014
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-datam-biomass-estimates
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-ecn_phyllis
http://www.fao.org/faostat/en/#data/FO
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beofao-fao-forest_land
https://foresteurope.org/state-europes-forests-2015-report/
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-for_emp_lfs1
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-edat_lfs_9910
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-for_emp_lfs
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-lfsa_eisn2
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-lfsa_egan22d
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-inn_cis8_bas
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beooecd-oecd-biotechnology_small_firms_percentage
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beooecd-oecd-biotechnology_small_firms_percentage
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beooecd-oecd-employment-fisheries
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-undata_industry_employees
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beofao-fao-employment-indicators
https://data-bioeconomy.jrc.ec.europa.eu/dataset/beo-sts_inlb_a
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-employment-latest-date
https://data-bioeconomy.jrc.ec.europa.eu/dataset/jrc-beo-ren-ener-employment-latest-date
http://www.oecd.org/employment/labour-stats/
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Appendix B – Radar Charts 
Figure B1 – Forest biodiversity 

 
 

Forest biodiversity
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Figure B2: Food imports 

 
Figure B3: Biogas 
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Figure B4: Biofuels 
 

 
Figure B5: Diversity of tree species 
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Figure B6: Forest biodiversity 

 

Forest biodiversity
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Figure B7: Forest area 

 

Forest area 1/2
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Forest area 2/2
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Figure B8: Agricultural area 

 
Figure B9: Surface water 

Agricultural area
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Figure B10: Forests Primary Biomass Production 
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Figure B11: Agriculture Primary Biomass Production         
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Figure B12: Fisheries Primary Biomass Production 
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          Data and data gaps for bioeconomy drivers and indicators and their implications 44 

 
 

 

       

 
 

This project has received funding from the European Union’s Horizon 2020  
research and innovation programme under grant agreement N° 773297. 

 
 

 
 

Figure B13: Agricultural GHG emissions and removals 

 

Agricultural GHG emissions and removals



          Data and data gaps for bioeconomy drivers and indicators and their implications 45 

 
 

 

       

 
 

This project has received funding from the European Union’s Horizon 2020  
research and innovation programme under grant agreement N° 773297. 

 
 

 
 

Figure B14: Energy and industrial carbon emissions and removals 

 
Figure B15: Number of patents submitted and sub-field 
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Figure B16: Production and consumption of non-food and feed bio-based products 

 

Production and consumption of  non-food and feed bio-
based products



          Data and data gaps for bioeconomy drivers and indicators and their implications 47 

 
 

 

       

 
 

This project has received funding from the European Union’s Horizon 2020  
research and innovation programme under grant agreement N° 773297. 

 
 

 
 

Figure B17: People employed by the bioeconomy sectors 
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Figure B18: Import and export of bioeconomy raw materials and products 

 

Import and export of  bioeconomy raw materials and 
products



          Data and data gaps for bioeconomy drivers and indicators and their implications 49 

 
 

 

       

 
 

This project has received funding from the European Union’s Horizon 2020  
research and innovation programme under grant agreement N° 773297. 

 
 

 
 

Figure B19: Development of new food products
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Figure B20: Nutritional value 

 
Figure B21: Price volatility of food

 
Figure B22: Bio-based textiles 
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Figure B23: Climate footprint 

 
Figure B24: Public sector bioeconomy investments/supports/subsidies. R&D and others 
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Figure B25: Training and education policies 

 
Figure B26: Country level strategies 
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Figure B27: Sustainable forestry 
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Figure B28: Agrobiodiversity 

 

Agrobiodiversity
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