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EXECUTIVE SUMMARY 

As businesses demand environmental responsibility from suppliers and as policy makers evaluate 
more complex scenarios, it is increasingly important to address environmental issues related to 
socio-economic development: the bioeconomy is one of these proposed development trajectories.  

Since there are many interpretations of the term bioeconomy, Chapter 2 constitutes a comparative 
analysis drawing on the most recent academic literature, which lays out a field or range of possible 
(and sometimes conflicting) bioeconomy development trajectories. Feedback gained from interac-
tions with stakeholders in the context of BioSTEP’s “living lab” activities indicates a strong preference 
for interpretations involving an “agro-eco” focus on resources, as opposed to an industrial focus on 
biotechnology. Hence, this report emphasizes overall reduction of impacts across the life cycle in 
agriculture as well as related fields for which there is sufficient data, including aquaculture, forestry, 
etc.  

The analysis looks at opportunities to structure supply chains according to the principles of organic 
agriculture and production, and thus delves into e.g. purchasing trends of organic products compared 
with the conventional ones in food production but also value-added products where applicable. For 
the Veneto region of Italy, we were able to carry out the research in the form of statistical analysis 
due to the availability of data and better access to stakeholders – the Stara Zagora region of Bulgaria 
is examined in broader terms of its bioeconomy and potential. 

The data-based approach applied to the Veneto region is outlined in Chapter 3: it involves combining 
lifecycle assessment (LCA) with the “input-output method for environmental analysis,” an approach to 
determining environmental impacts throughout economic supply chains using data on transactions 
among different economic sectors. We compared such transactions among roughly 2000 companies 
deemed “organic” to those of the Veneto region’s economy as a whole, in order to extrapolate the 
actual size of the bioeconomy at the regional level.  

For the Stara Zagora region of Bulgaria, similar economic and environmental data is available only at 
the national level – we analyse the role of organic/alternative resource production in the country’s 
total production. As the Veneto region in Italy, Stara Zagora is a candidate for the implementation of 
BioSTEP’s “living lab” activities, in which business and policy planning are conducted via open, par-
ticipative approaches.  

The overall aim of this approach is to develop a tool with which environmental and socio-economic 
ex-ante and ex-post assessments of (regional) plans and programmes can support stakeholders and 
policy makers in the two case study regions, and in other interested regions in following similar ap-
proaches. These regions expect to develop their bioeconomies and correlating interconnections with 
other strategies and policies such as, e.g., Smart Specialisation Strategies and the wider circular 
economy. 

The Veneto region is now ready to transfer such knowledge into new legislative and economic in-
struments conceived through the fruitful interaction with stakeholders during an economic and a po-
litical living lab that have been animated in the last year by the Italian partners of the BioSTEP pro-
ject. An analogous process will be repeated in Bulgaria. 
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1 Introduction 

The concept of the bioeconomy is gaining recognition, for instance by being incorporated into the 
objectives of United Nations (UN) and European Union sustainable development goals. In September 
2015, UN member nations adopted a new 2030 Agenda for Sustainable Development

1
, which in-

cludes 17 objectives (Sustainable Development Goals or SDGs
2
) focused on combating inequality, 

poverty, and climate change. The agenda also follows the Europe 2020 Strategy (EC, 2010)
3
 in this 

regard, which promotes an economy that grows while also respecting the environment and reducing 
dependence on non-renewable resources. In other words, the new economy must be based on 
knowledge and innovation, use resources more efficiently, and be able to promote social and territo-
rial cohesion.  

However, there is no consolidated definition of “bioeconomy” at the national level, e.g. across EU 
Member States – it is rather an assemblage of activities by companies that have their own regional 
character. In other words, the profile of the bioeconomy within a nation has its foundation in regional 
profiles that can be seen as basic building blocks. This brings us to the central question of this report: 
How can we collect and construct knowledge of regional bioeconomy profiles that in turn shape the 
respective national bioeconomy?  

Taking the Veneto region (Italy) and the Stara Zagora region (Bulgaria) as examples, this report illus-
trates which data have to be collected and connected in order to construct a robust regional bio-
economic profile that informs policy makers and other stakeholders about socio-economic and eco-
logical impacts. The level of detail, particularly in terms of statistical analysis, is much higher for the 
Veneto region because more data was available and authors had better connections to relevant 
stakeholders. Thus the modelling activities used to define the regional bioeconomy as well as to es-
timate its impacts – mainly the creation of a hybrid economic input-output table explained in Section 
3.1 –  were conducted only for the Veneto region.   

After a short section devoted to contextualizing the concept of “bioeconomy” in the first place (Chap-
ter 2), this report is divided into three sections: definitions, potentials, and impacts.  

Chapter 3 defines the regional bioeconomy in both case study regions, looking at the current size of 
e.g. organic agriculture and resource use combined with import-export patterns and number of com-
panies or facilities with eco-labels.  

Chapter 4 looks at the potential for the bioeconomy in each of the two regions, looking at e.g. trends 
in land use, organic production, markets for products of the respective bioeconomy, and highlighting 
two sectors (bioplastics and forestry) that have growth potential. Programmes of measures will be 
based on these potentials. 

Chapter 5 evaluates the socio-economic and environmental impacts of the bioeconomy, both in gen-
eral terms and in the case of the Veneto region also quantitatively with respect to various pollutants 
at the regional level. 

Chapter 6 offers conclusions and ties into future research in this area.  

 

2 The concept of bioeconomy 

Before delving into regional bioeconomies and their potentials, it is important to contextualize the 
very concept of a “bioeconomy,” as there are many different (sometimes conflicting) definitions of the 
term.  

Broadly, a bioeconomy “can be understood as an economy where the basic building blocks for mate-
rials, chemicals and energy are derived from renewable biological resources, such as plant and ani-

                                                   
1
 https://sustainabledevelopment.un.org/post2015/transformingourworld 

2
 http://www.un.org/sustainabledevelopment/sustainable-development-goals/ 

3
 EUROPE 2020 A strategy for smart, sustainable and inclusive growth http://eur-lex.europa.eu/legal-

content/en/ALL/?uri=CELEX:52010DC2020  

https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX:52010DC2020
https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX:52010DC2020
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mal sources” (McCormick & Kautto, 2013). This contrasts with the current global economic system 
largely based on resources that are finite in human terms or can be depleted – such as petroleum 
products and other fossil fuels as well as metals and other non-biological commodities. Increased 
awareness of the threat of climate change and increased depletion of fossil energy reserves have 
gone hand in hand with increasing interest at the political level in a bioeconomy. The European Union 
is one of the strongest proponents of the concept, having committed to establishing a bioeconomy by 
2050 in both its “Low Carbon Roadmap” (EC, 2011) and its “Bioeconomy Strategy” (EC, 2012). 

However, several diverging visions of what constitutes a bioeconomy have emerged, some of which 
conflict in terms of what changes are necessary in shifting from today’s economy to a bioeconomy. 
The academic literature has made some useful distinctions in this regard:  

Staffas et al. (2013) distinguish between the ‘bioeconomy’ (BE) and the ‘bio-based economy’(BBE). 
The former is focused on converting raw material into value-added products, with biotechnology as a 
conversion technology. The latter instead focuses on the raw materials themselves rather than the 
conversion process. Thus the BE concept is technology-driven whereas the BBE concept is re-
source-driven in that it presupposes a transition from a fossil-based to a bio-based economic system. 
Various institutions have adopted the concepts differently, with the bioeconomy understanding being 
used predominantly by the OECD and the bio-based economy being espoused by the European Un-
ion. OECD documents define a bioeconomy as “transforming life science knowledge into new, sus-
tainable, eco-efficient and competitive products” (OECD, 2009, p. 326), whereas European Commis-
sion documents refer to “a bio-based economy that integrates the full range of natural and renewable 
biological resources – land and sea resources, biodiversity and biological materials (plant, animal 
and microbial), through to the processing and the consumption of these bio-resources” (EC, 2011b, 
p. 9). 

Beyond this dichotomy, recent findings by Bugge et al. (2016) distinguish among three broad types of 
“narratives” related to the bioeconomy adding another dimension: their work separates the under-
standing of bioeconomy into a biotechnology-centred narrative, a bio-resource centered narrative, 
and an agro-ecological narrative. They posit that while the biotechnology narrative emerged first and 
was closely tied to the life science and biotechnology industry, environmental objectives like climate 
change mitigation and sustainable development facilitated increased focus on “green growth” and 
with it the other two narratives.  

Taking the conceptualization of the bioeconomy even further, Hausknost et al. (2017) establish the 
idea of bioeconomy as defined along two broad social dimensions that together form a matrix: the 
technical dimension, with its respective “extremes” of a pastoral agro-ecological society vs. industrial 
biotechnology; and the political dimension, with its respective extremes of local self-sufficiency vs. 
the capitalist growth model. The result is a two-dimensional spectrum on which various concepts of 
bioeconomy find their place, some obviously competing with each other in terms of policy implica-
tions. They divide this spectrum (the “techno-political option space”) into quadrants that chart various 
conceivable visions of the bioeconomy.  
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Figure 1: The techno-political option space for visions of a bioeconomy 

 

Source: Hausknost et al., 2017 

While European stakeholders as a whole do not clearly occupy a defined point on this space of con-
ceivable visions, the recent draft European Bioeconomy Stakeholders Manifesto (2016) –  which 
emerged as a result of the EC’s plan to review its Bioeconomy Strategy –  indicates a tendency to-
ward the agro-ecology end of the technology dimension (the y axis in Figure 1) whereas the docu-
ment does not emphasise in particular either end of the political dimension.

4 
In line with this, feed-

back from continuous interaction with stakeholders in the planning of living lab activities – at least 
those in the Veneto region – has reflected a generally agro-ecological (rather than industrial) vision of 
bioeconomy. Thus, the two “quadrants” from Hausknost et al. (2017) that are applicable to this report 
are the “Eco” (-Growth and -Retreat) ones.  

Consequently, it is these bioeconomy definitions that define this report’s bioeconomy analysis: the 
following chapters focus on agriculture more heavily than industry, and ecology over technology. The 
people and institutions involved are thus also those more associated with the C and D quadrants’ 
respective narratives:  

The “C” quadrant (Eco-Retreat) represents a vision that changes not only the resource base of the 
global economy, but the very principles of production, consumption and distribution. According to 
Hausknost et al. (2017), this set of narratives posits that human activity retreat “within the biophysical 
boundaries of the planet in terms of a strong interpretation of sustainability,” with retreat meaning 
overall reduction of material consumption in industrialised countries. 

The “B” quadrant (Eco-Growth) represents agro-ecology and organic farming developing within the 
growth-based capitalist economy. According to Hausknost et al. (2017), this field is “dominated by 
visions of organic entrepreneurship, agro-ecological innovation, small-scale farming practices and a 
regional rather than global focus,” and actors in this field include various organic farming associations 
and their think-tanks as well as organic enterprises and research institutions.# 

 

3 Regional bioeconomies in the case studies 

We take a highly data-based approach to defining the bioeconomies of the two case study regions, 
applying both life cycle assessment (normally associated with a product’s lifetime environmental im-
pact) with economic input-output analyses used to establish relationships among sectors of an econ-

                                                   
4
 The manifesto states that the stakeholders “regard the transition to a sustainable and circular bioeconomy as inevitable” (p. 3) and 

insist that a bioeconomy “should be sustainable in terms of people (jobs, inclusiveness), planet (biodiversity, ecological balance) and 
profit (resource efficiency, competitiveness) and it should con-tribute to reaching the UN Sustainable Development Goals” (p. 4). 
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omy. The following methodology section explains how these two approaches are combined. The 
resulting statistical method is then applied to the economy of the Veneto region. The section after 
that on the bioeconomy of Bulgaria’s Stara Zagora region defines the region’s bioeconomy more 
broadly in terms of land use patterns and other data, but also applies input-output analysis at the 
national level. 

3.1 Methodology 

The field of Life Cycle Assessment (LCA) is a science-based methodological approach for calculating 
all of the environmental impacts (emissions, waste production, consumption of energy, consumption 
of materials, etc.) connected to all elemental processes a product goes through – from its creation 
through its subsequent “life” until it becomes waste or is recycled/regenerated. LCAs of products that 
become waste are often termed “cradle to grave,” whereas those of products that can be recycled or 
reused are often called “cradle to cradle.” Analysing the environmental impact of products on a lifecy-
cle basis has shifted from an academic exercise to an important component of decision making in 
business and public policy that affects production, commodity markets, and trade.

5
  

As businesses and consumers demand environmental responsibility from suppliers and as policy 
makers evaluate more complex scenarios, it is increasingly important to address socio-economic 
development issues related to the environment. The hybrid approach of merging Economic Input-
Output Analyses (IOA) with Life Cycle Assessment attempts to accomplish this. 

LCA has traditionally been performed as a bottom-up process analysis, based on linking the specific 
processes in a supply chain.

6
 Its advantage is its capacity for detail. However, a major problem in 

process-based LCA is the likelihood that important parts of the product systems are left out of the 
analysis, simply because it is very difficult to follow the entire supply chain in detail: up to 50% of the 
environmental exchanges related to a product can be left out, thus possibly leading to erroneous 
conclusions.

7
 

Conventional process-analysis-type techniques for compiling life-cycle inventories (LCIs) suffer from 
a truncation error, which is caused by the omission of resource requirements or pollutant releases 
from higher order upstream stages of the production process. The magnitude of this truncation error 
can be in the order of 50%. The only way to avoid such significant errors is to IOA into the assess-
ment framework, resulting in the hybrid LCI method applied in the context of this report. 

IOA is a top-down approach in which the statistical data on production and consumption in individual 
industrial sectors allows a complete allocation of all activities to all products. By linking this with sta-
tistical information on environmental exchanges for the same sectors, an LCA-like result can be ob-
tained. 

One IO-based LCA approach that has become relatively widespread across the academic and insti-
tutional community around the themes of decision support systems (DSS) is the Economic Input-
Output LCA (EIO-LCA) approach, based on Wassily Leontief's (1970) IO method for environmental 
analysis. The approach uses transactions between industry sectors, along with environmental emis-
sions data (e.g., sulfur dioxide, particulate matter, carbon dioxide) and natural resource consumption 
data (e.g., raw materials, energy, natural gas, petroleum products), to determine the environmental 
impacts throughout supply chains within the economy. Uncertainties of such IO-based LCIs can be 
calculated using Monte-Carlo simulations. 

                                                   
5
 An example could perhaps help the understanding: The agency in charge of regulating emissions from the transport sector in the 

US state of California implemented a "low-carbon fuels standard" limiting the average emissions per volume of vehicle fuel. Average 
emissions were defined in terms of the life cycle of the fuel (including emissions caused during extraction and refining of the oil, and 
growing of biofuels) rather than just the emissions intensity of the fuel itself (ethanol vs. diesel vs. gasoline, for instance). This ren-
dered biofuels, often considered "carbon neutral," more emissions intense, as it counted the fossil fuel use associated with growing 
biofuel crops. It also rendered gasoline from Canadian tar sands oil more carbon intensive than gasoline from other oil, as the extrac-
tion process for tar sands is extremely greenhouse gas intensive. Incorporating life cycle analysis thus actually changed demand 
structures for types of products otherwise considered equal in terms of environmental impact. 
6
 Exceptions to this approach may be found, especially in the early LCA work in Japan, which was often based on IOA 

http://www.miljoestyrelsen.dk/udgiv/publications/2001/87-7944-365-6/pdf/87-7944-366-4.pdf, p. 7 
7
 www.miljoestyrelsen.dk, cited, p. 17 
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The IO approach also makes it possible to identify nodal points of the economy – that is, those sec-
tors that have strong upstream and downstream intermediate links and at the same time a low import 
content. 

Through an IO table one can also get information at the sector level by highlighting the relationship 
and the dynamics of processes of formation and destination of production (Rasmussen 1953, Chen-
ery Watanabe 1958, Dietzenbacher 1992) –  that is, according to the intensity of their upstream 
(backward) and downstream (forward) links. In this way one can identify so-called nodal areas, i.e. 
those sectors that have strong upstream and downstream intermediate links and a low import con-
tent. Recognizing these nodal areas is important for the development of the bioeconomy. 

3.1.1 Input Output Analysis 

Input-Output Analysis (IOA) is a top-down economic technique, which uses sectoral monetary trans-
actions data to account for the complex interdependencies of industries in modern economies. The 
result of generalised IOA is an f×n matrix of factor multipliers, that is embodiments of f production 
factors (such as labour, energy, resources and pollutants

8
) per unit of final consumption of commodi-

ties produced by n industry sectors.  

A multiplier matrix M can be calculated from an f×n matrix Q containing sectoral production factor 
usage, and from an n×n direct requirements matrix A according to: 

M = Q (I-A)
-1

,       (1) 

where I is the n×n unity matrix. A should comprise requirements from current as well as capital inter-
mediate demand of domestically produced and imported commodities. The f×1 factor inventory F of a 
given functional unit represented by a n×1 commodity inputs vector y is then simply 

F = M y.        (2) 

The IO matrix is a square matrix describing the economic model of a country consisting of trade be-
tween economic sectors. In particular, the IO matrix represents not only the relationships between 
production and circulation (purchases and sales) of goods between various economic sectors (includ-
ing imports and exports of a country) but also the impact on the upstream industry(ies) as a response 
to production changes in a single industry. In other words, through the IO table, one can see how the 
various economic sectors are dependent on each other. The columns and rows contain, respectively, 
the monetary values of the inputs and outputs of individual sectors. In a simplified manner, an IO 
matrix is presented in the following form: 

Figure 2: Input-Output Table of Interindustry Flows of Goods 

 

Source: Miller and Blair, 2009 

                                                   
8
 An introduction into the I/O-method and its application to environmental problems can be found in papers by Leontief and Ford 

(1972) and Proops (1977). 
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Scrolling through one row, we read the value of goods that an industry has sold to others; scrolling 
through a column, we see the value of goods that sector acquired from the others, namely: 

zij = consumption (input) in the sector "i" on the production of sector j 

The IO system has been extended by the British economist Richard Stone (1913-1991) in his sys-
tems of national accounts (Stone, 1961) by introducing rectangular matrices dedicated to the use of 
resources (supply) and related uses (use) from which one can derive the so-called Supply and Use 
Table (SUT). The Stone method is still used in the national accounts of many countries and the IO 
tables realized for the national accounts are, in fact, SUTs. In a very schematic way, a SUT looks like 
the following: 

Figure 3: Schematic representation of a Supply and Use Table  (SUT) 

 

Source: Miller and Blair, 2009 

Figure 4: Input-Output table 

 

Source: Miller and Blair, 2009 

3.2 Defining the regional bioeconomy of Veneto 

In cooperation with Unioncamere del Veneto (UCV) and the Tuscany Regional Institute for Economic 
Planning (IRPET), we identified the sectors and companies that currently spearhead developments in 
the region’s bioeconomy compared to the Veneto economy as a whole. 

To count as bioeconomic companies and supply chains in the context of this report, firms had to: 

1. supply one or more products certified as organic according to Regulation (EC) No 834/2007
9
; 

and 

                                                   
9
 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:189:0001:0023:EN:PDF 
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2. have shifted partly or totally their production from fossil/non renewable to renewable 
raw/semi-finished materials (e.g. the case of bioplastics/rubber). 

The objective was to construct a hybrid Economic Input Output (EIO) Table of the regional economy 
in a life cycle perspective that takes environmental impact into account – that environmental impact 
result forms the basis of Section 5.2 of this report: environmental impacts of the bioeconomy. The 
EIO table is a useful tool for a range of stakeholders: 

1. Government institutions involved in economic development at the regional and other levels 
can simulate scenarios involving various incentive policies and taxation structures because 
the tool can measure the impacts of such policies in terms of added value, labour market 
modification, consolidation of the socio-economic fabric, and integration of existing supply 
chains – results can reveal which policy combinations lead toward more sustainable devel-
opment. 

2. Economic actors who constitute the bioeconomy are involved through a mutual feedback 
mechanism to make sure the database is continually fed with accurate information on com-
panies’ structures and activities – the tool can support these companies’ investment planning, 
asset management, partnerships, relationships with their supply chains (upstream), mapping 
and assessing the diverse components of demand (downstream), as well as the variation of 
all these factors over time and the drivers behind them. As implementation of the database 
progresses, firms can derive ever more precise and reliable information as the samples (from 
bioeconomic and other sectors) become wider and more in-depth. 

3. Research institutions and other bodies analysing the socio-economic system can use the tool 
for information and insights about bioeconomic evolution over time and the implications in 
economic, social and environmental terms 

3.2.1 Structural analysis 

The most relevant application of the IO table for the purposes of this report is an analysis that allows 
extraction of information relating to import and export flows. Such extraction is typically carried out via 
two types of economic analysis: 

 Short-term or impact analysis estimates the effects that the variation of a given trigger (such 
as consumption or investment) has on the economic system.  

 Long-term or structural analysis examines the relationships between sectors, highlighting 
the driving or critical areas according to the dependence of the local economy on foreign or 
domestic imports or exports.  

What is the Veneto region’s total production? What are the productive sectors and where are their 
products consumed? How are local production sectors related to each other and with the rest of the 
world? How do exports, consumption of households, and public spending affect the regional econ-
omy? These and other questions are answered using an IO table to explain the Venetian production 
fabric from the point of view of both supply and demand. This report is based on the so called struc-
tural analysis

10
 to the regional economic system: We took the IO table of the Veneto region recently 

elaborated by IRPET
11

 as a reference point. That table is based on the year 2013 and consists of 37 
entries, i.e. it describes the exchanges between 37 economic sectors in turn embodying 96 NACE 
sub-categories (Divisions). Refer to the table in the Annex. 

The IO table shows the effects on production arising from the individual components of final demand. 
Every economic system increases domestic production and imports in response to demand – the 
Veneto region in the year 2013 had a final demand (total end uses

12
) of about 245.256 billion Euro, 

which was satisfied by domestic production or GDP (added value and net indirect taxation) worth 

                                                   
10

 Castlunger L. (2012), Strukturanalyse der Südtiroler Wirtschaft - Analisi strutturale dell’economia altoatesina. Astatinfo 03/2012 
http://bit.ly/2sNI3f0  
11

 http://www.irpet.it/matrici-input-output-e-sam-regionali?lang=en  
12

 Household spending, tourists spending, consumption of public administration, consumption of non-profit institutions, Gross fixed 
capital formation, changes in inventories, interregional exports, foreign exports. 

https://bit.ly/2sNI3f0
https://www.irpet.it/matrici-input-output-e-sam-regionali?lang=en
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139.205 billion Euro and imports worth 106.053 billion Euro. This indicates that the rate of activation 
of GDP

13
 in Veneto in 2013 amounted to 56.8%. 

As regards the formation of production the backward linkages are subdivided into primary (deter-
mined by GDP), imported intermediate (import) and internal intermediate (intermediate costs). With 
regard to regional production, the forward linkages are subdivided into intermediate (intermediate 
consumption), final internal (domestic demand) and final external (export) (Wixted et al., 2006). By 
applying these theoretical concepts to the economic model of the Veneto region, and then by sector 
to the IO table, we get the results shown in Table 1. 

Table 1: Structural analysis of the Venetian economy 

 Supply Use 

Economic Sector 

Primary 
(GDP) 

Imported 
inter-

mediate 

Internal 
inter- 

mediate 

Inter- 
mediate 

Final 
internal 

Final 
external 

Agriculture, hunting, for-
estry 

30% 34% 36% 60% 16% 24% 

Fishing 29% 53% 18% 16% 40% 44% 

Mining and quarrying 4% 93% 3% 76% 16% 8% 

Food products, beverages 
and tobacco 

12% 33% 55% 32% 23% 45% 

Textiles, textile products, 
leather and footwear 

17% 30% 53% 30% 12% 58% 

Wood and products of 
wood and cork 

22% 25% 53% 70% 4% 26% 

Pulp, paper, paper prod-
ucts, printing and publish-
ing 

20% 18% 62% 51% 6% 43% 

Coke, refined petroleum 
products and nuclear fuel 

2% 71% 27% 47% 19% 34% 

Chemicals and chemical 
products 

8% 58% 34% 56% 5% 38% 

Pharmaceuticals 9% 57% 34% 39% 30% 30% 

Rubber and plastics prod-
ucts 

19% 31% 50% 47% 6% 47% 

Other non-metallic mineral 
products 

32% 12% 56% 57% 1% 42% 

Basic metals and fabricated 
metal products 

20% 21% 58% 61% 1% 38% 

Computer, Electronic and 
optical equipment 

15% 53% 31% 54% 7% 39% 

Electrical machinery and 
apparatus 

18% 48% 34% 35% 18% 47% 

Machinery and equipment 25% 21% 54% 19% 15% 66% 

Motor vehicles, trailers and 
semi-trailers 

9% 52% 38% 30% 41% 29% 

Manufacturing; recycling 33% 21% 46% 23% 24% 54% 

                                                   
13

 Activation Index Value = GDP / Total value of final demand. 
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 Supply Use 

Economic Sector 

Primary 
(GDP) 

Imported 
inter-

mediate 

Internal 
inter- 

mediate 

Inter- 
mediate 

Final 
internal 

Final 
external 

Electricity, gas and water 
supply 

18% 29% 53% 80% 16% 3% 

Collection, treatment and 
disposal of waste 

24% 26% 49% 66% 19% 15% 

Construction 32% 4% 63% 35% 61% 5% 

Wholesale and retail trade; 
repairs 

50% 3% 47% 36% 55% 9% 

Transport and storage 32% 30% 38% 57% 21% 22% 

Hotels and restaurants 52% 6% 41% 18% 79% 3% 

Publishing, audiovisual and 
broadcasting activities 

14% 61% 25% 41% 40% 19% 

 Telecommunications 25% 46% 29% 42% 31% 27% 

Computer and related ac-
tivities 

35% 31% 34% 54% 24% 22% 

Financial intermediation 44% 30% 26% 60% 20% 20% 

Real estate activities 85% 1% 14% 27% 71% 2% 

Activities Legal, account-
ing, management consult-
ing, architecture firms 

51% 21% 28% 83% 7% 10% 

Scientific research and 
development 

32% 35% 33% 16% 58% 26% 

Other services 30% 49% 20% 80% 8% 11% 

Public administration and 
defence; social security 

65% 18% 17% 2% 98% 0% 

Education 82% 3% 15% 6% 92% 2% 

Health and social work 60% 2% 38% 9% 90% 1% 

Creative, arts and enter-
tainment act. 

35% 14% 50% 35% 56% 10% 

Other community, social 
and personal services 

69% 2% 30% 12% 87% 1% 

Source: own calculations based on data delivered by ISTAT and IRPET 

Then, by combining the information on creation and destination of production, we can highlight the 
reciprocal links and, therefore, identify the key areas of the Venetian economy (Table 2). 

Table 2: Key sectors for the Venetian economy, year 2013 

 Demand 

Internal intermediate Final internal Final external 

S
u

p
p

ly
 Internal 

interme-
diate 

Wood and products of wood and 
cork; Pulp, paper, paper prod-
ucts, printing and publishing; 
Rubber and plastics products 
(borderline); Other non-metallic 

- 

 

 

Health and social care; 
other service activities; 
manufacture of electrical 
equipment 
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 Demand 

Internal intermediate Final internal Final external 

mineral products; Basic metals 
and fabricated metal products; 
Electricity, gas and water supply; 
Collection, treatment and dis-
posal of waste; 

Imported 
interme-
diate 

- - Manufacture of textiles, 
leather and accessories; 
manufacture of basic met-
als and fabricated metal 
products; manufacture of 
computer, electronic and 
optical equipment 

Internal 
(GDP) 

telecommunications; instruction; 
food products, beverages and 
tobacco; water supply; sewer-
age, waste treatment; construc-
tion; paper printing and recording 

manufacture of 
machinery and 
equipment 

 

IT services and other in-
formation services; ac-
commodation and food 
service 

Source: own calculations based on data delivered by ISTAT and IRPET 

The table shows that, in 2013, a good proportion of sectors in the Veneto region were among the 
nodal areas of the regional economy, i.e. they buy intermediates and allocate their products to inter-
mediate use. Among these nodal sectors, several are of strong – direct or indirect – interest for the 
bioeconomy such as food products, textiles, wood products, paper, rubber and plastic products, ma-
chinery and equipment, electricity gas and water supply, collection, treatment and disposal of waste 
and construction (to be re-thought as sustainable building). 

Sectors that earmark their products for intermediate use are also capital- and labour intensive (using 
mainly primary internal resources) as well as energy intensive (using mainly imported products). The 
former group comprises service sector activities such as real estate transaction, accommodation and 
food services, and other commerce sectors. The latter group includes activities such as fishing, re-
source extraction, publishing, manufacture of electrical equipment, and scientific research. These 
results indicate that the Veneto region is not self-sufficient in the above listed areas: actors in these 
sectors use imported resources to produce goods that will be reused within the region to meet do-
mestic demand. 

As for the export-oriented sectors, they are divided into areas of excellence, whose products are de-
rived from the processing of internal resources (primary and intermediate) and so called “bazaar 
economies” sectors, where the products used (and re-exported) are mainly imported: often these are 
simple purchasing and resale operations. Areas of excellence include paper and printing, processing 
of non-metallic minerals, manufacture of food, beverage and tobacco, as well as transport and stor-
age. “Bazaar economies” sectors include Computer, Electronic and optical equipment, Fisheries, and 
electrical machinery and apparatus. 

The last sectors to be reported are the so called critical sectors, that is the areas having a high do-
mestic demand mainly satisfied by imports. 

The Veneto region is featured by areas whose products and/or services are most in demand by do-
mestic demand (for more than 40% of total demand), and that are at the same time by and large de-
pendent on imports (more than 50% of total production). 

On the one hand, the region’s areas of excellence border with its nodal sectors relatively rich in re-
sources – on the other hand, important and energy intensive sectors expose the region to external 
dependence. 

Our analysis identifies the following sectors as interesting for the bioeconomy: 
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 Nodal sectors: agriculture, forestry; construction; electricity, gas, steam and air conditioning; 
manufacture of rubber and plastics; textile, leather and accessories 

 Bazaar economies sectors: manufacture of coke and petroleum products, manufacture of 
chemicals and chemical products; production of pharmaceuticals, chemical-medicinal and 
botanical 

 Sectors of excellence: food, beverage and tobacco 

 Energy intensive sectors: fishing. 

Developing the regional/national bioeconomy could alter the balance toward increased self-
sufficiency, with the “bazaar” petrochemical sector benefiting from use of alternative feedstocks such 
as algae, hemp, and other ligno-cellulosic bases that have become usable thanks to new enzymatic 
processes

14
.  The traditional nodal sectors could benefit from more sustainable agronomic practices 

(food, wines, textiles) capable of respecting soil, groundwater and the ecosystem while increasing the 
natural stocks and the resilience of the whole socio-economic-environmental system. 

3.2.2 Bioeconomy database 

The Veneto bioeconomy database was developed by Aghetera in collaboration with the Research 
Centre of Unioncamere Veneto. 

As noted above, there are no NACE categories dedicated to or referring exclusively to the bioecon-
omy; our structural analysis – described in the previous section – highlighted those sectors that are 
interesting for the bioeconomy, but a more in-depth analysis of the various sectors was necessary. 
We studied a representative sample of Venetian companies with at least one product certified as 
organic, so as to track the trend towards more resource efficient agriculture and energy/materials 
usage. 

For this sample we used the list of companies with organic certification available from the ACCREDIA 
database (www.databio.it) and the NACE categories to which these companies belong. There are 
about 2000 companies holding some type of organic certification in the Veneto region: 

Table 3: Number of companies with organic certification (right column) and related certifica-
tion body 

Certification body # Certified companies 

BIOAGRICERT S.r.l. 130 

BIOS S.r.l. 373 

CCPB S.r.l. 443 

CODEX S.r.l. 8 

ECOGRUPPO ITALIA S.r.l. 36 

ICEA Consorzio  774 

QCERTIFICAZIONI S.r.l.  26 

SIDEL S.p.a. 4 

SUOLO E SALUTE S.r.l. 195 

 TOTAL 1989 

Source: own calculations based on data delivered by ISTAT and IRPET 

                                                   
14

 See Nossi & Ghisolfi, http://www.gruppomg.com/en/business/biochemtex 
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Since it was not possible to get a complete list by ACCREDIA, we made a punctual extraction of 
companies and certified products (when available) directly from websites of certification bodies (CO-
DEX, ECOGRUPPO ITALY, SIDEL, BIOAGRICERT) and contacted the Certification Agencies for 
which a punctual extraction from the websites would have been too time-consuming. Some agencies 
(QCERTIFICAZIONI, ICEA, CCPB) were willing to cooperate by sending the lists of companies certi-
fied by them. Others were not able or willing to cooperate.

15
 

We also added 52 companies in the biochemistry and bioplastics sectors to the list of firms with or-
ganic certification. We created a database with the main information concerning these companies in 
order to delineate the profile of the bioeconomy in the Veneto region and compare it with the wider 
economic profile of the region. 

Thus far the database contains information on over 1900 companies. It integrates details made avail-
able by the various certification bodies (company name, VAT number, certified product), the firms’ 
financial information from the Infocamere database, ISTAT (FrameSBS, Prodcom) and AIDA. We 
added information on the output, value added, and number of employees. Factors such as MOL, ROI 
and ROE were considered where available.

16
 

Table 4: Number of companies with organic certification (right column) and related certifica-
tion body 

Fiscal/Economic data # Certified companies 
occurring 

Vat # / Fiscal code 1794 

NACE category 1873 

Value Added 524 

Output 598 

# employees 545 

# staff 590 

Source: own calculations based on data delivered by ISTAT and IRPET 

Starting from companies’ NACE category, we identified sectors relevant for the bioeconomy within 
the 37 sectors considered in the IO table of the Veneto region (in bold). 

Table 5: Relationship between the Veneto Region IO Table inputs and NACE categories. In 
bold are the relevant sectors for the bioeconomy 

IO Entries ISIC Rev. 4/NACE Rev. 2 Divisions 

1 Agriculture, hunting, forestry 01,02 

2 Fishing 03 

3 Mining and quarrying 05,06,07,08,09 

4 Food products, beverages and tobacco 10,11,12 

                                                   
15

 SUOLO SALUTE, for instance, argued one-by-one extraction of certified companies for the purposes of this study would be too 
expensive. 
16

 For many companies this required a point search by VAT number and, subsequently, the detailed research of the main productive 
activity (for assigning the NACE category) and of products certified. This research was done through the site infoimprese.it and by 
using  a website created by iCRIBIS containing corporate information of enterprises. 
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IO Entries ISIC Rev. 4/NACE Rev. 2 Divisions 

5 Textiles, textile products, leather and footwear 13, 14, 15 

6 Wood and products of wood and cork 16 

7 Pulp, paper, paper products, printing and pub-
lishing 

17, 18 

8 Coke, refined petroleum products and nuclear fuel 19 

9 Chemicals and chemical products 20 

10 Pharmaceuticals 21 

11 Rubber and plastics products 22 

12 Other non-metallic mineral products 23 

13 Basic metals and fabricated metal products 24, 25 

14 Computer, electronic and optical equipment 26 

15 Electrical machinery and apparatus 27 

16 Machinery and equipment 28 

17 Motor vehicles, trailers and semi-trailers 29, 30 

18 Manufacturing; recycling 32,33 

19 Electricity, gas and water supply 35 

20 Collection, treatment and disposal of waste 36, 37, 38, 39 

21 Construction 41, 42, 43 

22 Wholesale and retail trade; repairs 45, 46, 47 

23 Transport and storage 49, 50, 51, 52,53 

24 Accommodation and food services 55, 56 

25 Publishing, audiovisual and broadcasting activities 58, 59, 60 

26 Telecommunications 61 

27 Computer and related activities 62, 63 

28 Financial intermediation 64, 65, 66 

29 Real estate activities 68 

30 Legal activities, accounting, management consult-
ing, architecture firms 

69, 70, 71 

31 Scientific R&D, professional activities 72, 73 

32 Other services 74, 75 

33 
Rental, travel agencies, business support services 

77, 78, 79, 80, 81, 82, 84 
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IO Entries ISIC Rev. 4/NACE Rev. 2 Divisions 

34 Education 85 

35 Health and social care 86, 87, 88 

36 Creative, arts and entertainment activities 90, 91, 92_ 93 

37 Other community, social and personal services 94, 95. 96 

Source: own calculations based on data delivered by ISTAT and IRPET 

To date, it was possible to assign the NACE category to 1873 out of 1902 companies constituting the 
sample that are distributed as shown in table below. 

Table 6: Distribution of the sample with respect to the NACE categories. 

NACE category rev.2 #Companies 

TOTAL 1873 

Crop and animal production, hunting and related services, forestry 1092 

Food products, beverages and tobacco 330 

Wholesale and retail trade, repair of motor vehicles and motorcycles 303 

Manufacture of coke and products derived from petroleum refining, Pro-
duction of chemicals and pharmaceuticals 31 

Accommodation and food service activities 32 

Manufacture of rubber and plastics and other products of non-metallic 
minerals 22 

Transport and storage 16 

Professional, scientific and technical, administrative and support services 14 

Textile industries, manufacture of articles of clothing and leather goods, 
etc. 11 

Fishing and aquaculture 8 

Health and social care 4 

Other service activities 3 

Timber industry, paper and publishing 2 

Construction 2 

Arts, entertainment and recreation 1 

Financial and insurance activities 1 

Manufacture of computer, electronic and optical products; manufacture of 
electrical equipment, manufacture of machinery and equipment  1 

Source: own 

Sectors that contribute most to the bioeconomy are: 
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 crop and animal production; hunting and  forestry (58% of companies); 

 food products, beverages and tobacco (17% of companies); 

 wholesale and retail trade, repair of motor vehicles and motorcycles (16% of companies). 

Table 7: Company information currently available in the Veneto bioeconomy database 

NACE category rev.2 #Companies 

PIVA/CF VAT number / Fiscal code 

PROV Province 

SITO Website 

TELEFONO Phone 

MAIL email contacts 

CERT Certification body 

BI Balance sheet information (yes=1. no=O) 

Prod Main production 

ProdBio Organic production 

%Bio % organic of total production value 

ValProd2013 Production value 2013 

Ad.deriValue Added value 

Mol bilancio EBITDA 

ROI Return On Investment 

ROE Return On Equity 

ATECO NACE Category (number & description) 

l _ATECO NACE Category (number only) 

ateco aggr..1 NACE aggregation 

ateco aggregata NACE aggregation macro sector 

dip # employees 

addetti # workers 

Source: own 

Database compilers tried to be as consistent as possible about the year of the data reference, but 
often the available data refer to different periods or are aggregated using various methodologies – 
this applies especially to production values and value added, as well as number of employees and 
workers, where data refer to 2014 and 2013. Where number of employees was provided but not 
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number of workers, we assumed these two values were equal. According to the definition
17

, in fact, 
workers include both employees and independents and are a subset of the employed category. 

Table 8: Conceptual distinction between workers and employees in a single firm (Tronti, 2002) 

Workers    

Employed  

Regular em-
ployees 

Independent (and quasi-
employees) with continu-
ous relationship 

Independent with 
intermittent or indi-
rect relationship 

Subordinate 
irregular or 
indirect 

Others 

Source: own 

3.2.3 Estimation of value 

The current work of quantitative economic analysis of the consistency of firms, sectors, products and 
services related to the bioeconomy in the different regional economic sectors provided ample oppor-
tunity to be in touch with a wide and diverse range of actors that characterize the different supply 
chains, ranging from the primary (farming, aquatic resources, forest sector) to manufacturing and 
services related companies. 

These contacts encouraged a network exchanging information on crucial aspects for the further de-
velopment of the bioeconomy: coordinated supply of raw materials (biomass), open innovation and 
development processes, cutting red tape and simplifying legislation, opening new trading channels 
and partnerships in Italy and abroad - including the creation of a brand with a strong appeal; reduc-
tion of overall impacts in a lifecycle logic; new approaches and technologies related to packaging, 
logistics, commercial strategies. 

It is crucial, both in the interest of the growing regional bioeconomy and for the purposes of the Bio-
STEP project, to engage a wide audience of stakeholders. Moreover, creation of participatory policies 
for the growth of the bioeconomy must be seen against the backdrop of an important socio-economic 
transition in which the role of the citizens-consumers (as well as NGOs and CSOs) and cultural as-
pects become more central. They will be crucial actors in the broader societal process awareness 
raising and developing critical skills in relation to responsible consumption and sustainable lifestyles. 

For our first estimation of the bioeconomy sectors in the Veneto region, a comparison was made 
between the sample and the universe, the latter represented by the Veneto region economy. This 
was done by comparing the added value and number of employees by NACE category (see Annex). 
Looking at this information in terms of relative importance or relevance to the bioeconomy, the table 
shows the percentage values, in terms of added value and workers employed, by branch of eco-
nomic activity. Our sample represents 0.4% of the total number of companies in Veneto (see Annex). 

Although the sector crop and animal production, forestry, hunting and related services includes more 
than half of the companies identified as contributors to the Venetian bioeconomy, it represents one of 
the sectors with less information available: few of the relevant firms are ones for which budget infor-
mation is available. 

With data currently available, by also considering the value of production (yearly turnover) where 
available, we can try to estimate the actual weight of the bioeconomy at regional scale. This first es-
timate shows an interesting growth potential – the Veneto bioeconomy represents 2.86% of the re-
gional economy in terms of added value: 

                                                   
17

 http://en.istat.it/lavoro/lavret/retribuzioni/glossario_retribuzioni.pdf 
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Table 9: Data on added value and number of employees from sample. 

 # com-
panies 
cert. 
organic 

Avg # 
Workers 
per com-
pany 

SUM Value of 
production 
(EUR) 

AVG Value of 
production 
(EUR) 

# 
Added 
Value 

SUM Added 
Value (EUR) 

01 CROPS AND AGRICULTURAL 
PRODUCTION OF ANIMAL PROD-
UCTS, HUNTING AND RELATED 
SERVICES 1110 1.8  215,747,207  

                            
5,677,558  38 27,675,982  

03 FISHERIES AND AQUACULTURE 8 6.9  32,329,475  32,329,475  1 1,717,222  

10 FOOD INDUSTRIES 280 59.3  4,674,787,957  47,701,918  98 480,963,488  

11 BEVERAGE INDUSTRY 47 17.3  254,206,356  14,122,575  18 58,130,601  

13 TEXTILE INDUSTRIES 8 142.3  328,775,489  46,967,927  7 47,163,891  

14 MANUFACTURE OF WEARING 
APPAREL; Manufacture of articles of 
LEATHER AND FUR 1 1.0  153,348  

                                
153,348  1 3,871  

15 MANUFACTURE OF LEATHER 
AND SIMILAR 2 15.3  5,704,679  2,852,340  2 1,199,759  

16 Industry of wood and of products 
of wood and cork (except furniture); 
MANUFACTURE OF ARTICLES OF 
STRAW AND PLAITING MATERIALS 1 19.4  3,889,000  

                            
3,889,000  1 974,410  

18 PRINTING AND REPRODUCTION 
OF RECORDED MEDIA 1 54.3  19,669,380  

                          
19,669,380  1 5,336,458  

20 MANUFACTURE OF CHEMICALS 22 21.5  240,579,968  18,506,151  13 41,246,046  

2016 MATERIALS MANUFACTURING 
PLASTICS IN PRIMARY FORMS 8 41.0  355,861,724  

                          
44,482,716  8 59,534,577  

21 MANUFACTURE OF BASIC 
PHARMACEUTICAL PRODUCTS 
AND PHARMACEUTICAL PREPARA-
TIONS 1 109.0  24,111,760  

                          
24,111,760  1 7,697,951  

22 Manufacture of rubber and plastic 
products 6 30.5  100,769,270  16,794,878  6 19,020,485  

2222 PACKAGING PRODUCTION IN 
PLASTIC 10 31.7  227,695,679  22,769,568  10 42,951,366  

222909 MANUFACTURE OF OTHER 
ARTICLES IN PLASTIC PRODUCTS 2 19.2  17,142,551  

                            
8,571,276  2 4,855,816  

23 MANUFACTURE OF OTHER 
PRODUCTS OF THE PROCESSING 
OF NON-METALLIC MINERAL 4 224.8  319,041,019  

                          
79,760,255  4 98,555,169  

26 MANUFACTURE OF COMPUTER 
AND ELECTRONIC AND OPTICAL 
PRODUCTS; ELECTRO-MEDICAL 
EQUIPMENT, MEASUREMENT 
EQUIPMENT AND WATCHES 1 68.6  14,246,000  

                          
14,246,000  1 5,291,715  

41 BUILDING CONSTRUCTION 1 4.0      

46 WHOLESALE TRADE (EXCEPT 
OF MOTOR VEHICLES AND MO-
TORCYCLES) 211 73.1  1,667,450,810  

                          
22,841,792  73 305,359,501  

47 RETAIL TRADE (EXCEPT OF 
MOTOR VEHICLES AND MOTORCY-
CLES) 94 7.7  89,404,051  

                            
2,629,531  34 16,337,483  

52 WAREHOUSING AND SUPPORT 
ACTIVITIES TO TRANSPORT 16 11.9  103,000  103,000  1 370  

55 ACCOMMODATION 4 2.1      
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 # com-
panies 
cert. 
organic 

Avg # 
Workers 
per com-
pany 

SUM Value of 
production 
(EUR) 

AVG Value of 
production 
(EUR) 

# 
Added 
Value 

SUM Added 
Value (EUR) 

56 ACTIVITIES OF CATERING SER-
VICES 28 229.3  20,740,814  6,913,605  3 9,309,804  

66 ACTIVITIES AUXILIARY TO FI-
NANCIAL SERVICES AND INSUR-
ANCE ACTIVITIES 1 1.0      

ACTIVITIES 69 LEGAL AND AC-
COUNTING 1 1.0      

70 ACTIVITIES OF BUSINESS MAN-
AGEMENT AND ADVISORY MAN-
AGEMENT 3 1.0      

72 SCIENTIFIC RESEARCH AND 
DEVELOPMENT 5 1.8  386,367  77,273  5 152,039  

74 OTHER PROFESSIONAL, SCIEN-
TIFIC AND TECHNICAL 2 1.0      

82 SUPPORT ACTIVITIES FOR THE 
FUNCTIONS OF OFFICE AND OTHER 
SUPPORT SERVICES FOR BUSI-
NESSES 3 8.9  2,606,000 2,606,000  1 377,97  

87 SERVICES OF SOCIAL RESIDEN-
TIAL 1 31.7  1,504,000  1,504,000  1 688,922  

88 SOCIAL NON-RESIDENTIAL 3 37.6  2,298,946  1,149,473  2 1,564,312  

93 SPORTS, ENTERTAINMENT AND 
RECREATION 1 1.0      

96 OTHER SERVICE ACTIVITIES FOR 
THE PERSON 2 3.5  1,501,000  1,501,000  1 1,001,648  

 1888 24.4 8,620,705,850  
                          

25,888,006  333 1,236,799,037  

Source: own 

3.3 Defining the regional bioeconomy of Stara Zagora 

Absent the statistical data available for the Veneto region, defining the bioeconomy for Stara Zagora 
rests on general information about land use in Bulgaria at large, and an input-output analysis of the 
country’s main economic sectors.  

3.3.1 The Bulgarian context 

The EU Farm structure survey (FSS) is conducted by each Member State every few years, with Bul-
garia’s last one being 2010.

18
 The FSS collects information on the structural characteristics of agri-

cultural holdings (land use, livestock and labour force) and offers information relevant to Bulgaria’s 
bioeconomy. Its findings include the following: 

According to the Agricultural Census 2010, there were 370,220 agricultural holdings in Bulgaria.
19

 
The number of farms decreased considerably (-44%) in Bulgaria between 2003 and 2010, as about 
295,000 farms ceased their activities. 

Despite the sharp decline in the number of farms, the Bulgarian utilised agricultural area (UAA) in-
creased by a quarter (+ 712,480 ha). In 2010 there were 3.6 million hectares of UAA, covering 33% 
of the entire territory of the country. The average size of landholdings more than doubled from 4.4 
hectares per farm in 2003 to 9.8 hectares in 2010. 
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 http://ec.europa.eu/eurostat/statistics-explained/index.php/Agricultural_census_in_Bulgaria 
19

 For comparison, France (489’980) and Portugal (305’490) were the two Member States above and below Bulgaria in terms of farm 
numbers. 
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The number of people regularly working on Bulgarian farms dropped by 45% (from 1.3 to 0.7 million) 
between 2003 and 2010. Nonetheless, in 2010 the agricultural labour force still represented 22% of 
the active population, one of the highest proportions recorded among the EU Member States.  

In 2010, the Bulgarian livestock population was about 1.2 million livestock units (LSU), a 29% de-
crease compared with 2003 (-478,670 LSU). Among the other EU-27 countries, the Czech Republic 
(1.7 million LSU) and Finland (1.1 million LSU) had similar numbers of livestock. 

The breakdown of agricultural holdings by size band in figure 5 reveals an interesting characteristic of 
the Bulgarian population of farms: it is dominated by two opposite size classes but in different re-
spects. In 2010, 80% of holdings had between 0 and 2 hectares of agricultural land but accounted for 
only 3% of the UAA. On the other hand just 1% of holdings were very big with at least 100 hectares 
of agricultural land, but these made up 82% of the total Bulgarian UAA.  

Figure 5: Number of holdings and utilised agriculture area (UAA) by UAA size classes, Bul-
garia, 2010 (%) 

 

Source: Eurostat 2012 

The polarisation of the structure of Bulgarian agriculture is partially due to the process which took 
place during the 1990s, when state-owned land was returned to the previous owners or their inheri-
tors. The resulting ownership changes led to a shift in the agricultural structure, as the division of land 
into small pieces brought about a high degree of fragmentation on the one hand, and the establish-
ment of large commercial companies on the other hand. 

The total standard output (SO) of Bulgarian agricultural holdings was EUR 2.458 billion in 2010. 
Among the other EU-27 countries, Finland (EUR 3.098 billion) and Slovakia (EUR 1.731 billion) re-
corded the closest values.

20
 However, this growth was not seen in all economic size classes of 

farms, as holdings with less than EUR 8,000 of SO saw decreases. Almost half of the standard out-
put of Bulgarian farms (42%) came from large holdings, those with an economic size of EUR 250,000 
or more. They had an SO value of about EUR 1.033 billion SO in 2010. 

                                                   
20

 The standard output is calculated by adding all the standard output values per hectare of crop and per head of livestock of the 
farms, and in Bulgaria it increased by 6.2% compared to 2007. 
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Table 10: Economic size of the farm by standard output size classes BG 2007 and 2010 (EU-
ROSTAT) 

Standard output 

Standard output (SO) of the holding 

Change (%) 2007 
2010 (figures on com-
mon land not included) 

Total 

2 314 429 630 2 48 262 780 6.2 

0 - < 2 000 263 243 120 221 487 460 -15.9 

2 000-<4 000 229 289 220 164 064 030 -28.4 

4 000-<8 000 206 328 020 144 664 190 -29.9 

8 000-<15 000 134 721 270 135 306 870 0.4 

15 000-<25 000 92 926 840 115 887 840 24.7 

25 000-<50 000 138 907 580  164 245 660 18.2 

50 000-<100 000 160 880 030 177 429 170 10.3 

100 000-<250 000 266 016 950 302 467 280 13.7 

250 000-<500 000 246 656 180 326 880 050 32.5 

>= 500 000 575 460 410 705 830 240 22.7 

Source: Eurostat 2012 

In terms of the number of holdings by main type of farming, the structure of Bulgarian agriculture 
appears quite diversified as no dominant type of production could be identified. However, in 2010 the 
most common types of farm were those with both crops and livestock combined (14%), specialist 
dairy farms (12%), general field cropping farms (12%) and those dedicated to sheep, goats and other 
grazing livestock (9.7%) (see Figure 6).  

Figure 6: Number of holdings by main type of farming, Bulgaria, 2010 (%) 

 

Source: Eurostat 2012 
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Figure 7: Standard output by main type of farming, Bulgaria, 2010 (%) 

 

Source: Eurostat 2012 

If the standard output is taken into account, the breakdown of farm types looks different, as farms 
specialised in cereals, oilseed and protein crops played a major role; in 2010, they accounted for 
38% of the agricultural standard output of Bulgaria. Farms dedicated to dairying (10%) as well as 
those specialised in general field cropping (10%) were the only other types recording a double digit 
proportion. 

In Bulgaria, the agricultural area is essentially made up of arable land (86%) and permanent grass-
land and meadows (11%). Over the 2003-2010 timeframe, arable land increased by 17% to 3.2 mil-
lion hectares and the area of permanent grassland and meadow almost quadrupled in size from 
107,390 to 382,020 hectares. 

In 2010, Bulgarian arable land was essentially dedicated to the production of cereals (1.8 million ha) 
and industrial crops (1.1 million ha). Cereals covered about half of the country’s agricultural area and 
increased by 11% compared with 2003; industrial crops accounted for about 30% of UAA and in-
creased by 37% over this period. 

The area of permanent grassland saw an almost fourfold increase from 107,390 hectares in 2003 to 
382,020 hectares in 2010, corresponding to 11% of the Bulgarian UAA. Pasture and meadow was its 
main component with 313,200 hectares, a very large increase from 95,680 hectares in 2003. This 
equated to 8.7% of the country's agricultural area in 2010. 

Agriculture accounts for 4.4% of Bulgaria’s GDP,
21

 and organic agriculture is on the rise in the coun-
try as a whole, as will be detailed in Chapter 4 on regional bioeconomy potential – currently, 2.55% of 
agricultural land is farmed or managed in a manner recognized by at least one certification body as 
“organic.”

22
 In Stara Zagora specifically, where 3% of the region’s and economy is accounted for by 

agriculture,
23

 there are over 160  producers certified for at least one organic product (see Annex). 

3.3.2 Structural analysis 

Contemporary IO tables provide a complete picture of the economic relationships between industries 
in a single economy for a given year. The analysis of these interconnections allows comparisons to 
be made between the structures of production in different countries. Comparisons of the strengths of 
backward and forward linkages between industries in a national/regional economy (as seen above for 
the Veneto case) provide one method for identifying “key” or “leading” sectors in that economy. The 
main purpose of this section is to investigate the structure of production in the Bulgarian economy by 
using backward and forward linkages. 
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 Bulgarian National Statistical Institute Национален статистически институт, България: 
http://www.nsi.bg/sites/default/files/files/pressreleases/GDP2015q4_X567SIN.pdf, accessed on 18 July 2017. [In Bulgarian] 
22

 http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do 
23

 Stara Zagora regional development strategy (Oбластна Cтратегия за Pазвитие на Oбласт Стара Загора 2014 -2020), online 
available at  http://www.chambersz.com/pdf/oblastna-strategia-razvitie-stara-zagora.pdf, accessed on 18 July 2017. [In Bulgarian] 

https://www.nsi.bg/sites/default/files/files/pressreleases/GDP2015q4_X567SIN.pdf
https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
https://www.chambersz.com/pdf/oblastna-strategia-razvitie-stara-zagora.pdf
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In the framework of an IO analysis, production by a particular industry (sector) has two kinds of eco-
nomic effects on other sectors in the economy. The first concerns the connection of the industry with 
its suppliers. If industry j increases its output, it will increase its demands on the other sectors whose 
goods are used as inputs to production in j. This effect is known as backward linkage and shows the 
direction of causation in the usual demand-side model. 

The second refers to the connection of the industry with its clients. The increased output in industry j 
means that additional amounts of its products are available to be used as inputs to other sectors for 
their own production – there will be increased supplies from sector j for the sectors that use its goods 
in their production. “The term forward linkage is used to indicate this kind of interconnection” (Miller 
& Blair, 2009, p. 555), and it shows the direction of causation in the supply-side model. Comparisons 
of the strengths of backward and forward linkages for the industries in a national economy provide 
one method for identifying “key” or “leading” sectors in that economy. Refer to e.g. Górska (2015)

24
 

with regards to the literature background of the development of inter-industry linkages calculation 
approaches. 

According to Górska (2015, p. 35),  

“[t]he next step is to calculate a Multiplier Product Matrix (MPM). MPM provides a quantitative 
measure of the relationships among industries and is a useful tool for graphical presentation 
of the economic landscape of a country. It allows to compare the economic landscapes of dif-
ferent countries. The i,j element of the MPM is obtained using backward and forward linkages 
in the following way: 

            

If there are no linkages between the industries (hypothetical situation) the economic land-
scape is flat. The same is when there are interconnections, but they are symmetric – prod-
ucts of the FL and BL are constant. This situation is possible when the industries are interre-
lated, but there are no explicit key industries. It could be said that the economy sectors de-
velop evenly and rely on each other in a similar pattern.” 

Figure 8: Economic landscape of the Bulgarian economy and comparison with the Italian one 

  

Source: own, after National Statistical Institute of the Republic of Bulgaria, 2015 
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 Rumiana Górska (2015), Backward and forward linkages based on an input-output analysis – comparative study of Poland and 
selected European countries APPLIED ECONOMETRICS PAPERS-ISSN 2084-4573   
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As can be noticed above, turquoise (Manufacturing industry, an aspect in common with Italy) and 
brown bars (Mining and quarrying sector) are in particular evidence in terms of their relationships 
(linkages) among industries, the former being in fact one of the strengths of the Bulgarian economic 
system: In 2010, the value added of mining and quarrying activities was about $1.14 billion and ac-
counted for about 9% of the value added of the industrial sector and 2% of the GDP. In 2011, about 
24,900 people were employed in the mining and quarrying industry (National Statistical Institute of 
the Republic of Bulgaria). 

Another aspect that accompanies the Bulgarian economic system to the Italian one is the production 
of machinery (light brown bars). Other areas of interest to the Bulgarian economy are the Profes-
sional, scientific and technical services (N) in light green, Trade (T) in purple and Supporting services 
(S) in violet. 

After aggregation of the data, backward and forward linkages are calculated from the Leontief inverse 
matrix, weighted by the relative importance of an industry’s intermediate demand in total intermedi-
ated demand, and next normalized. Figure 9 provides a juxtaposition of backward and forward link-
ages (Górska, 2015) for all sectors of the Bulgarian economy, set in order by the backward linkage 
strength (in blue). The most important sectors (the biggest BL and FL) are: Industrial products and 
Machinery industry. 

Figure 9: Backward (blue) and forward (red) linkages of the industries of the Bulgarian econ-
omy 

 

A Products of agriculture, hunting, forestry, fishing 

B Food industry (food products, beverages and tobacco products) 

C Constructions (constructions and construction works) 

D Transport (transport services) 

E Electricity, gas, steam and air-conditioning 

F Financial, insurance and real estate services 

G Public administration, human health, education services 

H Accommodation and food services 

I Telecommunication, information and broadcasting services 

K Natural water; water treatment and supply services, sewerage 

M 
Machinery industry (machinery equipment, electrical, computer, electronic and 
optical products, transport equipment and motor vehicles) 

N Professional, scientific and technical services 

O Other services 

P 

Industrial products ( products of wood, furniture, articles of straw and plaiting 
materials, paper, chemical and pharmaceutical products, metal and non-
metallic mineral products, coke and refined petroleum products, rubber and 
plastics products) 

Q Mining and quarrying 

R Recreation, sport, culture, entertainment services 

S Supporting services 

T 
Trade (wholesale and retail trade and repair services of motor vehicles and 
motorcycles) 

W Textiles, wearing apparel and leather products 
 

Source: own based on Górska, 2015 

Figure 10 shows the dispersion of the industries according to linkage measures values. It allows to 
identify the key industries, as well the backward-linked and forward-linked industries in the economy. 
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Figure 10: Dispersion of national industries categories for Bulgaria (left) and Italy (right) 

  

Source: own 

The axes intercept in the point (1;1) and delimit the key industries (with the value of BL and FL 
greater than 1) within the first quarter – these are: Industrial products (P), Machinery industry (M), 
Constructions (C), Trade (T), Transport (D). In the second quarter there are important forward linkage 
industries: Mining and quarrying (Q); Electricity; Financial, insurance and real estate services (F); 
Gas, steam and air-conditioning (E); Professional, scientific and technical services (N). The fourth 
quarter contains important backward linkage industries: Food industry (B) and Agriculture, hunting, 
forestry, fishing (A): it is worth noting that in Italy instead agriculture falls within the 3rd quarter that 
contains the rest of the sectors with lowest backward and forward linkages 

3.3.3 South-East Region of Bulgaria 

The target area selected by BioSTEP on advice of the Bulgarian Industrial Association (BIA) is the 
district of Stara Zagora, where the project’s second ‘living lab’ activities are planned in the second 
half of 2017. 

Since no better or more updated statistical-economic information was available at this geographical 
scale in economic input/output terms, a literature review was performed, focussing on an article (Go-
lemanova, 2005

25
), reporting detailed information about the South-East Region of Bulgaria – also 

comprising the Stara Zagora district – has been consulted. 

The paper attempts to provide insight into the economic performance of the Southeast region of Bul-
garia by presenting quantitative relationships between sectors in the regional economy. Methodologi-
cally it is based on the construction of the regional IO model. The derived backward and forward link-
ages from the model enable to identify the key economic sectors within the region. 

The Southeast planning region of Bulgaria borders the Black Sea. The region covers almost a quar-
ter of the area of the country. Transport corridor № 8 passes through the region. Its geographical 
situation presents unused potential for cross-border cooperation with Turkey and covers three main 
administrative districts – Burgas, Sliven and Yambol. Burgas is the largest and takes over half of the 
territory of the region. The population of the region (1,067,981) represents 14.6% of the total popula-
tion of the country (2012 NSI data). The age dependency rate is relatively high – 50.6%, with only the 
Northwest region having a higher rate – 58.1% (2012 NSI data). The regional employment rate of 
46,6% (422,2 thousand people) is slightly below average national values of 46,6% for the same ref-
erence year (NSI 2012). In 2012, unemployment was set at 12.1% (NSI 2011).The unfavourable 
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demographic situation limits the human resources capacity of the region and the potential for eco-
nomic development. 

The Southeast planning region of Bulgaria ranks third after the Southwest and the South Central 
regions in GDP, both in absolute terms and per capita. A total of 12% of the country’s GDP (EUR 
4,3bln) is produced in the region, while the 2010 level of GDP per capita is EUR 3,900 (Eurostat 
2009). Services provide 50%, industry provides 43%, and agriculture – 7% of the gross value added 
(GVA), which amounts to EUR 3,7bln (Eurostat and NSI 2010). The main industrial sectors are food 
and drinks production, textiles, petrochemical products, and wood processing. The main industrial 
companies are located in Burgas and the big towns of Sliven, Yambol and Stara Zagora. The region 
has no large deposits of minerals. Black coal is the most important energy resource for fuel. Tourism 
is the most rapidly growing sector due to the presence of the Black sea coast. Recently, ecotourism 
has emerged in the Strandzha and Blue Rocks natural parks. Cultural tourism and hunting are also 
on the rise. Most of the people of the region are engaged with tourism and other services activities, 
agriculture, food manufacturing and construction. 

Despite the regional relatively successful economic performance, there are still present inter-regional 
disparities between the three administrative units among SER. On the other hand, the rapidly grow-
ing services sectors cannot meet the proper infrastructure and needed qualified working force. A 
problem that is also rising is the environmental balance due to the “hashed” development of indus-
tries and over-populated area where the tourist resorts are located. 

One of the characteristics of the IO table being a snapshot of the economy enables us to get a better 
insight to the structure of the regional economy. In table below are outlined some of the macroeco-
nomic variables for the Southeast region of Bulgaria that are readily computable from the regional IO 
table. 

Table 11: Southeast Region in Bulgaria: Comparative overview of key macroeconomic aggre-
gates 

 

Gross Value Added (GVA) million EUR 13,475 1,146 

Gross Output million EUR 30,782 3,839 

Structure of GVA 

Agriculture % 13.4 17.9 

Industry % 29.6 26.1 

Services % 57.0 56.0 

Structure of Gross Output 

Agriculture % 12.4 11.3 

Industry % 42.6 32.2 

Services % 55.0 56.5 

Source: Golemanova, 2005 

It could be concluded that the Southeast region in Bulgaria is a region with domination of the service 
sectors, which is to be expected from its favourable geographical position. As it is visible from GVA 
structure, the share of agricultural sector in the region (17.9%) is higher than the national average 
(13.4%) mainly on count of the share of industry sector. In addition, the regional share in GVA of the 
services sector is slightly below the national average. 

In the Southeast region of Bulgaria is situated a very big plant for refining petroleum products and 
this can be proved by its dominant position (36.8%) to the formation of the regional total gross output. 
The region’s share of agricultural production is above the national one and it is not surprising that the 
sector is the second largest contributor to the total gross output of the SER (11.3%). Moreover food-

  Bulgaria 
South-East 

Region 
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manufacturing sector, which is directly related to agricultural production, is also among the sectors 
with highest contribution (5.6%). Other important sectors significantly supporting the regional produc-
tion are: land, water, air, pipeline transport services; real estate & renting services and construction. 
These are all sectors that are vertically integrated to the most developed ones, as well as represent-
ing the high tourist activities among the region. 

Due to the classification scheme of the constructed regional IO table, interrelationships in the re-
gional economy can be seen more analytically. The sales and purchases among sectors in the region 
and with final demand and primary inputs are presented in the table below. 

Table 12: Sectoral Shares of Intermediate (TID) and Final (TFD) Demand and Intermediate (TII) 
and Primary Inputs (TPI) to Total Output at the Bulgarian Southeast Region (SER) 

1 Products of agriculture, hunting, fishing, forestry 24.4 75.6 40.2 59.8 

2 Mining and quarrying 99.8 0.2 40.2 59.8 

3 Foods, beverages, and tobacco 10.9 89.1 32.9 67.1 

4 Textile 58.9 41.1 13.8 86.2 

5 Wearing apparel; furs; leather & leather products 97.7 2.3 30.5 69.5 

6 Wood Products and Paper 99.9 0.1 24.3 75.7 

7 Coke, refined petroleum products and nuclear fuels 9.7 90.3 5.8 94.2 

8 Chemicals, plastic products, other non-metallic 63.0 37.0 45.6 54.4 

9 Metal Products 40.1 59.9 100.0 0.0 

10 Machinery and equipment n.e.c. 47.3 52.7 27.2 72.8 

11 Office machinery, electrical, medical & other equipment 93.3 6.7 100.0 0.0 

12 Other manufacture 100.0 0.0 56.1 43.9 

13 Electrical energy, gas, steam and hot water 17.1 82.9 11.3 88.7 

14 Collected and purified water, distribution services of water 94.8 5.2 17.1 82.9 

15 Construction 9.4 90.6 17.2 82.8 

16 Maintenance and repair services 53.3 46.7 15.9 84.1 

17 Wholesale trade 14.6 85.4 22.5 77.5 

18 Retail trade 29.3 70.7 16.1 83.9 

19 Hotels and restaurants 31.0 69.0 16.0 84.0 

20 Land, water, air, pipeline transport services  15.7 84.3 43.3 56.7 

21 Travel agency services 26.4 73.6 23.0 77.0 

22 Post and telecommunication services 13.5 86.5 36.3 63.7 

23 Financial intermediation 98.9 1.1 39.8 60.2 

24 Real estate & renting services 17.8 82.2 21.1 78.9 

25 RD & other business services 72.9 27.1 48.1 51.9 

26 Public administration and defense; social security 11.3 88.7 18.7 81.3 

27 Education 22.9 77.1 8.6 91.4 

28 Health and social work services 27.1 72.9 18.5 81.5 

29 Other community, social and personal services  100.0 0.0 54.7 45.3 

Source: Golemanova, 2005 

 
TID/TO 

 

TFD/TO 

 

TII/TO 

 

TPI/TO 
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The agricultural sector sells one quarter of its production to sectors within the region and the rest of 
its total gross output goes to final demand (mainly to household consumption). On the other side, 
almost all of the manufacturing sectors (with exception of sectors construction, refined petroleum 
products, food, beverages & tobacco and electrical energy) direct almost all their production to the 
sectors of the regional economy. As it concerns the service sectors, there is an opposite observation 
as within the manufacture sectors. Here, sectors other services, financial intermediation, RD & other 
business services and the maintenance and repair services allocate more than half of their gross 
output to the sectors of the regional economy. 

Sectors in an economy that purchase a high share of their total inputs from sectors located and oper-
ating in the same economy (high share in intermediate inputs) are considered important. This is be-
cause their high purchases help the local economies by stimulating local demand and generating 
economic activity. As it can be seen, from Table 12, almost all sectors in the economy of SE region 
spend small share of the total outlays to intermediate inputs and the highest goes to primary inputs 
categories, that is, for imports and wages and salaries. On the other side, metal products, office ma-
chinery & other equipment, other manufacture and other services are the sectors with the highest 
share in intermediate inputs. This indicates that these sectors satisfy their needs for intermediate 
inputs from sources within the region, indicating their strong interrelationships and their importance 
for the local economy in generating economic activity by demanding inputs locally (nodal sectors). It 
is expected that these sectors will be among those, having very high multipliers. 

 

4 Regional bioeconomy potentials and support measures 

Now that we have defined the bioeconomy in the case study regions, we turn to their respective po-
tentials: Where are areas for growth? What sectors or products are the best candidates for potential 
programmes of measures to enhance these bioeconomies in cooperations with regional stake-
holders? The following sections discuss broader trends in organic agriculture generally, and then in 
Italy and Bulgaria specifically. Focusing on the Italian example, we look at a product (bioplastics) and 
an economic sector (forestry/wood) in the bioeconomy in terms of their current role and future poten-
tial.  

4.1 Analysis of bioeconomy trends, demand and added value 

Organic agrofood is a complex sector that is proving a prolonged period of success, now consolidat-
ing more and more. Italian organic agrofood sales, for example, exceeded 2.5 billion Euro in 2015 
(vs. 2.1 billion Euro in 2014), to which one must add 1.5 billion Euro of exports. 

Clearly, with more than 4 billion Euro of sales, one can no longer speak of a market niche, since the 
percentage of growth in the gap with conventional agri-food has now assumed great proportions. 
With the same area farmed, the net income of a bio-producer exceeds by 32% its conventional coun-
terpart, and gross sales are 15% higher (data from the Agriculture Research Council, 2015). Opti-
mism by the actors in the organic chain is rather unanimous, especially for those dealing with the 
final phase of the chain: distribution and sales. 

4.2 Bioeconomy potential in Italy 

Data on organic production and demand in Italy reveals that both are on the rise. According to a 
study performed in 2016 by the research institute Nomisma for the International Exhibition of organic 
and natural products “Sana”, the amount of land on which crops are grown that are certified as or-
ganic in Italy reached 1.5 million hectares in 2015 – an increase of +7,5% from 2014 and +37% com-
pared with 2011; 71% were consolidated organic surfaces and 29% are in the process of conversion 
to organic. 
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Organic farming affects 12% of Italy’s total cultivated area. The number of operators of organic pro-
duction facilities increased by 8.5% compared with 2014, and is currently at over 60,000

26
.  

The main organic land uses in Italy are forage crops (281,907 ha), pastures (257,263 ha), cereals 
(226,042 ha) and  the area invested in olive cultivation (179,886 ha). In terms of animals, the growth 
in percentage of livestock raised organically increased over 2014 in particular for cattle (+ 19.6%) 
and poultry (+ 18.2%), but also for horses (+ 10.6%) and goats (+ 8.8%). 

The trend of companies engaged in organic aquaculture is also upward, with 42 such facilities – the 
Veneto region has the highest concentration of such aquaculture firms, with 14 companies. It is fol-
lowed by Emilia Romagna with 11 companies. 

Table 13: Organically grown surfaces in the Veneto 2014-2015 

 

Total 2015 17‘419,5 

Total 2014 15‘773,0 

Var. % 15 – 14 +10,4 

Source: Nomisma 2016 

Table 14: Surfaces and cultivations (ha) 

 

Cereals 3’097,9 

Protein, leguminous, grain 
crops 

4,4 

Root plants 20,5 

Industrial crops 2’513,9 

Fodder crops 1’748,5 

Other arable crops 8,4 

Vegetables * 536,0 

Fruit **
27

 1’720,3 

Fruit in Shell 90,9 

Vine 4’002,7 

Olive 249,4 

Other permanent crops 76,8 

Meadows and pastures (ex-
cluding grazing livestock) 

2’153,3 

Lean grazing 405,2 

Set aside land 791,2 

Source: Nomisma 2016 
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 In Italy, the companies included in the certification system for organic farming are 59,959 of which: 45’222 exclusive producers; 
7’061 exclusive preparers (including companies engaged in retail activities); 7’366 which carry out both production and preparation; 
310 operators carrying out import activities. 
27

 * Vegetables include "strawberries" and "cultivated mushrooms". ** Fruits include "small fruits". 

Year 
Organic surface in 
the Veneto region 

Year 
Organic surface in 
the Veneto region 
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Demand for Italian organic products exceeded 4 billion euro in 2015, as follows: 

• 2,660 million: internal demand 
• 1,650 million: export demand, 

with an increase of +15% on the national market and +16% of the export quota with respect to 2014. 

If we consider export trends of conventional agrofood supply chains in the period 2008-2015, the 
increase has reached +40%: during the same period exports of organic goods showed an increase of 
+400%. Italy is second only to the US in the 2014 list of top ten of exporters of organic products. One 
third of the goods is sold nationally through large retail chains (with a +20 increase in 2014-2015), 
32% through organic retailers (+13% 2014-2015), the remaining through other channels. While the 
sales trend of all agrofood products sold in Italy through retail chains is rather stagnant, sales of or-
ganic products, both in specialised shops and in large retail chains, has shown an astonishing in-
crease over the last decade – an average year-to-year growth of 6%. 

It makes sense at this stage to go more in detail in the analysis of value added in agriculture since 
this is the origin of the majority of bio-economic supply chains. Understanding how value added 
processes work today can help understand how the bioeconomy could be implemented in the future. 

According to the Italian National Institute of Statistics, in 2016 the added value of agriculture, forestry 
and fishing decreased by 5.4% at current prices and by 0.7% in volume, largely due to the collapse of 
olive-growing (-44.7% by volume). The prices of agricultural products sold fell sharply (-3.4%), while 
the prices of purchased products marked a less pronounced decline (-1.5%), resulting in a decrease 
in margins compared to 2015. 

The added value of the agrofood sector, which in addition to the agricultural sector includes the food 
industry, grew by 0.4% in current terms and by 0.1% in volume. 

With over 30 billion Euros in current consumption, Italy in 2016 is ranked first among the 28 EU 
Member States for added value in agriculture. Of the whole EU-28, the agricultural income indicator 
fell by 0.4% with a fall in production (-0.5%), prices (-2.8%), value added (-1.8%), factor income (-
1.0%) and labour units (-1.5%). The fall in the agricultural income indicator is particularly related to 
Denmark (-25.1%), France (-15.4%), Italy (-8.3%), United Kingdom (-4.1%) and Greece (-2.9%). 
Growth was recorded in Romania (+ 29.1%), the Netherlands (+ 8.0%), Germany (+ 5.8%) and Spain 
(+ 4.4%). 

The performance of the various sectors places Italy among the top three European countries for agri-
cultural production. Fruit and vegetables, viticulture and olives are the main sectors of Italian agricul-
ture. In 2016, the gap in input prices between the major European countries is widening. 

4.3 Bioeconomy potential in Bulgaria  

Bulgaria is a country rich in biologic diversity of crops and wild plants and animals combined with a 
wonderful landscape. The soil fertility and water purity are excellent preconditions for the develop-
ment of organic production in the country: 

• 80% of arable land in the country is suitable for bio-farming; 

• 33% of the territory is mountainous and hilly; 

• the country ranks first in Europe in the export of herbs.
28

 

Stara Zagora is characterized by a temperate climate, diverse and fertile soil, relatively good water 
potential, relief mosaic not causing serious obstacles for infrastructure and traffic. All this contributes 
to the overall development of the region and determines the regional growth in the future. 
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 Every year the wholesale centres in Bulgaria collect and process 15,000-17,000 tonnes of medicinal plants, of which 90% are 
exported. These figures rank Bulgaria first in Europe and one of the global leaders in terms of the volume of exported herbs. About 
200 types of medicinal plants are harvested to be used in the pharmaceutical industry, cosmetics products, food industry and alterna-
tive medicine. (Source: http://www.europost.bg/article?id=17170) 
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The main natural resource of the area (the fertile land) is preserved. Soil and climatic conditions are 
utilized to achieve a leading position in the plant-growing, horticulture, vegetable production, indus-
trial crops, fruit-growing, apiculture.  

4.3.1 Organic development in Bulgaria as an indicator of the effectiveness of the 
EU approach? 

Bulgaria is a EU’s leader in increase of the number of organic producers during the last five years 
(Table 15). At the beginning of 2015 the number of registered producers was almost 4,000 and it has 
increased more than five times during the previous five years, the average growth in the Community 
being 17%. This trend was most intense in 2012, when the number of organic farmers doubled. Then 
the growth rate slowed down and at the beginning of 2015 it remained close to the level of the pre-
ceding year. The dynamics are similar in Romania. 

Table 15: Organic producers in the EU (thousands, 2011-2015) 

Country 2011 ∆ 2012 ∆ 2013 ∆ 2014 ∆ 2015 2015 ∆ 15/11 

Italy 41.8 0% 5% 5% 6% 18.7 16% 

Spain 
27.9 15% -5% 0% 0% 30.6 10% 

France 
20.6 12% 6% 4% 4% 26.5 28% 

Poland 
20.6 14% 11% 3% -7% 24.8 21% 

Germany 
21.9 3% 2% 1% 1% 23.4 7% 

Austria 
22.1 0% -1% 0% 1% 22.2 0% 

Greece 
21.2 -13% 27% -6% -8% 20.2 -5% 

Romania 
3.0 216% 62% -5% -3% 14.2 374% 

Sweden 
5.1 9% 1% 0% -3% 5.4 6% 

Finland 
4.0 2% 5% -1% -1% 4.2 6% 

Bulgaria 
0.7 118% 76% 40% 1% 3.9 442% 

Czech Republic 
3.5 12% 0% 0% -1% 3.9 10% 

Great Britain 
4.9 -6% -8% -9% -10% 3.5 -3% 

Latvia 
3.6 -3% 0% 0% 0% 3.5 -3% 

Portugal 
3.4 6% -20% 7% 11% 3.4 0% 

Slovenia 
2.2 7% 13% 14% 8% 3.3 48% 

Denmark 
2.7 0% -1% -2% -1% 2.6 -4% 

Lithuania 
2.6 - - 2% 5% 2.4 -7% 

Croatia 
0.9 45% 5% 12% 39% 2.2 137% 

Netherlands 
1.5 13% 1% 0% 3% 1.7 17% 

Hungary 
1.6 -9% 8% 8% -1% 1.7 6% 
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Country 2011 ∆ 2012 ∆ 2013 ∆ 2014 ∆ 2015 2015 ∆ 15/11 

Belgium 
1.1 11% 14% 15% 0% 1.6 46% 

Estonia 
1.4 6% 3% 5% -1% 1.5 14% 

Ireland 
1.4 - - - -6% 1.3 -7% 

Cyprus 
- - - 4% 0% 0.7 - 

Slovakia 
0.4 -7% -1% -5% 17% 0.4 2% 

Luxemburg 
- - - - -5% 0.1 - 

Malta 
0.0 22% 9% -25% 11% 0.0 11% 

EU-28 
220 6% 8% 2% 0% 258 17% 

Source: Eurostat 

Certified organic areas (or those under conversion) in Bulgaria have increased nearly four times be-
tween 2009 and 2014. The growth rate was most intensive in 2010 (the areas doubled), 2012 (56%) 
and 2013 (44%), when they reached their peak of over 56 thousand ha. 

Bulgaria also has the highest growth rate with respect to the organic production share of the total 
utilized agricultural land (see Annex). Despite this growth, the country remains among those with the 
least organic farming in the EU, especially in absolute terms. This is partially due to the fact that Bul-
garia also has the highest share of “areas in transition” out of all land under organic production 
among the EU Member States – over 2/3, with 10% average for the EU.  

An investigation of the land areas transitioning to organic agriculture reveals that the growth trend 
may not be sustained: the increase in Bulgaria’s areas land used “organically” after 2009 was almost 
entirely due to the fact that areas transitioning to organic are counted in the statistic, whereas the 
land area already certified as organic remains comparatively stable – between 9 and 15 thousand ha. 
Only a small proportion of farms seeking organic certification actually reach the stage of organic pro-
duction, and some of the already certified facilities either close or go back to conventional production.  

Similar to the area dynamics, the dynamics of the number of farmers also exhibits signs of instability. 
Between one-fifth and one-fourth of the organic producers registered at the beginning of the year in 
the country drop out by the end of it. This is the greatest fluctuation among the 19 EU Member States 
for which data are available for at least one year in the period 2010 – 2014. 

Given this general organic growth trend but inherent instability among actual farmers and enterprises 
in terms of following through on certification and organic production, programmes of measures target-
ing the bioeconomy in Bulgaria should incentivise, promote and sustain existing efforts to convert to 
organic production. Such programmes could help individual producers and landholders with the bu-
reaucratic steps to certification, typically a significant hurdle especially for smaller-scale operations. 
Fees and documentation associated with certification often render certification “not worth it” in term of 
cost-benefit for all but the largest producers – potential programmes or measures in this regard in-
clude exemptions from certain steps in the certification process for applicants below a certain size 
threshold, or publicly-funded assistance to those seeking certification in terms of advisors or facilita-
tors to walk farmer through the certification process. 

With over 6,000 ha, most of which in transition, common wheat is the most widespread organic crop 
in Bulgaria. Essential oil-bearing and medicinal crops, nuts, sunflower, vines, etc. are also spread in 
absolute terms. In relative terms, however, most popular is the organic production of leaf vegetables 
and nuts, and the areas planted with these crops are almost completely managed in this manner. 
More than half of the areas under soft fruit (excluding strawberries) are certified organic or in transi-
tion. Some fruit-trees and the еssential oil-bearing and medicinal crops also have a higher share. 
What draws the attention is that yields of crops which are, to some extent, typical for organic produc-
tion lag considerably behind compared to competitors in the common market (Table 16). 
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Table 16: Average yields of the most popular organically grown crops in Bulgaria - EU, Serbia 
and Turkey 

Nuts Soft fruit  Strawberries Cherries Plums 

country MT/ha ha country MT/ha ha country MT/ha ha country MT/ha ha Country MT/ha ha 

Cyprus 2.5 72 Great 
Britain 

7.8 141 Spain 28.0 139 Spain 11.1 222 Great 
Britain 

14.9 40 

Serbia 1.6 11 Turkey 7.3 24 Turkey 15.7 259 Turkey 7.6 931 Spain 11.8 361 

Turkey  1.4 11 
985 

Romania 7.1 229 Italy 12.9 94 Greece 5.1 70 Italy 9.2 552 

Italy 1.1 26 
723 

Italy 5.4 433 Great 
Britain 

10.3 12 Hungary 3.2 230 Slovakia 8.6 10 

Hungary 0.9 164 Serbia 5.1 351 Latvia 9.4 38 Great 
Britain 

2.7 42 Cyprus 8.0 21 

Romania 0.6 164 Bulgaria 4.5 477 Slovakia 9.3 24 Italy 2.1 2 
239 

Turkey 5.7 268 

Greece 0.6 331 Spain 3.0 83 Germany 7.6 550 Bulgaria 1.8 456 Serbia 5.6 230 

Czech 
Republic 

0.6 79 Poland 2.1 12 
222 

Bulgaria 4.7 94 Romania 1.8 41 Bulgaria 5.3 296 

Spain 0.4 87 
520 

Germany 2.0 1 
865 

Poland 4.3 1 
170 

Latvia 1.0 29 Greece 5.0 27 

Bulgaria 0.3 1 
474 

Hungary 2.0 664 Lithuania 2.1 11 Croatia 0.6 164 Hungary 3.5 108 

Slovenia 0.3 52 Croatia 1.8 77 Finland 1.9 129 Czech 
Republic 

0.5 558 Romania 2.9 527 

Lithuania 0.1 40 Slovenia 1.3 13 Estonia 1.0 24 Poland 0.4 1 
120 

Latvia 2.3 19 

Poland 0.1 1 
387 

Latvia 0.9 277 Serbia 0.9 140 Serbia 0.2 57 Croatia 1.5 259 

Croatia 0.0 1 
203 

Czech 
Republic 

0.8 456 No data available for 
France (128 ha); Denmark 
(58 ha) 

No data available for 
Germany (1 200 ha); 
France (308 ha) 

Czech 
Republic 

1.1 921 

Slovakia 0.0 208 Greece 0.6 30 Poland 0.6 1 
777 

Not data available for 
France (7089 ha); Portugal 
(3679 ha); Germany (200 
ha) 

Slovakia 0.5 110 No data available for 
France (1 447 ha) and 
Germany (600 ha) 

Finland 0.4 318 

Lithuania 0.3 3 
729 

Estonia 0.1 942 

Source: Eurostat 

This indicates that regardless of the lower organic production yields, these crops have a potential for 
considerable improvement in Bulgaria. Organic livestock breeding and production of organic food of 
animal origin in Bulgaria fall considerably behind the plant sector in their development. They are 
practiced in separate small farms that even together have only a tiny share of total livestock produc-
tion. The reasons for this are both difficulties for the livestock sector as a whole and its subsequent 
inclusion in the coverage of the support under the Rural Development Programme (see below). It 
should be noted that the organic stock-breeding sector is less widespread within the European Union 
as well. 

Although it is regarded as a traditional livestock sector, organically raised sheep are about 7,000or 
0.5% of all sheep in the country. 1% (about 3,000) of the goats in the country are organically raised. 
Nearly half of their total number in the EU is concentrated in Greece. 
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Beekeeping stands out as an exception not only to the organic stock-breeding but to the whole sector 
of Bulgarian organic production. Bulgaria ranks first in the world in number of organically-bred bee 
families. The robust growth started in 2011 and up to 2014 the number of bee hives increased nearly 
four times. Having started with 5-8% at the end of the past decade, as of 2014 its share in the sector 
is almost 1/3.  

According to unofficial statistics, in Stara Zagora specifically there are 17 organic beekeeping opera-
tions out of 1196 for the country as a whole. These manage 2700 hives. 

However, the quantity of organically-produced honey does not reflect the numerical growth in hive 
numbers: during almost all of the past 9 years, the amount of organically produced honey has re-
mained stable – both as a quantity and as a share (between 15 and 20%) of the total honey  produc-
tion. The average annual yield in Bulgaria was 14 kg honey per organic bee colony, and sank to 9 
kg/colony in 2014. 

The lacklustre performance despite growing number of hives can likely be traced to payments for 
organic beekeeping under Europe’s Rural Development Programme. During the period 2007-2013, 
apiaries could receive 18 Euro per colony, regardless of whether the farm was certified organic or in 
transition. After 2014 the payments went up to 35 Euro for a bee colony in transition and 25 Euro for 
an already certified one. The support undoubtedly increased organic beekeeping, but lagging produc-
tion compared to growing numbers of bee colonies indicates that producers are creating the bee-
keeping enterprise for the subsidy and not to produce honey in the long term. Another explanation is 
the presence of a ‘grey sector’ where producers report smaller honey quantities than they actually 
obtained from their bees. 

Resolving this apparent subsidy disincentive is crucial, as honey – a traditional part of Bulgarian ex-
port economy - is a critical area for bioeconomic growth. According to FAO’s data, Bulgaria is the 
sixth largest exporter in Europe. The main destinations are Germany, Greece, Poland, France, Bel-
gium, Austria, Italy and the USA, most of which are among the most developed organic production 
markets worldwide. 

Programmes of measures in this area could involve changes to the subsidies’ payout structure that 
ensure certified organic beekeeping is practiced for several years in a row before full subsidies can 
be obtained. To offset the then significantly higher startup costs, low-interest loans could be part of 
the incentive programme rather than annual one time payments. 

4.3.2 Processing 

Whereas the spread of organic farming in the old Member States has probably passed its peak, the 
processing of organic products is a kind of next wave in this sector (Table 17). With its nearly 13 
thousand processors (25% of them in the EU), Italy has become a leader in processing of organic 
agricultural commodities during the last few years. Traditionally, this area is also developed in France 
and Germany. 

At the beginning of 2015, there were 132 processing plants in Bulgaria operating with organic raw 
materials. The increase in their number during the last five years is among the largest in Europe in 
2014 alone, operators added 40 new facilities. 

Organic raw materials processing is also a priority in the RDP and gives an advantage in project as-
sessment under the investment measure 4.2. This additionally aroused the processors’ interest in 
these types of raw materials in 2015 and will continue to be a factor in 2016 as well. At this stage, the 
lack of official data (not only in Bulgaria) about the processed quantities and realized sales (export) 
renders it impossible to analyse the degree of the efficiency of these investments. Questions remain 
about whether the boom in the interest in organic raw material processing actually results in com-
mensurate growth rate in the production of end products and how, in which sectors, at what price and 
in which markets they could be realized. The answers to these questions may turn out to be of key 
importance to the farmers who intend to add value to their organic production through its subsequent 
processing. 
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Table 17: Number and dynamics of organics processors in the EU 

Country 2011 ∆ 2012 ∆ 2013 ∆ 2014 ∆ 2015 2015 ∆ 15/11 

Italy 5 592 14% -8% 85% 16% 12 641 126% 

France 
7 427 18% 2% 0% 25% 11 198 51% 

Germany 
8 511 5% 3% 0% 4% 3 082 12% 

Spain 
2 747 -1%  2% 2% 8% 3 082 12% 

Great Britain 
2 177 -2% -4% 1% 20% 2 487 14% 

Austria 
- - - - -11% 2 118 - 

Greece 
1 547 -3% 4% -1% 5% 1 635 6% 

Netherlands 
949 12% -3% 5% 5% 1 138 20% 

Sweden 
653 0% 4% 12% 12% 855 31% 

Belgium 
649 6% 11% 12% -2% 844 3096 

Denmark 
507 40% -1% 8% 4% 787 55% 

Finland 
254 38% 30% 46% -3%% 648 155% 

Portugal 
- - - 16% 18% 515 - 

Czech Republic 
404 4% 6% 5% 7% 506 25% 

Poland 
249 4% 20% 30% 19% 484 94% 

Hungary 
274 23% 23% -10% -31% 257 -6% 

Croatia 
200 -87% 470% 17% 34% 242 21% 

Slovenia 
103 46% 18% 9% 22% 236 129% 

Ireland 
192 - - - 2% 197 3% 

Bulgaria 
68 -1% 21% 14% 43% 132 94% 

Romania 
88 20% -1% -5% 20% 120 36% 

Estonia 
43 35% 24% 17% 30% 109 153% 

Luxemburg 
- - - - 13% 72 - 

Lithuania 
70 - - 19% -38% 67 -4% 

Latvia 
25 176% 25% -31% 7% 63 152% 

Slovakia 
47 -13% 39% -16% 17% 56 19% 

Cyprus 
- - - 25% -23% 51 - 

Malta 
1 200% 33% 150% -10% 9 800% 

Source: Eurostat 
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4.4 Programmes of measures  

The EU seeks to foster organic production in agriculture: although demand for organic products is 
growing, the EU's organic land area still represents only 6% of the total agricultural area – the differ-
ence between EU demand and production is increasingly covered by imports. To overcome the regu-
latory obstacles to the development of the sector and increase consumer confidence in the EU or-
ganic logo, in March 2014 the European Commission adopted a proposal for a regulation on organic 
production and labelling of organic products, repealing Regulation No 834/2007, intended to: 

 overcome the regulatory and non-regulatory obstacles to the development of organic farming 

in the EU; 

 increase consumer confidence and address shortcomings in the control system and in the 

trade regime; 

 avoid unfair competition among producers and risks for the functioning of the internal market, 

because of gaps in the legislation and implementation and enforcement failures. 

To help organic farmers, producers and retailers adjust to the proposed policy changes and meet 
future challenges, the Commission at the same time approved an Action Plan for the future of Or-
ganic Production in the European Union. The implementation of the action plan should bring more 
synergies with other EU policies, help address specific needs of the organic sector and improve ac-
cess to third-country markets. Fair competition could be improved with simpler and clearer rules and 
with a move from equivalence  to  compliance (with EU rules) for the recognition of control bodies in 
third countries. 

Consumer confidence should be boosted by stricter production rules, taking into account evolving 
societal concerns about e.g. animal welfare or environmental standards. 

Fraud prevention will be addressed with a more efficient control system, based on risk-assessment, 
and a more reliable import regime. EU Agriculture Ministers agreed in June 2015 on a Council gen-
eral approach to the proposal. On 13 October 2015, the EU Parliament's Agriculture Committee 
voted on its draft report on the proposal and the mandate to begin negotiations with the Council. 

We now look at two examples of the bioeconomy with very different trajectories in terms of potential: 
a new product category (bioplastics) for which demand is growing and which has seen an increase in 
development in our case study region Veneto, and the forestry sector (specifically production of the 
sustainable resource wood) which has not been developed in Italy but could have potential for growth 
as a bioeconomy powerhouse depending on policies applied. 

4.4.1 Bioplastics 

Bioeconomics can be seen as a system in which the basic elements for the production of materials, 
chemicals and energy are provided by renewable biological resources. Opportunities arising from the 
transition to a renewable biological resources economy include the reduction of greenhouse gases, 
less dependence on fossil fuels, better management of natural resources, and increased employ-
ment. Efficiency improvements in resource use could reduce the demand for raw materials by 17%-
24% by 2030, with a potential contribution to 2.7% of GDP in 2030

29
 within the OECD region. 

In Italy, the value of the bioeconomy is estimated at over EUR 226 billion in 2014, with the agricul-
tural sector contributing directly to 25% and indirectly by providing the basic raw materials used 
within other components of the system. So, for the agricultural sector, the creation of non-food mar-
kets closely linked to the agrofood markets, allows for additional income and support for the devel-
opment of rural areas. 

Bioplastics comprise a range of materials that differ from conventional plastics as they come from 
renewable, biodegradable sources partly derived from agricultural and forest biomass such as corn, 
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 OECD The Bioeconomy to 2030: designing a policy agenda. http://bit.ly/2sJ5KUX  

https://bit.ly/2sJ5KUX
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sugar cane or cellulose. In 2014, global bioplastics production capacity was estimated at 1.7 million 
tonnes (IFBB), of which 616,000 tonnes were biodegradable, while production is expected to be 7.8 
million tonnes in 2018. Asia accounts for the main portion of this at 58% (Thailand, India and China), 
followed by Europe (15%) and the USA (14%). Asia is also the region where the greatest growth in 
production is expected. In economic terms, the global market for bioplastics is estimated at EUR 5.8 
billion. The share of bioplastics in global plastics production is steadily growing, and is projected to 
increase from 1.5% in 2011 to 4% in 2020. The highest growth rates are expected for the so-called 
PET-type drop-in polymers, whose production capacity should range from 600,000 tonnes in 2014 to 
about 7 million tonnes by 2020, using bioethanol produced from sugar cane. 

Production capacities of biodegradable plastics, such as PLA, PHA, and starch blends, are also 
growing steadily, nearly doubling from 0.7 million tonnes in 2014 to well over 1.2 million tonnes in 
2019. PHA production will double by 2019 compared to 2014, due to a ramp-up of old and new ca-
pacities in Asia and the USA

30
. 

Assuming a 2% share of total polymer production, bioplastics production in Italy should amount to 
around 30 million euros and 20,000 tons. This is, however, an underestimated projection: two exam-
ples of the convergent development of an integrated bioplastics supply chain from different starting 
points in Italy and the Veneto demonstrate this. 

Example 1: new plant for the production of 1,4-butanediol from renewable bases by Novamont within 
the Venetian Rovigo province.   

Novamont promotes the development of a bioeconomy model based on the efficient use of renew-
able resources and the regeneration of local areas. This means rejuvenating industrial sites that were 
decommissioned or are no longer competitive, thus generating new industries, new products and 
new jobs. 

The following are the cornerstones that distinguish the Novamont bioeconomy model
31

: 

Reconversion of decommissioned or no longer competitive industrial sites to create integrated bio-
refineries. 

Promotion of a circular economy approach rethinking the traditional model of production-
consumption-disposal with a system-based approach, i.e., starting with renewable raw materials to 
produce goods which at the end of their lives will be converted into a new resource. 

Creation of bridges and interconnections between sectors, to incentivise cooperation and synergies 
between various stakeholders towards common objectives, starting with the profitable utilisation of 
the specific nature of the local areas. 

MATER-BI is an innovative family of biodegradable and compostable bioplastics, developed by No-
vamont., that meet the definition of biodegradable and compostable of the European standard UNI 
EN 13432, the most important reference for the technical material manufacturers, public authorities, 
composters, certifiers and consumers. At the end of September 2016, Novamont started the world’s 
first commercial-scale facility for the biobased production of a major intermediate chemical in 
Bottrighe (Adria), Italy. Novamont’s Mater-Biotech plant will produce 30,000 tons of 1,4-butanediol 
(BDO) per year from renewable sources instead of fossil fuels to make products (e.g. bioplastics) 
with a higher content of renewable resources. The plant benefits from a partnership with Genomatica, 
a leader in the biotechnology industry. 

It is up and running now and is expected to reach full production rate in 2017. 

BDO is used to make Mater-Bi bioplastics for e.g. fruit and vegetables bags, mulch film and coffee 
capsules. The products made with this new BDO will save an estimated 56 percent of greenhouse 
gas emissions compared to the use of conventional BDO. 
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http://www.european-bioplastics.org/pr_151104/  
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http://novamont.it/eng/the-novamont-model 

https://www.european-bioplastics.org/pr_151104/
https://novamont.it/eng/the-novamont-model
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Example 2: Fabbrica Pinze Schio, a business that was born at the beginning of the 20th century 
making large wooden pliers for the tanning industry, which was quite developed in the area near 
Vicenza. Hence the name of Fabbrica Pinze Schio

32
, Schio Pliers Factory, registered in 1941. 

During the 60s, the firm began using the first thermoplastic materials and injection moulding ma-
chines, and introducing industrial automation, often developed internally. 

In 2000, the firm began researching sustainable options and was among the first to test biopolymers 
and post-consumer recycled plastics. In 2005 it launched the ECOZEMA® brand, a range of biode-
gradable and compostable foodservice ware. In 2010, the REZEMA® brand was launched, which 
gathers a line of household items entirely made of post-consumer recycled plastics. All Ecozema® 
products are made from materials that can grant biodegradability and compostability according to 
EN13432 standard. 

4.4.2 Forests and wood 

Forests, forestry and the forest-based sector are important components of the European bioecon-
omy. Their size and development depend on growth of – and demand for products in – other sectors 
including construction, chemicals, textiles and energy, etc.

33
 Technological developments and the 

dynamics of global biomass demand and supply also affect the ability of the European forest sector 
to constitute a significant bioeconomy. Using Italy’s forest sector as an example, we look at the back-
ground and context for potential policies and measures in this area. 

The forest area in Italy has reached 10.9 million hectares and has grown by almost 6% over 2005. 
Over the last thirty years, the forests have conquered over 3 million hectares and today they cover a 
third of the peninsula and 6% of the total European forested area (182 Mha in 2015

34
). 

These numbers represent a contrasting scenario, as the growth of Italian forests is not the result of 
targeted policies or strategies for the conservation of biodiversity, but rather of the abandonment of 
rural territories once used for agriculture - especially in the mountains. Depopulation of rural areas, a 
phenomenon that wreaks havoc on those local economies, is the primary “cause” of reforestation and 
the increase in total forested area in Italy: the forest has "occupied" high altitude meadows, where 
cows are no longer brought to graze, untouched terracing and lands undeveloped for decades that 
have produced modified landscapes due to abandonment. 

However, this reforestation is a case of quantity rather than quality – the new forests are extremely 
dense and have less undergrowth, from which some non-wood forest products are derived. They are 
often not able to produce effective soil protection, and do not effectively conserve biodiversity. 
Abandoning, mismanagement of policies, and delays in sustainable forest management give us a 
forestry heritage that today needs a new cultural and political project that focuses on the mountains, 
the inner areas and the living conditions of these territories

35
. 

An effort to make the forest sector a more active bioeconomy is the path of Sustainable Forest Man-
agement

36
 (SFM), a model in which the management and use of forests and forest lands is carried 

out in the manner and at a rate, that allow maintenance of biodiversity, productivity, capacity for re-
newal, to fulfil, now and in the future, relevant ecological, economic and social functions at local, na-
tional and global levels, without causing damage to other ecosystems. 

SFM places value on forests’ “ecosystem services” such as providing oxygen, food, active pharma-
ceutical ingredients and fresh water. Forests also counteract desertification, help to prevent soil ero-
sion, and play an important role such as climate stabilization against global overheating, absorbing 
billions of tonnes of carbon dioxide each year and acting as natural carbon deposits. 

In Italy, forests are rarely actively managed, with only 30% of the new forest area that grows every 
year in the country being used for e.g. lumber, fuel, furniture, etc. Even though Italy is historically 
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home to one of the first timber industries, and Italian furniture is appreciated all over the world, the 
country imports forest products from abroad: raw materials for Italian furniture come mainly from 
France, Slovenia, Austria, Croatia and Switzerland. Italy is also the world's top importer of firewood, 
pellets and chipboard, with a cost of around 1 billion euros a year. There is clearly an economic ar-
gument to be made for the Italian forest sector to engage more directly in viable forest management. 

Data of the last available forest inventory for Veneto region indicate a forest area of approximately 
440 thousand hectares (INFC, 2005

37
). Some 79,000 hectares of prairies are also added to these, 

which are considered within the regional forest map
38

. 

The regional map data also gives a more detailed analysis of the distribution of the forest area 
among the different categories. Tthe most represented categories are primarily ash, hop hornbeam 
and oak; then come spruce and fir varieties, alternating with beech (respectively spruce, fir- and 
spruce-beechwood), which altogether cover approximately another 20% of the regional forest area. 
These are definitely the most productive formations, in fact, they are high-pitched woods, the main 
production of which is lumber, generally of good quality. Even typical hilly area formations have a 
remarkable extension: overall, if hornbeam and ash, maple-ash and chestnuts surfaces are summed 
up, they account for over 25% of the total forest area. The third category of forestry in importance is 
that of beech trees, which cover about 12% of the regional forest area (summing up the high forma-
tions and the yields). 

Recent statistical data
39

 (2015) about the utilization of wood for processing and energy production in 
Veneto show volumes (m3) in dramatic descent compared to the already low values of ten years 
earlier. Some 140’000 m3, compared with a potential available biomass of around 430’000 m3

40
 was 

the total extraction from Veneto forests in 2015, meaning a 30% of actual utilization, compared with 
percentages ranging from 60 to 90% in other European countries. 

The major constraint to the development of the industry seems to be excessive company fragmenta-
tion and the lack of adequate associational policies (INEA, 2014, cit.). These structural problems are 
a serious disadvantage if regional productions are directed to a market that requires medium and 
high quality materials and consistency of supply. The reduced value added and the low production of 
forestry are reflected in the fact that, at national level, 80% of timber demand is covered by imports, 
many of which are characterized by high quality and technological standards, and a relatively low 
price compared to domestic prices, heavily influenced by labour costs and constraints on the collec-
tion of material. 

Therefore the push for aggregation and networking that characterizes the BioSTEP project would be 
absolutely welcome in the forestry sector that is preparing for new fundamental challenges that have 
to do with the contrast to climate change, erosion, hydrogeological disruption, risk of desertification, 
etc. 

Consistent with this, a recent article in Forest Policy and Economics
41

 (2015) reported the results of a 
study aimed at assessing drivers and barriers to primary forest fuel (PFF) supply and to develop 
strategies to improve PFF supply involving dozens of stakeholders from different South Eastern 
Europe countries. SWOT (strengths, weaknesses, opportunities and threats) analyses were used to 
evaluate country supply chains. Based on those, a regional SWOT analysis was compiled and 
strategies were developed and evaluated in a participative decision process. Results show that 
strategies for increasing biomass utilisation are of high relevance in all participating countries. Addi-
tionally, strategies for knowledge dissemination are also important. The evaluated regional strategies 
for the forest fuel sector examined have great potential to improve cooperation, increase efficiency 
and strengthen competitiveness of PFF based bioenergy production. 

Developed strategies for PFF supply chains in SEE represent a bundle of strategy options that can 
be derived by applying the methodology described in the cited article. This strategy portfolio has 
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been evaluated in terms of efficiency, practicability, robustness and compliance to national legal re-
strictions. 

 

5 Regional bioeconomy impacts 

The third main element of the bioeconomy that this report looks at for the case study regions is its 
impact on people and the economy, and on the environment. The socio-economic impacts are largely 
theoretical, as changes to the local culture and economy cannot be predicted ahead of time. Envi-
ronmental impacts can be estimated using the hybrid life cycle analysis with input-output tables dis-
cussed in Chapter 3, with pollutants tied to the respective bioeconomic activity traced and aggre-
gated throughout the economy on a life cycle basis via the input-output analysis. This section first 
addresses socio-economic impacts overall, then focuses on those in the case study regions. It then 
details environmental impacts of the Veneto bioeconomy and applies a similar assessment to Bul-
garia.  

5.1 Socio-economic impacts 

When assessing potential social impacts of the bioeconomy, a global perspective has to be consid-
ered. When biomass is imported to the Stara Zagora or Veneto regions, the social impacts in the 
region of its production could differ significantly in their characteristics and strength, when compared 
to the social impacts in the importing region. Changes in property rights, prices for land and food as 
well as the exposure to agrochemicals could play a major role in the biomass exporting country. 

 

Figure 11: Overview of social impacts 

 

Source: Deliverable 2.2., BioSTEP project 

As Figure 11 shows, many drivers of social impacts have an economic background, leading to the 
key question which groups of society are “winning” or “loosing” with respect to the transition to a 
more bio-based economy. This transformation has potentially significant impacts on food security, 
income levels and health (including work quality and impacts of new production processes). Besides 
that, the distribution of income and economic possibilities (‘Access to Land, Markets, Technology’), 
are leading to the overall social impact ‘quality of life’ 

Table 18 summarises potential social effects of the bioeconomy with more details: 
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Table 18: Southeast Region in Bulgaria: Comparative overview of key macroeconomic aggre-
gates 

Impact Possible indicator 

Food security (including 
GMO crops) 

 Use of agrochemicals (incl. fertilisers) and GMO crops 

 Change in food prices (and its volatility) 

 Malnutrition 

 Risk of hunger 

 Macronutrient intake/availability 

Land access (incl. gender 
issues & tenure) 

 Land prices 

 Land tenure 

 Property rights (incl. gender equality) 

 Access to land (incl. gender equality) 

Employment   Change in employment rate  

 Full time equivalent jobs 

 Job quality 

 Need for/lack of highly specialised workforce 

Household income  Income of employees in bioeconomy sector (total) 

 Distribution of income 

Workdays lost due to injury  Number of work days lost per worker and year 

Quality of life  Change in quality of life 

 Equality (of gender etc.) 

Health   Exposure to agrochemicals 

 Numbers of multi-resistant organisms 

 Toxicity of ‘green’ vs. ‘grey’ industrial products 

Source: own based on SAT-BBE Consortium (2013) 

All potential social impacts depend on the regional characteristics of the transition to a more bio-
based economy (e.g. the economic sectors involved, type of innovation etc.) and general regional 
characteristics (socio-economic background, dominating landscape and respective biodiversity levels 
etc.). In the following, a more detailed overview of potential social impacts with respect to regional 
characteristics is provided. 

5.1.1 Veneto region, Italy 

Some Italian regions show a high potential turnover from the bioeconomy. The Italian Presidency of 
Council of the European Union has examined its bioeconomy sector and estimated a turnover of 
about EUR 250 billion per year and about 1,850,000 jobs (Italian Presidency of the Council of the 
European Union, 2016). One of these promising regions is Veneto. Although the Veneto’s economic 
structure changed from an agricultural region to a hub of industry, agriculture remains an important 
sector in this region, accounting of 2% of the region’s GDP. The region’s agriculture consists of 
small-scale farming, as well of large-scale plantations. Combined, these agricultural players offer jobs 
to about 65,000 people. Offering new markets for agricultural (by-)products, economic opportunities 
from the bioeconomy may become a relevant factor. At the same time, an increasing demand for 
biomass could potentially lead to large scale plantations, replacing small-scale farmers. At this point 
the question “Who is benefitting and who is losing” is crucial. A large-scale production could also 
increase the population’s exposure to agrichemicals. 
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Besides agriculture, numerous small and medium-sized (often export-oriented) companies (SMEs) 
are located in the Veneto region – often close to the highway Autostrada de San Marco. These com-
panies are often specialized and well connected to other companies, since many of them have a 
business-to-business model. Those companies could potentially adapt quicker to new (bio-based) 
input materials compared to bigger companies as they are more flexible. In case of success, these 
bioeconomy pioneers would offer employment opportunities and income. It is also more likely that 
these new jobs are better paid when comparing them to the agricultural sector, since a higher educa-
tion standard would be required. In order to estimate the work quality of the potential new jobs, a 
more detailed assessment would be necessary. However, it is likely that those new jobs in special-
ized fields have a higher work quality than the ones in the agricultural sector – not only due to other 
income levels, but also to a higher work safety. On the downside, SMEs often lack the financial capi-
tal to invest in such new technologies or business models.  

In the area of waste management, the sectors agriculture and industry partly meet, benefitting from 
new usages, technologies and business models (Spatial Foresight et al., 2017). Apart from the agri-
cultural sector  and specialised SMEs, the chemical industry potentially shows a high potential for 
new business plans incorporating bioeconomy. For example, chemical plants which are connected to 
the oil refineries at Porto Marghera could work increasingly with “drop-in” solutions, which are bio-
based substances that completely replace petroleum-based ones; this would not require a major 
adaption of the infrastructure and process. As for SMEs, the employment opportunities would com-
prise more highly skilled workers, when compared to employment opportunities in the agricultural 
sector. 

Since tourism is an important sector for the Veneto region (offering employment opportunities and 
income), combined land management techniques which preserve natural landscapes, while benefit-
ting from the production of biomass, could be a solution to tackle potential trade-offs between differ-
ent land-uses. 

5.1.2 Stara Zagora region, Bulgaria  

From an economic perspective, Stara Zagora is one of the most important regions in Bulgaria. While 
the gross value added from industry stays relatively constant, this value is increasing for the service 
sector and especially for agriculture (Figure 12) Also, in Stara Zagora the unemployment rate for 
2016 is lower (5.9%) than in the national Bulgarian average (7.6%) (Republic of Bulgaria, 2017). 

Figure 12: Gross value added per sector, region of Stara Zagora, in M EUR 

 

Source: Spatial Foresight et al., 2017 
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The recently published report by Spatial Foresight et al.(2017) indentified the bioeconomy potential of 
Bulgaria in the agro-food sector. The agricultural sector of Stara Zagora produces several products, 
both for domestic consumption and export, including high value products, such as wince, tobacco, oil 
and poultry. Economic opportunities from the bioeconomy, offering new markets for agricultural (by-) 
products potentially play a big role for this sector. Especially for the sub-region Zagorje, new markets 
for agricultural products could potentially play a big role. 

Stara Zagora is a major industrial center in Bulgaria. The regional industry cluster Maritsa Iztok in-
dustrial complex is heavily fossil-based (lignite), since it relies of three lignite-fired thermal power 
stations, using lignite from the Maritsa Iztok mines. Besides the mines, enrichment plants, a briquette 
plant and a railway system are part of the regional industry cluster (Spatari, 2016). The lignite which 
is produced there is mostly used there, since its sulphur content is too high to be sold to the public 
(Spatari, 2016). 

However, joint efforts from policy, businesses and civil society are striving for an expansion of re-
newable energy sources and a decarbonisation of industrial activities. These efforts are one motiva-
tion for the regional transition to a more bio-based economy. Also, the 3rd National Action Plan on 
Climate Change (NAPCC), which was adopted in 2012 (covers the period 2013-2020), includes the 
goal to develop low-carbon networks for transmission and distribution of electricity and natural gas.  

If natural gas is rather a bridging technology on the long run, this could potentially benefit the transi-
tion to a more bio-based economy, especially the production of biogas, which could partially replace 
or complement natural gas. However, the potential demand for biomass for those biogas plants could 
eventually lead to increasing land prices, changes in cultivated crops and increasing use of agro 
chemicals. 

On the other side, new jobs are likely to have a higher quality then the jobs in the Maritsa Iztok indus-
trial complex, especially when compared to the jobs in the mines. Potentially, 68-93 jobs per million 
of USD invested could be created by green investments in the sectors of transport, energy, construc-
tion and manufacturing (ITUC, 2011). However, the bioeconomy-related investments and jobs are 
still under-researched. 

5.2 Environmental impacts  

Due to available data, the following section focuses on the assessment of environmental impacts in 
the Veneto region. Section 5.2.2, then, uses available national-level data from Bulgaria for a com-
parative analysis of environmental impacts between the Veneto region and Bulgaria. 

5.2.1 Veneto Region, Italy  

The methodology of life cycle analysis combined with input-output analysis, described in detail in 
Chapter 3, allows for an estimation of not only the bioeconomy of a region, but also (when combined 
with relevant pollution data) the environmental impact of that bioeconomy. We have done this for the 
Veneto region using the following accounting methods and data sources. 

NAMEA matrix
42

 

The NAMEA matrix (National Accounts Matrix including Environmental Accounts) is the matrix of 
national economic accounts integrated with environmental accounts. As defined in national accounts 
manual "Integrated Environmental and Economic Accounts 2003" (SEEA 2003), it is an accounting 
system that illustrates the interaction between economy and environment in line with the logic of na-
tional accounts and in order to ensure comparability of economic and social data with those related to 
the pressures that human activities cause on the natural environment. The comparison is made pos-
sible by the fact that the socio-economic and environmental variables refer to the same entities, i.e. 
to homogeneous groupings of economic or consumption activities. 

FrameSBS
43
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Frame SBS is the archive of the main annual economic data regarding all active enterprises (4.4 
million units), based on the use of massive administrative data, integrated with data from the two 
main business surveys: PMI, a sampling of companies with fewer than 100 employees; and SCI, a 
survey of companies with more than 100 employees. SCI replaces the previous “PMI” survey in the 
estimation of the principal variables. It provides - by sum - the main economic aggregates required by 
the SBS Regulation (Structural Business Statistics). 

FrameSBS is the new base for the annual estimates of national accounts according to ESA (Euro-
pean System of National and Regional Accounts) 2010. These give a picture of the regular economy 
and provide a basis for the estimation of some important components of the underground economy. 
Because it can accurately estimate intersections and subpopulations (size of company, sectors, terri-
tory, types of businesses etc.) this system overcomes the limitations of estimation domains in sample 
surveys. It also constitutes a detailed multidimensional mapping of enterprises, for measurement as 
well as structural and dynamic analysis of their production system. 

Prodcom
44

  

Prodcom (Community production) is the tool the European Union adopted to harmonise Member 
States’ industrial production statistics

45
.  It is a sample survey of annual industrial production statis-

tics prepared according to methods, concepts, definitions and classifications defined at EU level, 
conducted at all industrial facilities of enterprises that have 20 or more employees – it also includes a 
representative sample of industrial enterprises with three to 19 workers. The data is processed and 
extrapolated, based on information collected from the statistical units that contributed to the survey. 
For each product or good analysed, the resulting data show production levels (expressed as quan-
tity/volume) and their financial value (expressed as sales in Euros). 

AIDA
46

  

AIDA (Computerized Analysis of Italian corporations) is a searchable database of financial informa-
tion and commercial accounts of all joint stock companies operating in Italy. It addition to providing 
the raw data, it allows for search, consultation, analysis and processing functions. Each company’s 
detailed budget is available according to the standardised format required by the EU, including his-
torical time series data going back up to 10 years. For the purposes of this research project, collabo-
ration with Unioncamere Veneto and Unioncamere Emilia-Romagna made access to AIDA possible. 

Estimating the environmental impact of the Veneto region’s bioeconomy involves construction of a 
regional version of the NAMEA (National Accounting Matrix including Environmental Accounts) for 
Veneto. Having looked at the region’s bioeconomy (i.e. the subset of the region’s companies that 
have organic certifications of some kind) in terms of its share of and role in the region’s overall econ-
omy, we now look at the impact of various sectors in the region’s overall economy on the environ-
ment. We consider three drivers of environmental pressures: greenhouse gases, acidification, and 
ground-level ozone. The 10 individual pollutants analysed are: methane (CH4), carbon monoxide 
(CO), carbon dioxide (CO2), nitrous oxide (N2O), ammonia (NH3), non-methane volatile organic 
compounds (NMVOC), nitrogen oxides (NOx), particulate matter (PM10) and sulfur oxides (SOx). 

Table 19: Structure of the NAMEA Table. 

Economic activities 
(24 entries) and 
household con-
sumption (3 entries) 

Economic 
Aggregates 

Environmental pressures: 
atmospheric emissions 

Added 
Value 

Workers House-
hold 
spending 

3 themes 10 pollutants 

Agriculture, hunting, 
forestry and fishing 

# #    
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 http://www.istat.it/it/files/2016/11/1_luzi.pdf , last available 2013 
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Economic activities 
(24 entries) and 
household con-
sumption (3 entries) 

Economic 
Aggregates 

Environmental pressures: 
atmospheric emissions 

Added 
Value 

Workers House-
hold 
spending 

3 themes 10 pollutants 

Mining and quarry-
ing 

# #    

Manufacturing activi-
ties 

# #    

Energy, gas and wa-
ter 

# #    

Construction # #    

Trade, hotels and 
restaurants 

# #    

Transport and com-
munications 

# #    

Other activities # #    

Household con-
sumption 

# #    

Source: own 

to environmental degradation is useful for environmental assessments of (regional) plans and pro-
grammes In particular, this tool can support regional policy makers‘ decisions around the expected 
development of the bioeconomy and its interconnections with the Smart Specialisation Strategy

47
 , 

having at least three of its four pillars in common with bioeconomy (smart manufacturing, sustainable 
living, smart agrofood).

48
 

Constructing an accounting matrix that involves environmental impact for a region is tricky due to lack 
of the appropriate datasets. Although each year the national statistics institute ISTAT develops and 
publishes the national NAMEA on Italy as a whole, the latest regional NAMEA tables date back to 
2005. As regards the Veneto region, data concerning the emissions to the atmosphere are available 
on the INEMAR database

49
 (Air Emissions Inventory) which reports the emission estimates.

50
 The 

latest available (beginning of 2017) data for air emissions in Veneto on INEMAR is for 2013 and is 
not immediately comparable, as we will see later, with the categories considered by ISTAT. 

ISTAT delivered the National NAMEA 2015 table with 2013 data, but data regarding greenhouse, 
acidification and ground-level ozone cannot be viewed nor extracted. A comprehensive national 
NAMEA that refers to 2012, consistent with the Veneto IO  table for 2012 can be seen on the Italian 
Statistical Yearbook 2015 (ISTAT, 2015

51
). 

The regional NAMEA (RAMEA) table for the Veneto region referring to the year 2012 had initially 80 
sectors as required for NAMEA accounts. The table was drawn from the National 2012 table obtain-
able through the IStat portal

52
, and by using at first instance the proxy variable “number of employed” 
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in Veneto in the sector "i" with respect to the employed of the same industry at the National level. The 
table thus obtained is an 80 x 10 matrix (for total emissions) that can be reported to a 37 x 10 table 
by aggregating certain categories to be coherent with the SUT matrix (the NACE category 35 “Supply 
of electricity, gas, steam and air” is included in NAMEA category D.). 

Coupling the Economic Input Output (EIO) table – derived from the Supply and Use table (SUT) of 
the Veneto region through the “classical” matrix calculations elaborated by Leontief and successors  
– with the (R)NAMEA expands our knowledge about direct and indirect environmental impacts: we 
use the ratio of value added for the whole economy compared with that of each of the bioeconomy 
sectors to estimate the impacts associated with bioeconomy in a life cycle perspective. The Leontief 
treatment makes it possible to calculate and sum up both direct and indirect emissions connected 
with the processes involved in the supply chain, both upstream or downstream. Moreover, it is possi-
ble to further separate the contribution of final demand by distinguishing e.g. the internal aggregated 
demand from that generated by exports. 

By carefully screening the results of this combination of economic and environmental information, it is 
possible to select out of the 37 “canonical” IO industry categories those economic sectors that in 
2012 were (a) part of the bioeconomy and (b) significantly impacted the environment in terms of at-
mospheric emissions or other standard impact categories. 

Figure 13: Veneto whole and bio-economy emissions' impact potentials, year 2012 

 

Source: own, after NAMEA and INEMAR data 

Dedicated LCA software makes it possible to quantitatively measure the proportion of Veneto’s bio-
economy as an aggregate of multiple supply chains compared with the regional economy as regards 
climate change, acidification, nutrient enrichment and photochemical ozone formation. The main im-
pact categories associated with the emissions of the whole regional economy vs. the estimated bio-
economy to satisfy the export demand are as follows: 
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Figure 14: Veneto regional emissions’ impact, year 2012, export demand 

 

Source: own 

Figure 15: Veneto whole economy emissions’ impact potential year 2012, demand for export 

 

Source: own 

5.2.2 Comparison of environmental impacts by region 

The structure and characteristics of the socio-economic systems of Bulgaria and Veneto have some 
aspects in common, making comparisons somewhat useful since little relevant statistical data was 
available for Stara Zagora region. Bulgaria has a population of 7 million (2015) and a GDP of 46 bil-
lion Euro (2015, EUROSTAT) whereas the Veneto region has a population of  5 million (2016) and a 
GDP of 146 billion Euro (2012, ISTAT). 

There is no detailed and updated information at the Bulgarian regional or district level regarding pol-
luting emissions to the atmosphere by economic activities with which to characterise the environ-
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mental impacts of “Business As Usual” and “development” scenarios. Thus we used OECD data
53

 
concerning the Economic Input-Output Table of Bulgaria and EUROSTAT about the air emissions 
accounts

54
 by NACE rev.2 activity referring to 2011, the last year available for both. 

Figure 16: Emissions to the atmosphere in Bulgaria (year 2011) due to internal demand 

 

Source: own, after OECD and Eurostat data 

Through the procedures recalled in the previous chapters for coupling economic input-output tables 
with NAMEA-like tables of generated air emissions, it is possible to refer on the one side the emis-
sions themselves to their producers, classified according to their NACE codes, on the other to the 
diverse targets of the economic system, that can be broadly distinguished by their “membership” to 
the Internal Demand (as represented in Figure 16) and the Export Demand (shown in Figure 17). 
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Figure 17: Emissions to the atmosphere in Bulgaria (year 2011) due to export demand  

 

Source: own, after OECD and Eurostat data 

Without going into details of single pollutants (the amounts – emitted on a yearly basis – are ex-
pressed in thousands of tonnes, and CO2 has been further divided by 100 to be represented on the 
same graph) it is worth paying some attention to how the economic system is polarized to produce 
goods and services required by the national demand (the primary sector, some essential goods as 
food and beverage, wood, paper and clothes and the chemical and petrochemical sector, with very 
few manufacturing sectors involved) on the one side and the involvement of the national whole econ-
omy (besides the private and governmental services) on the other side – the latter also involves pro-
ducing goods (and thus emissions) for export. 
 
It has to be stressed the presence of two outliers in both graphs, representing the same pollutant 
(SOx expressed as SO2 equivalents) and the same NACE category (Electricity, Gas and Water Sup-
ply): Bulgaria’s vast coal deposits (mostly lignite) mean that coal-burning power plants account for 
the majority of the country’s electricity generation – this is reflected in the graphics by the strong 
presence of sulphur in the emissions of the national thermoelectric system

55
. Accordingly, since the 

majority of electricity is produced to satisfy the internal demand, almost one fifth of such particular 
emission goes for export demand and four fifths for internal demand (some 50,000 and 180,000 ton-
nes per year respectively). 
 
The Veneto region’s breakdown along internal and export demand lines has some similarities. The 
polarisation, for instance, is even more apparent, with sectors serving the internal demand well identi-
fiable on the chart. It reveals the very strong propensity in Veneto as well as Bulgaria to export: Bul-
garia now grows at annual rates of 3%, as Veneto did some twenty years ago at the time of the 
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 In November 2014 the Maritsa Iztok 2 lignite-fired power station was ranked as the industrial facility that is causing the highest 
damage costs to health and the environment in Bulgaria and the entire European Union by the European Environment Agency. 
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"miracle" of the northeast of Italy. This has brought the Veneto region to increase its GDP of almost 
70% in the 1995-2005 period. Bulgaria produced a comparable growth (+45%) in the period 2005-
2015, in the very midst of the financial crisis. 

Figure 18: Emissions to the atmosphere in Veneto (year 2012) caused by internal demand  

 

Source: own, after OECD and Eurostat data 

By looking at the representation of the air emissions generated by the Veneto region to meet the 
export demand, compared with the Bulgarian case, the relative performance in terms of specific 
emissions (with reference to the economic output of the areas, deriving from the input-output part of 
the calculations) reveals how the manufacturing sectors in particular exert economic pressure on 
residents. However, a comparison is not really possible here because population density is far lower 
in Bulgaria than in the Veneto region. 
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Figure 19: Emissions to the atmosphere in Veneto (year 2012) caused by internal demand  

 

Source: own, after OECD and Eurostat data 

Interestingly, with regards to bioeconomy development, the agricultural sector contributes signifi-
cantly to air pollution. It accounts for 43% of total methane (CH4) emissions, 76% of total nitrous ox-
ide (N2O) emissions, 98% of ammonia (NH3) emissions and 43% of Volatile Organic Compounds. 
 
This is undoubtedly related with the current, still mainstream model of agricultural development char-
acterizing also the Veneto region, and helps to understand why a shift to a lesser-inputs, sustainable, 
short chain possibly organic agriculture has been invoked in many parts of this document: such fig-
ures demonstrate that the chemical and industry based agro(food) model is no longer sustainable 
and requires a dramatic rethinking, which is essential to establishing solid foundations for a strong, 
durable and sustainable bioeconomy. 

5.2.3 Example: impacts of measures for the transition to bio-economic supply 
chains 

According to the approach selected by the BioSTEP partners of analysing the socio-economic and 
environmental dimensions of the bioeconomy by coupling input-output tables and statistical informa-
tion on the pressures on the environment (mainly in the form of air emissions), the supply chain of 
bioplastics has been analysed in its articulation “from cradle to grave” starting from the structure of its 
purchases and sales, where the columns of the input-output table represents the chain of purchases 
required by the industrial process to arrive at the final product and the rows with their cells the se-
quence of buyers of the products itself. 

Concerning the measures that would be required at the political, institutional and market level for 
pushing the spread of biodegradable/compostable bioplastics and their substitution of the oil-based 
conventional alternatives, these have been reported above. 
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Here we will show – with the help of Life Cycle Analysis Techniques – how and to what extent the 
two supply chains differ in terms of environmental impacts. 

Table 20: Manufacture of conventional rubber and plastic products, life cycle assessment 

Substance Name 

[Air emissions] 

Nutrient 

Enrichment: [kg 

NO3-eq] 

Acidification: [kg 

SO2-eq] 

Global Warming 

100 Years: [kg 

CO2-eq] 

Photochemical 

Ozone Formation, 

Low NOx: [kg 

C2H4-eq] 

Nitrogen Oxides (NOx) 263‘007 136‘374 0 0 

Ammonia (NH3) 80‘225.6 41‘435.2 0 0 

Sulphur Dioxide (SO2) 0 98‘010 0 0 

Carbon Monoxide (CO) 0 0 295‘000 5‘900 

Carbon Dioxide (CO2 - 
Fossil) 0 0 99‘635‘340 0 

Methane (CH4) 0 0 24‘398‘860 7‘425.74 

Nitrous Oxide (Laughing 
Gas) (N2O) 0 0 3‘904‘240 0 

NMVOC  0 0 0 169‘528 

 343‘232.6 275‘819.2 128‘233‘440 182‘853.74 

Source: own 

Table 21: Manufacture of bio rubber and plastic products, life cycle assessment 

Substance Name 

[Air emissions] 

Nutrient Enrich-

ment: [kg NO3-eq] 

Acidification: [kg 

SO2-eq] 

Global Warming 

100 Years: [kg 

CO2-eq] 

Photochemical 

Ozone Formation, 

Low NOx: [kg 

C2H4-eq] 

Nitrogen Oxides (NOx) 
167‘721.5565 86‘966.733 0 0 

Ammonia (NH3) 
11‘257.246 5‘814.182 0 0 

Sulphur Dioxide (SO2) 
0 52‘833.9 0 0 

Carbon Monoxide (CO) 
0 0 295‘000 5‘900 

Carbon Dioxide (CO2 - 
Fossil) 

0 0 36‘949.33 0 

Methane (CH4)  
0 0 3‘670‘648.89 1‘117.15401 

Nitrous Oxide (Laughing 
Gas) (N2O) 

0 0 688‘179.28 0 

NMVOC  
0 0 0 144‘255.6 

 
178‘978.8025 145‘614.815 4‘690‘777.5 151‘272.754 

Source: own 
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Figure 20: Comparison of the environmental performances of conventional and bio-based 
plastic products (CO2 expressed as tonnes instead of kg). 

 

Source: own 

Another example of the effects of possible measures for the transition to sustainable bioeconomy is 
the supply chain of durum wheat organically grown and locally sourced (range of 150 km for raw ma-
terials). The savings in terms of impacts and costs are given by reduced inputs during the farming 
phases and dramatically reduced logistics costs and impacts. 

Figure 21: Comparison of the environmental performances of conventional and bio-based 
durum wheat products (CO2 expressed as tonnes instead of kg). Impacts per kg of product. 

 

Source: own 
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6 Conclusions 

The previous chapters defined the bioeconomies in Italy’s Veneto region and Bulgaria’s Stara Zagora 
region, described their future potentials, and assessed related socio-economic and environmental 
effects. The following sections reflect on the findings and tie into future research in this area. 

6.1 Development of EIO-LCA models as decision support systems 

The underlying objective of this report was the construction of a hybrid Economic Input Output (EIO) 
Table of the (regional) bioeconomy in a life cycle perspective (LCA) that also takes into account envi-
ronmental impacts. The work and results of this study are sequential steps towards the derivation of 
regional databases that integrate economic and ecological data in order to get a clear profile of the 
regional bioeconomy, as well as more general relationships and feedbacks among economic, envi-
ronmental and social dimensions. 

A robust and valid description of the Venetian bioeconomy sector would require a thorough analysis 
of the data obtained from the FADN/RICA database

56
 (Farm Accountancy Data Network). These data 

concern the economic results of a sample of farms registered in the RICA system: companies in this 
database are identified with special codes not immediately related and / or comparable with those 
(VAT numbers) of the companies identified in the current version of the Venetian bioeconomy data-
base. 

6.2 Enhancement of networks 

An important side effect of data collection was the networking among a wide and diverse array of 
actors impacting different parts of supply chains, ranging from the primary (farming, aquatic re-
sources, forest sector) to manufacturing and services related companies. These contacts enabled 
information exchange on aspects crucial to further development of the bioeconomy. The interest of 
actors in this field in better data and collaboration also served as a vehicle for networking activities. 
This is in turn coherent with – and complementary to – the planned BioSTEP programme of living 
labs implementation in Italy and Bulgaria, as that initiative targets participative design and co-creation 
of sustainable business models as well as bottom-up, participative programmes of measures for the 
further development of bioeconomy. 

On the long term we see possibilities to integrate the regional NAMEA matrix with environmental 
impacts beyond atmospheric emissions, such as energy consumption, industrial waste, and environ-
mental taxation. Data provided by Eurostat and ISTAT, in line with the NAMEA scheme, are valuable 
starting points for such further integration.

57
 The autonomous Italian provinces of Bolzano and Trento 

have performed such integration previously.
58

 Such integrated knowledge bases on a regional level 
are in our view (and in the view of Eurostat

59
) vital for shaping a more sustainable economy and sup-

porting policy makers in doing so. 

6.3 Tools for reasoned and participated programmes of measures 

Besides its utility as a strategic tool informing future policies, the pilot IO table prepared for the Ve-
neto region and Bulgaria is part of the more general process brought forth also by other projects and 
programs funded by the EU in recent years (e.g. RAMEA project

60
) with the aim of making policy and 
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 http://www.rica.inea.it/public/it/accesso_dati.php 
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 The NAMEA consists of the framework of National Accounts with the supply and use of goods and services expressed in monetary 
units linked with integrated environmental accounts where the input of resources and output of emissions and pollutants are ex-
pressed in physical units. 
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http://re3.feem.it/getpage.aspx?id=5387 
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 http://siqual.istat.it/SIQual/dationline.do?id=8888978; http://ec.europa.eu/eurostat/data/database; 
 http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do 
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 https://www.arpae.it/pubblicazioni/ramea/generale_856.asp 

https://re3.feem.it/getpage.aspx?id=5387
https://siqual.istat.it/SIQual/dationline.do?id=8888978
https://ec.europa.eu/eurostat/data/database
https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
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decision-makers better informed and able of seeing the implications of their decisions on both the 
economy and the environment. 

In preparation of the second round of living labs to be organised in Bulgaria during the second half of 
2017 in the Stara Zagora region, a second IO table extended to environmental accounts has been 
prepared for Bulgaria as a tool informing the policy building and decision making processes and con-
tributing to prepare the necessary knowledge base to guide public and private investments and defi-
nition of measures for the further development and strengthening of bioeconomy. 

6.4 Scenario analyses at the meso-micro scale to evaluate perspec-
tives of bioeconomy development 

The EIO-LCA tool has been used in a draft version – among other things – as a decision support 
system (DSS) within the BioSTEP living labs focused on policy development. The tool will be more 
and more useful at this stage when the transfer of information with interlocutors of the regional gov-
ernment has begun and attempts will be made to influence the institutional and legislative activity of 
the Regional Council and other political bodies (e.g. the Ministry of the Environment and the Ministry 
for Territorial Cohesion) involved in the implementation of strategies for the bioeconomy. 

Scenarios have been and will be created comparing e.g. supply chains as they are today, in their 
current “conventional” setup, and the way they have changed and are changing thanks to bio-
economic insertions, meaning “on average” the substitution of fossil with renewable materials. 

Impact analyses will be performed to understand how and how much the structure of existing supply 
chains could and actually will change according to the physiological dynamics of the socio-economic 
system as well as the planned measures that diverse bodies could decide to assume such as legisla-
tive initiatives, incentives, taxation/detaxation etc. 

This exercise will be instrumental to a sound policy creation adding to the participative aspect the 
opportunity of handling a reliable model of the socio-economic system on which policies are sup-
posed to exert their influence. 
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Annexes 

 

Table 1: List of companies and farmers who have certificates for the production of at least one organic product in the re-
gion of Stara Zagora, Bulgaria 

Number Company Name Bio product 

1.  
Avrora K Jsc. Lavender, oil-bearing roses, lavender oil, Rose oil 

2.  
Agro Artemis Ltd. Walnuts  

3.  
Agrigeri Ltd. Cherries 

4.  
Agro MNM Ltd Chokeberry, Cherries 

5.  
„Agro Product“ Ltd. Essential oils 

6.  
Agro Proekt Kontrol Ltd. Alfalfa 

7.  
" Agrostar- Bio" Ltd. Walnuts 

8.  
„ALBA GRUPS“ Ltd. Essential oils, Dry buds 

9.  
Alteya Organics Ltd. Oil-bearing roses, Lavender 

10.  
Andon Kostov Nikolov Vineyard 

11.  
Anelia Vasileva Chervenakova  Walnuts 

12.  
Anelia Tosheva Taneva Walnuts 

13.  
Antonia Dimova Arabadzhieva  Walnuts 

14.  
Apostol Atanasov Kukov Walnuts 

15.  
"Astrum BG" Ltd. Walnuts, Plums 

16.  
Atanas Dzhenev Milanov  Oil-bearing rose, vineyards  

17.  
Atanas Dimitrov Kaltsov Honey 

18.  
Atanas Lambov Atanasov Lavender, Walnuts 

19.  
„Balkanplod“ Ltd. Lavender, Oil-bearing rose 

20.  
"Bioplants" Ltd. Walnuts 

21.  
"Bioter" Ltd. Walnuts 

22.  
Bioform Ltd. Lavender, Oil-bearing rose 

23.  
Birdzhan Orhan Mehmed Walnuts, milk thistle 

24.  
Bozhil dimitrov Bozhilov Walnuts 

25.  
Borislav Stefanov Karagyozov Lavender 
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Number Company Name Bio product 

26.  
Bul-Garden Ltd. Walnuts 

27.  
Bulfed Ltd. Honey 

28.  
Vasil Angelov Chervenakov Walnuts 

29.  
Velcho Venelinov Mironov Hazelnuts 

30.  
"Vetrex-Agro " Ltd. Cherries 

31.  
Galina Gospodinova Genova Lavender 

32.  
Galina Naskova Naneva Raspberries 

33.  
Galya Vicheva Kireva Alfalfa 

34.  
Galya Dimova Semkova Chokeberry, Almonds 

35.  
Gancho Veselinov Katrandzhiev Walnuts 

36.  
Geno Stanev Genov Walnuts 

37.  
Georgi Atanasov Danev Rye 

38.  
Georgi Ivanov Todorov Walnuts, Alfalfa 

39.  
Georgi Kolev Vasilev Walnuts 

40.  
Georgi Kostadinov Georgiev Walnuts 

41.  
Georgi Nedelchev Kolev Oil-bearing rose 

42.  
Georgi Petrov Ivanov Walnuts 

43.  
Georgi Plamenov Pantaleev Lavender, Oil-bearing rose, Coriander, Hazelnuts 

44.  
Georgi Stoimenov Petkov Oil-bearing rose, Rose hip, Plums 

45.  
Gergana Pavleva Slavova Oil-bearing rose, Walnuts, Pumpkins 

46.  
Gergana Yancheva Aleksieva Lavender 

47.  
"GT" Ltd. Oil-bearing rose, Coriander 

48.  
Delcho Manev Petkov Raspberries 

49.  
Desislava Zlatkova Taneva Walnuts, Almonds 

50.  
Desislava Ivanova Todorova Walnuts 

51.  
Desislav Veselinov Gernilov Walnuts, Almonds 

52.  
Diman Ilkov Rohlev Walnuts 

53.  
Dobrin Todorov Dobrev Lavender, Alfalfa, Hazelnuts 

54.  
"Evro Bioland" ltd. Walnuts 
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Number Company Name Bio product 

55.  
"Eco-Agroprodukt" Ltd. Walnuts 

56.  
„Ecobulferma“ Ltd. Oil-bearing rose, Lavender 

57.  
"Eco Industry" Ltd. Dog rose  

58.  
"Еkоferm" Ltd. Walnuts 

59.  
Eldaoil Ltd. Lavender flowers 

60.  
Elena Nikolova Shutova Oil-bearing rose, Lavender, Alfalfa 

61.  
Elena Stoycheva Stoycheva  Lavender 

62.  
”Elit Komers 95” Ltd. Hazelnuts 

63.  
"Em-74" Ltd. Hazelnuts 

64.  
Enjo Bonchev Ltd. Oil-bearing rose, Lavender 

65.  
ЕТ"ARI 2009 -Dimitar Dimitrov" Walnuts 

66.  
ЕТ„ Insait – Kamelia Hristova- Ilia Hristov” Lavender flowers 

67.  
ЕТ "KMS 67-Krasimir Stoyanov" Einkorn 

68.  
ЕТ "Miuzhi-Shen"-Niulgiun Zeynel Walnuts 

69.  
ЕТ Plamena Georgieva 86 Walnuts, Hazelnuts 

70.  
ЕТ Radostina Pencheva 95 Hazelnuts 

71.  
ЕТ Simeon Georgiev 84 Hazelnuts 

72.  
ЕТ "Yani Babov" Walnuts 

73.  
"Jeniko" Ltd. Teff 

74.  
Zhivko Stoyanov Nedev Chokeberry 

75.  
Zaharina Yasenova Hristeva Walnuts, Lavender 

76.  
Zdravka Ivanova Bazleva Oil-bearing rose 

77.  
"ZENIT-AP" Ltd. Barley, Oil-bearing rose, Lavender 

78.  
Zlati Petkov Stoynov Walnuts, Tomatoes 

79.  
APC "Zornitsa" Teff, Tritikale, Oil-bearing rose, Spelt, Rye, Laven-

der, Einkorn, Vineyards 

80.  
Ivayla Valentinova Genova Walnuts 

81.  
Ivaylo Penchev Nyagalov Walnuts, Lavender 

82.  
Ivan Borisov Borisov Apricots, Plums, Walnuts 

83.  
Ivan Dimitrov Ivanov Raspberries 
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Number Company Name Bio product 

84.  
Ivan Dimitrov Ivanov Raspberries 

85.  
Ivan Dimov Ivanov Walnuts 

86.  
Ivan Evgeniev Petrov Walnuts 

87.  
Ivanka Zheleva Lazarova Walnuts, Sour cherries, Almonds, Hazelnuts, Oil-

bearing rose 

88.  
"Ivan Kolev 56" Ltd. Lavender 

89.  
Ivan Nikolov Gurbalov Hazelnuts 

90.  
Ivelina Boycheva Zheleva Walnuts, Almonds 

91.  
Iliana Doroteeva Peneva Vineyards 

92.  
Iliyan Aleksiev Dyankov Hazelnuts 

93.  
Iliya Yankov Davchev Chokeberry 

94.  
Emilia kirilova Mitreva Honey 

95.  
"Intermediaconsult" Ltd. Walnuts 

96.  
Yordan Lalev Georgiev Walnuts 

97.  
Kalina Ruseva Parasheva Lavender, Potatoes 

98.  
Kamen Veselinov Filipov Cherries, Plums, Walnuts 

99.  
Konstantin veselinov Dragov Walnuts 

100.  
Cooperative "Zemedelska Kooperacia za Proizvodstvo i 
Targovia" "Izgrev" 

Rose hip 

101.  
Cooperative "Tundzha-94" Lavender 

102.  
Krasimira Ivanova Ortakchieva Alfalfa 

103.  
Kristina Zaharieva Georgieva Wheat 

104.  
Lyuben Barzev Lachev Lavender 

105.  
Maria Antonova Nikolova Walnuts 

106.  
Maria Koleva Daneva Walnuts 

107.  
Maria Petrova Momova Walnuts 

108.  
Maria Todorova Slavova Lavender, Hazelnuts 

109.  
Maya Stoyanova Kirancheva Walnuts 

110.  
Milena Valentinova Demirova Chokeberry 

111.  
Milen Assenov Bramchev Walnuts 

112.  
Milena Slavova Doycheva Lavender, Wheat, Oil-bearing rose 
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Number Company Name Bio product 

113.  
Milena Spasova Dineva Walnuts 

114.  
Momchil Totev Kolev Walnuts, Almonds 

115.  
Natalia Perova Lazarova Walnuts 

116.  
NATUR BG LTD Teff , Teff flour, Chick peas 

117.  
NATUR BASE AD Rose oil 

118.  
Neazi Ibrahim Sinap Chokeberry 

119.  
Neyko Milchev Neykov Tomatoes, Potatoes, Walnuts 

120.  
"Neichar Energy" Ltd. 

Helianthus tuberosus 

121.  
Neli Ivanova Krusheva Oil-bearing rose 

122.  
"Organika Hekimov" Ltd. Processing and trade with organic product  

123.  
Orhan Mehmed Mehmed Walnuts 

124.  
Pavlina Gancheva Geneva Tomatoes, Alfalfa 

125.  
Plamen Veskov Vulev Hazelnuts, Almonds, Lavender 

126.  
Prestige Ltd. Alfalfa, Hazelnuts 

127.  
Pro Nature AD Oil-bearing rose 

128.  
Radar Trade Ltd.  Cherries, Walnuts 

129.  
Radi Donchev Donchev Walnuts 

130.  
Radoslav Dinev Dinchev Walnuts 

131.  
Robertet Bulgaria Ltd.  Rose oil 

132.  
Rose Trading Ltd.  Rose blossom, Lavender flowers, Melissa off. Herb, 

Matricaria herb, Pisum sativum, Valeriana off. roots 

133.  
Rusen Donev Hekimov Raspberries 

134.  
Sabin Yassenov Iglev Walnuts 

135.  
Salvina Ltd. Lavender, Lavender oil 

136.  
SEBAT Ltd. Essential oil from lavender and rose 

137.  
Silmic Ltd. Wheat, Sunflower, Spelt, limec, Barley, Alfalfa 

138.  
Simeona Rumenova Vassileva Fallow land 

139.  
Simeon Evstatiev Venkov Strawberries, Cucumbers  

140.  
Slavcho Rusev Tanev Walnuts 

141.  
SMM Ltd. Cherries, Plums, Vineyards 
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Number Company Name Bio product 

142.  
Spas Angelov Momov Walnuts 

143.  
Stela Atanasova Ivanova Einkorn, Bean 

144.  
Stela Milkova Boshnakova Walnuts 

145.  
Steliana Hristova Neykova Hazelnuts, Oil-bearing roses 

146.  
Stefan Petkov Gaidarov Apples, Plums, Chokeberry, Walnuts 

147.  
Stefan Tenev Donchev Raspberries 

148.  
Stoycho Gеorgiеv Dimitrov Chokeberry, Almonds 

149.  
Stoyan Penev Cherkezov Walnuts 

150.  
Studio-S Ltd.  Millet, Einkorn  

151.  
Tanev Komers Ltd.  Spelt – grain, Coriander 

152.  
Tata 11 Ltd. Walnuts, Oil-bearing roses, Plums 

153.  
Teodora Mitkova Laleva Walnuts, Almonds 

154.  
Teodor Zlatkov Ameshev Hazelnuts 

155.  
Tihomit Krastev Dinev Alfalfa, Wheat 

156.  
Toniya Taneva Klisurova-Ivanova Chokeberry, Hazelnuts, Morello, Plums 

157.  
Totka Georgieva Doncheva Oil-bearing roses 

158.  
Turina Ltd.  Hazelnuts 

159.  
Pharmaplant JSC Golden chain, Milk thistle, Wheat 

160.  
Fermer BG Ltd.  Walnuts 

161.  
Hristina Naneva Cholpanova Rye 

162.  
Hristo Stanimirov Radevski Walnuts 

163.  
ChPK Progres Lavender 

164.  
Yaldaz Fazlieva Dermendzhi Lavender 

165.  
Yani Dimov Dichev Chokeberry 

166.  
Yanko Vangelov Nikolov Walnuts, sour cherries 

 

Table 2: Entries of the I/O matrix of the Veneto region, year 2013 

I/O Entries ISIC Rev. 4/NACE Rev. 2 Divisions 

1 Agriculture, hunting, forestry 01,02 
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I/O Entries ISIC Rev. 4/NACE Rev. 2 Divisions 

2 Fishing 03 

3 Mining and quarrying 05, 06, 07, 08, 09 

4 Food products, beverages and tobacco 10, 11, 12 

5 Textiles, textile products, leather and footwear 13, 14, 15 

6 Wood and products of wood and cork 16 

7 Pulp, paper, paper products, printing and publishing 17, 18 

8 Coke, refined petroleum products and nuclear fuel 19 

9 Chemicals and chemical products 20 

10 Pharmaceuticals, medicinal chemicals and botanical products 21 

11 Rubber and plastics products 22 

12 Other non-metallic mineral products 23 

13 Fabricated metal products 24, 25 

14 Computer, electronic and optical equipment 26 

15 Electrical machinery and apparatus 27 

16 Manufacture of machinery and equipment n.e.c. 28 

17 Manufacture of transport equipment 29,30 

18 Other manufacturing, and repair and installation of machinery 
and equipment 

31 to ,33 

19 Electricity, gas, steam and air-conditioning supply 35 

20 Water supply, sewerage, waste management and remediation 36 to 39 

21 Construction 41 to 43 

22 Wholesale and retail trade; repair of motor … 45, 46, 47 

23 Transportation and storage 49 to 53 

24 Accommodation and food service activities 55, 56 

25 Publishing, audiovisual and broadcasting act, 58, 59, 60 

26 Telecommunications 61 

27 IT and other information services 62, 63 

28 Financial and insurance activities 64, 65, 66 

29 Real estate activities 68 

30 Legal, accounting, management, architecture, engineering, tech-
nical testing and analysis activities 

69, 70, 71 
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I/O Entries ISIC Rev. 4/NACE Rev. 2 Divisions 

31 Scientific research and development 72 

32 Other professional, scientific and technical act. 73 to 75 

33 Administrative and support service activities 77 to 82 

34 Education 85 

35 Human health, residential care and social work 86, 87, 88 

36 Arts entertainment  and recreation 90, 91, 92, 93 

37 Other services 94, 95, 96 

Source: http://ec.europa.eu/eurostat/documents/3859598/5902521/KS-RA-07-015-EN.PDF 

 

Table 3: Number of employees and value added of the universe and the sample by industry 

Workers UNIVERSE SAMPLE 

NACE rev.2 Economic activities Added value 
(Euro) 

Workers Added value 
(Euro) 

Workers 

Agriculture, forestry and fishing 

2’940’981’570 57’400 56’820’204 860 

Crop and animal production, hunting and related services, 
forestry 

2’846’524’260 54’000 54’771’982 813 

Fishing and aquaculture 

94’457’310 3’400 2’045222 47 

Mining activities, manufacturing, electricity supply, 
gas, steam and air conditioning, water supply, sewer-
age waste management and remediation activities, 
construction 

39’224116’577 697’100 1’480’364’10 20934 

Mining activities, manufacturing, electricity supply, gas, 
steam and air conditioning, water supply, sewerage, waste 
management and remediation activities 

32’304342’981 549’700 1’480’265’080 20927 

Mining industry 

92’752’123 1’200     

Manufacturing 

29’780’341’700 527’600 1’450’265’080 2092737 

Food, beverage and tobacco 

2’633’229’421 44’200 1’146’357’276 17283 

Textile industries, manufacture of clothing and leather 
goods, etc. 

3’794’758’574 15’600 48’443’811 1170 

Wood industry, the paper, publishing 

2’022’315’118 75’300 6’310’868 74 

Manufacture of coke and products derived from oil refining, 
manufacture of chemicals and pharmaceuticals 

1’248’167’344 41’300 108’478’574 899 

Manufacture of rubber and plastics and other products of 
non-metallic minerals 

2’909’720’896 51’100 165’382’836 1433 

Basic metals, fabricated metal products, except machinery 
and equipment 

4’854’359’292 116’900     

Manufacture of computer, electronic and optical products, 
manufacture of electrical equipment, manufacture of ma-
chinery and equipment n.e.c. 

7’755’008’105 88’200 5’291’715 69 

Manufacture of vehicles 860’527’842 14’800     

Manufacture of furniture, other manufacturing, repair and 
installation of machinery and equipment 

3’702’255’108 80’200     
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Workers UNIVERSE SAMPLE 

NACE rev.2 Economic activities Added value 
(Euro) 

Workers Added value 
(Euro) 

Workers 

Supply of electricity, gas, steam and air conditioning 1’287’845’256 5’000     

Water supply, sewerage, waste management and remedia-
tion activities 

1’141’403’902 15’900     

Constructions 6’919’773’596 147’400 99’024 7 

Services 88’873’913’245 1’399’200 1’200’017’887 22991 

Wholesale and retail trade, repair of motor vehicles 
and motorcycles, transportation and storage, accom-
modation and food services, information and commu-
nication services 

31’085’578’867 595’500 1’195’236’310 22711 

Wholesale and retail trade, repair of motor vehicles and 
motorcycles, transportation and storage, accommodation 
and food service activities 

2’775’359’229 293’900 1’195’236310 22711 

Wholesale and retail trade, repair of motor vehicles and 
motorcycles 

15’630’617’806 509’800 1_000’596’107 16127 

Transport and storage 6’926’504’671 555’900 9’765’370 178 

Accommodation and food service activities 5’198’236’752 323’200 184’571’833 6406 

Information and communication services 3’330219’638 100’700     

Financial and insurance activities, real estate activities, 
professional activities. scientific and technical activi-
ties, administrative and support services 

35’621’629’549 132’000 1’179’932 34 

Financial and insurance activities 6’802854’158 39’600     

Real estate activities 18’361’320’705 53’800     

Professional, scientific and technical activities, administra-
tive and support services 

10’457454’686 21’200 1’179’932 34 

Professional, scientific and technical activities 7’450158’588 218’900     

Administrative and support services 3’007’296’098 132’900     

Public administration and defence, compulsory social 
security, education, health and social care activities, 
arts, entertainment and recreation, repair of household 
goods and other services 

22’166’701’829 86’000 3601645 246 

Public administration and defence, compulsory social 
security, education, health and social care 

17’798’620’881 325’700   144 

Public administration and defence, compulsory social care 6’828’600’000 73’700     

Instruction 4’352’017’722 110’500     

Health and social care 6’618’003’159 141’500 3’657’692 144 

Artistic activities, entertainment and fun, repair of house-
hold goods and other services 

4’368’083’948 184’100 2’421’713 101 

Arts, entertainment and recreation 887„291’137 19’900     

Other service activities 2’036’611’885 61’000 2’421’713 101 

Activities of households and cohabitation as employers of 
domestic personnel: production of undifferentiated goods 
and services for own use by households 

1’444’180’926 103’200     

Total economic activities 
131’037’011’394.0
0 

2’153’700 2’737’202’195 44785 

% Compared to the universe     2.09% 2.08.% 

Source: own 
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Table 4: Representation (in percent) of the sample with respect to the universe by industry in terms of added value and 
occupied workers 

 Sample/Universe 

NACE rev.2 Economic activities Added value Workers 

Agriculture, forestry and fishing 

1.93% 1,50% 

Crop and animal production, hunting and related services, forestry 

1.92% 1.51% 

Fishing and aquaculture 

2.17% 1.38% 

Mining activities, manufacturing, electricity supply, gas, steam and air conditioning, 
water supply, sewerage waste management and remediation activities, construction 

3.77% 3.00% 

Mining activities, manufacturing, electricity supply, gas, steam and air conditioning, water 
supply, sewerage, waste management and remediation activities 

4.58% 3.81% 

Mining industry 

0.00% 0.00% 

Manufacturing 

4.97% 3.97% 

Food, beverage and tobacco 

43.53% 39.10% 

Textile industries, manufacture of clothing and leather goods, etc. 

1.28% 7.50% 

Wood industry, the paper, publishing 

0.31% 0.10% 

Manufacture of coke and products derived from oil refining, manufacture of chemicals and 
pharmaceuticals 

8.69% 2.18% 

Manufacture of rubber and plastics and other products of non-metallic minerals 

5.68% 2.80% 

Basic metals, fabricated metal products, except machinery and equipment 

0.00% 0.00% 

Manufacture of computer, electronic and optical products, manufacture of electrical equipment, 
manufacture of machinery and equipment n.e.c. 

0.08% 0.07% 

Manufacture of vehicles 0.00% 0.00% 

Manufacture of furniture, other manufacturing, repair and installation of machinery and equip-
ment 

0.00% 0.00% 

Supply of electricity, gas, steam and air conditioning 0.00% 0.00% 

Water supply, sewerage, waste management and remediation activities 0.00% 0.00% 

Constructions 0.00% 0.00% 

Services 1.35% 1.64% 

Wholesale and retail trade, repair of motor vehicles and motorcycles, transportation and 
storage, accommodation and food services, information and communication services 

 

3.84% 

 

3.81% 

Wholesale and retail trade, repair of motor vehicles and motorcycles, transportation and stor-
age, accommodation and food service activities 

4.31% 7.73% 

Wholesale and retail trade, repair of motor vehicles and motorcycles 6.40% 3.16% 

Transport and storage 0.14% 0.03% 

Accommodation and food service activities 3.56% 1.98% 

Information and communication services 0.00% 0.00% 

Financial and insurance activities, real estate activities, professional activities. scientific 
and technical activities, administrative and support services 

0.00% 0.03% 

Financial and insurance activities 0.00% 0.00% 

Real estate activities 0.00% 0.00% 
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 Sample/Universe 

NACE rev.2 Economic activities Added value Workers 

Professional, scientific and technical activities, administrative and support services 0.01% 0.16% 

Professional, scientific and technical activities 0.00% 0.00% 

Administrative and support services 0.00% 0.00% 

Public administration and defense, compulsory social security, education, health and 
social care activities, arts, entertainment and recreation, repair of household goods and 
other services 

0.02% 29.00% 

Public administration and defense, compulsory social security, education, health and social 
care 

0.00% 0.04% 

Public administration and defense, compulsory social care 0.00% 0.00% 

Instruction 0.00% 0.00% 

Health and social care 0.06% 0.10% 

Artistic activities, entertainment and fun, repair of household goods and other services 0.06% 0.05% 

Arts, entertainment and recreation 0.00% 0.00% 

Other service activities 0.12% 0.17% 

Activities of households and cohabitation as employers of domestic personnel: production of 
undifferentiated goods and services for own use by households 

0.00% 0.00% 

Total % compared to the Universe 2.09% 2.08% 

Source: own 

 

Table 5: Representation (in percent) of the sample with respect to the universe by industry in terms of added value and 
occupied workers 

 Sample/Universe 

NACE rev.2 Economic activities Universe Added value Workers 

Agriculture, forestry and fishing 

4’416 1101 24.91% 

Crop and animal production, hunting and related services, forestry 

1’676 1092 65.16% 

Fishing and aquaculture 

2’740 8 0.20% 

Mining activities, manufacturing, electricity supply, gas, steam and air 
conditioning, water supply, sewerage waste management and remediation 
activities, construction 

114’988 399 0.35% 

Mining activities, manufacturing, electricity supply, gas, steam and air condition-
ing, water supply, sewerage, waste management and remediation activities 

55’630 397 0.71% 

Mining industry 

253 - 0.00% 

Manufacturing 

53’658 397 0.74% 

Food, beverage and tobacco 

4’320 330 7.64% 

Textile industries, manufacture of clothing and leather goods, etc. 

1’513 11 0.73% 

Wood industry, the paper, publishing 

556 2 0.36% 

Manufacture of coke and products derived from oil refining, manufacture of 
chemicals and pharmaceuticals 

689 31 4.50% 

Manufacture of rubber and plastics and other products of non-metallic minerals 

4’501 22 0.49% 
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 Sample/Universe 

NACE rev.2 Economic activities Universe Added value Workers 

Basic metals, fabricated metal products, except machinery and equipment 

9’330 - 0.00% 

Manufacture of computer, electronic and optical products, manufacture of elec-
trical equipment, manufacture of machinery and equipment n.e.c. 

2’554 1 0.04% 

Manufacture of vehicles 322 - 0.00% 

Manufacture of furniture, other manufacturing, repair and installation of machin-
ery and equipment 

8’015 - 0.00% 

Supply of electricity, gas, steam and air conditioning 728 - 0.00% 

Water supply, sewerage, waste management and remediation activities 991 - 0.00% 

Constructions 59’358 2 0.00% 

Services 321’219 374 0.12% 

Wholesale and retail trade, repair of motor vehicles and motorcycles, 
transportation and storage, accommodation and food services, information 
and communication services 

162’289 351 0.22% 

Wholesale and retail trade, repair of motor vehicles and motorcycles, 
transportation and storage, accommodation and food service activities 

153’306 351 0.23% 

Wholesale and retail trade, repair of motor vehicles and motorcycles 107’749 303 0.28% 

Transport and storage 15’568 16 0.10% 

Accommodation and food service activities 29’989 32 0.11% 

Information and communication services 8’983   0.00% 

Financial and insurance activities, real estate activities, professional activi-
ties. scientific and technical activities, administrative and support services 

100’624 15 0.01% 

Financial and insurance activities 11’682 1 0.01% 

Real estate activities 29’539   0.00% 

Professional, scientific and technical activities, administrative and support ser-
vices 

59’403 14 0.02% 

Public administration and defence, compulsory social security, education, 
health and social care activities, arts, entertainment and recreation, repair 
of household goods and other services 

58’306 1 D.01% 

Public administration and defence, compulsory social security, education, health 
and social care 

35’455 4 0.01% 

Public administration and defence, compulsory social care 13’574   0.00% 

Instruction 2’185   0.00% 

Health and social care 19’696 4 0.02% 

Artistic activities, entertainment and fun, repair of household goods and other 
services 

22’851 4 0_02% 

Arts, entertainment and recreation activities 4’446 1 0.02% 

Other service activities 18’405 3 0.02% 

Total 440’623 1873 0.43% 

Source: own 

 

Table 6: Data on added value and number of employees from sample. 

NACE rev.2 Economic activities Universe Added value 

Other service activities 100% 100% 
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NACE rev.2 Economic activities Universe Added value 

Arts, entertainment and recreation 

0% 0% 

Financial and insurance activities 

0% 0% 

Professional, scientific and technical activities, administration and support ser-
vices 57% 50% 

Wholesale and retail trade, repair of motor vehicles and motorcycles 

68% 65% 

Constructions 

100% 100% 

Manufacture of rubber and plastics and other products of non-metallic minerals 

100% 77% 

Manufacture of coke and products derived from petroleum refining, manufacture 
of chemicals and pharmaceuticals 71% 61% 

Manufacture of computer, electronic and optical products, electrical equipment, 
machinery and equipment n 100% 100% 

Manufacture of wood, paper, publishing 

100% 100% 

Food products, beverages and tobacco 

66% 63% 

textile industries, manufacture of clothing and leather goods, etc. 

100% 100% 

Fishing and aquaculture 

38% 25% 

Crop and animal production, forestry, hunting and related services 7% 5% 

Health and social work 100% 100% 

Accommodation and food service activities 44% 41% 

Transport and storage 44% 44% 
Source: own 
 

 

Table 7: Data on added value and number of employees from sample. 

Pollutants/ 
environmental 

issues 
Air emissions 

(ton) 

carbon 
dioxide 
(without 

bio-
mass 

used as 
fuel) 

 
Nitrous 
oxide 

 
Meth-
ane 

 
Nitro-
gen 

oxides 

 
Sul-
phur 

oxides 

 
Ammo-

nia 

 
Non-

methane 
volatile 
organic 

com-
pounds 

 
Car-
bon 

mon-
oxide 

 
Par-
ticu-
late 

matter 

 
Fine 
par-
ticu-
late 

_T: total eco-
nomic activities 

2.94E+0
8 

6.09E+
04 

1.76E+
06 

8.63E+
05 

3.88E+
05 

4.07E+0
5 4.63E+05 

6.20E
+05 

9.88E+
04 

7.65E
+04 

  A: agriculture, 
forestry and 
fishing 

7.84E+0
6 

4.42E+
04 

7.58E+
05 

8.85E+
04 

3.42E+
01 

3.98E+0
5 1.60E+04 

1.08E
+05 

2.68E+
04 

1.31E
+04 

B: mining and 
quarrying 

2.69E+0
6 

1.15E+
03 

2.51E+
04 

2.10E+
04 

1.88E+
01 

8.90E+0
0 5.99E+03 

1.38E
+04 

1.31E+
03 

1.30E
+03 

C: manufacturing 1.02E+0
8 

4.13E+
03 

7.30E+
04 

1.43E+
05 

1.04E+
05 

1.66E+0
3 2.50E+05 

3.44E
+05 

2.18E+
04 

1.65E
+04 

D: electricity, gas, 
steam and air 
conditioning 
supply 

1.09E+0
8 

1.25E+
03 

2.17E+
05 

5.98E+
04 

3.82E+
04 

2.20E+0
2 3.06E+04 

2.62E
+04 

1.86E+
03 

8.86E
+02 

E: water supply, 
sewerage, waste 
management  

7.00E+0
6 

6.49E+
03 

6.84E+
05 

2.19E+
04 

2.93E+
03 

7.00E+0
3 2.93E+04 

8.45E
+03 

1.31E+
03 

1.25E
+03 

F: construction 

5.66E+0 1.88E+ 2.41E+ 2.82E+ 3.14E+ 6.56E+0 6.22E+04 9.36E 3.17E+ 1.49E
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Pollutants/ 
environmental 

issues 
Air emissions 

(ton) 

carbon 
dioxide 
(without 

bio-
mass 

used as 
fuel) 

 
Nitrous 
oxide 

 
Meth-
ane 

 
Nitro-
gen 

oxides 

 
Sul-
phur 

oxides 

 
Ammo-

nia 

 
Non-

methane 
volatile 
organic 

com-
pounds 

 
Car-
bon 

mon-
oxide 

 
Par-
ticu-
late 

matter 

 
Fine 
par-
ticu-
late 

6 02 02 04 02 1 +03 03 +03 

G: wholesale and 
retail trade 

5.38E+0
6 

1.71E+
02 

1.63E+
03 

2.24E+
04 

3.07E+
01 

7.17E+0
1 3.13E+04 

1.28E
+04 

1.09E+
03 

1.01E
+03 

H: transportation 
and storage 

4.68E+0
7 

1.41E+
03 

2.54E+
03 

4.56E+
05 

2.43E+
05 

2.41E+0
2 2.10E+04 

7.84E
+04 

4.02E+
04 

3.98E
+04 

I: accommodation 
and food service 
act 

1.94E+0
6 

1.21E+
02 

1.62E+
02 

1.76E+
03 

7.00E-
01 

3.20E+0
0 2.61E+02 

1.30E
+03 

2.64E+
01 

2.45E
+01 

J: information 
and communica-
tion 

2.12E+0
5 

5.00E+
00 

1.35E+
01 

4.91E+
02 

5.00E-
01 

2.80E+0
0 9.23E+01 

3.57E
+02 

2.15E+
01 

1.93E
+01 

K: financial and 
insurance activi-
ties 

3.81E+0
5 

9.30E+
00 

3.05E+
01 

9.29E+
02 

1.10E+
00 

3.60E+0
0 1.34E+02 

5.90E
+02 

4.22E+
01 

3.89E
+01 

L: real estate 
activities 

2.68E+0
5 

4.50E+
00 

1.71E+
01 

2.03E+
02 

1.00E-
01 

1.00E+0
0 8.31E+03 

2.09E
+02 

3.80E+
00 

3.30E
+00 

M: professional, 
scientific and 
technical activi-
ties 

6.06E+0
5 

1.51E+
01 

9.14E+
01 

1.60E+
03 

2.75E+
01 

6.70E+0
0 2.43E+02 

1.05E
+03 

5.80E+
01 

5.28E
+01 

N: administrative 
and support 
services 

1.51E+0
6 

4.63E+
01 

8.54E+
01 

6.54E+
03 

8.30E+
00 

3.13E+0
1 1.07E+03 

3.90E
+03 

3.24E+
02 

2.93E
+02 

O: public admini-
stration 

1.57E+0
6 

1.20E+
02 

1.48E+
02 

6.25E+
03 

6.29E+
01 

1.14E+0
1 1.03E+03 

8.01E
+03 

5.74E+
02 

5.66E
+02 

P: education 3.22E+0
4 

6.50E+
00 

2.83E+
02 

1.80E+
03 

8.00E-
01 

1.20E+0
0 1.41E+02 

1.12E
+03 

3.69E+
01 

3.63E
+01 

Q: human health 
and social work 
activities 

1.13E+0
6 

1.57E+
03 

1.20E+
02 

1.54E+
03 

1.80E+
00 

1.21E+0
1 4.45E+02 

1.88E
+03 

7.11E+
01 

6.44E
+01 

R: arts, enter-
tainment and 
recreation 

3.41E+0
5 

7.20E+
00 

1.99E+
01 

5.52E+
02 

5.00E-
01 

7.00E-
01 4.81E+01 

2.45E
+02 

1.88E+
01 

1.74E
+01 

S: other service 
activities 

5.47E+0
5 

1.40E+
01 

3.77E+
01 

1.30E+
03 

7.29E+
01 

3.60E+0
0 5.50E+03 

6.35E
+02 

5.49E+
01 

5.04E
+01 

Source: own 

 

Table 8: Derivation of the regional NAMEA table for the Veneto 

Pollutants/ 
environmental issues 

Air emissions (ton) 

carbon 
dioxide 
(with-
out 
bio-

mass 
used 

as fuel) 

 
Ni-

trous 
oxide 

 
Meth
ane 

 
Nitro-
gen 

oxides 

 
Sulphur 
oxides 

 
Am-

monia 

 
Non-
meth-
ane 

volatile 
or-

ganic 
com-

pound
s 

 
Car-
bon 

mon-
oxide 

 
Par-
ticu-
late 

matter 

 
Fine 
par-
ticu-
late 

A01TA02: crop and 
animal production, 
hunting and related 
service activities, for-
estry and logging 

2.19E+
05 

1.33E
+03 

2.27
E+04 

2.41E+0
3 9.39E-01 

1.19E+
04 

4.45E+
02 

3.15E
+03 

7.80E+
02 

3.71E
+02 
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Pollutants/ 
environmental issues 

Air emissions (ton) 

carbon 
dioxide 
(with-
out 
bio-

mass 
used 

as fuel) 

 
Ni-

trous 
oxide 

 
Meth
ane 

 
Nitro-
gen 

oxides 

 
Sulphur 
oxides 

 
Am-

monia 

 
Non-
meth-
ane 

volatile 
or-

ganic 
com-

pound
s 

 
Car-
bon 

mon-
oxide 

 
Par-
ticu-
late 

matter 

 
Fine 
par-
ticu-
late 

A03: fishing and aqua-
culture 

3.78E+
04 

9.52E
-01 

1.19
E+01 

5.61E+0
2 1.96E-01 

9.80E-
02 

8.14E+
01 

2.17E
+02 

5.28E+
01 

5.28E
+01 

B: mining and quarrying 1.07E+
05 

4.59E
+01 

1.00
E+03 

8.38E+0
2 7.52E-01 

3.56E-
01 

2.40E+
02 

5.50E
+02 

5.22E+
01 

5.21E
+01 

C10T12: manufacture of 
food products, bever-
ages and tobacco prod-
ucts 

4.98E+
05 

1.95E
+01 

2.65
E+03 

7.18E+0
2 4.97E+01 

1.03E+
00 

2.84E+
03 

2.62E
+02 

2.01E+
01 

1.61E
+01 

C13T15: manufacture of 
textiles, wearing apparel 
and leather products 

3.63E+
05 

6.02E
+00 

6.81
E+02 

3.50E+0
2 2.71E+01 

8.64E-
01 

4.64E+
03 

1.82E
+02 

1.32E+
01 

1.07E
+01 

C16: manufacture of 
wood and of products of 
wood and cork, except 
furniture, manufacture 
of articles of straw and 
plaiting materials 

7.65E+
04 

3.23E
+00 

3.09
E+01 

3.61E+0
2 5.89E+00 

7.56E-
01 

2.53E+
03 

3.31E
+02 

2.82E+
01 

2.71E
+01 

C17TC18: manufacture 
of paper and paper 
products, printing and 
reproduction of re-
corded media 

7.55E+
05 

1.34E
+01 

1.14
E+02 

7.14E+0
2 3.52E+01 

2.52E-
01 

2.45E+
03 

8.60E
+01 

6.33E+
01 

4.82E
+01 

C19: manufacture of 
coke and refined petro-
leum products 

8.53E+
05 

2.13E
+01 

2.79
E+02 

8.36E+0
2 1.95E+03 

2.00E-
02 

6.68E+
02 

2.36E
+02 

4.75E+
01 

3.23E
+01 

C20: manufacture of 
chemicals and chemical 
products 

9.69E+
05 

9.56E
+01 

2.45
E+03 

9.58E+0
2 1.06E+03 

5.65E+
01 

2.04E+
03 

3.07E
+03 

9.85E+
01 

6.26E
+01 

C21: manufacture of 
basic pharmaceutical 
products and pharma-
ceutical preparations 

2.54E+
04 

4.30E
-01 

8.55
E-01 

1.94E+0
1 1.42E+00 

5.00E-
03 

3.07E+
02 

8.43E
+00 

5.10E-
01 

4.90E-
01 

C22: manufacture of 
rubber and plastic 
products 

1.43E+
05 

1.79E
+00 

4.59
E+00 

1.40E+0
2 5.10E+00 

2.24E-
01 

2.66E+
03 

6.50E
+01 

5.68E+
00 

5.36E
+00 

C23: manufacture of 
other non-metallic min-
eral products 

4.33E+
06 

2.53E
+02 

1.63
E+02 

9.39E+0
3 3.81E+03 

1.44E+
02 

2.96E+
02 

4.25E
+03 

1.41E+
03 

1.06E
+03 

C24_25: manufacture of 
basic metals and fabri-
cated metal products, 
except machinery and 
equipment 

2.92E+
06 

5.43E
+01 

1.16
E+03 

2.58E+0
3 2.20E+03 

2.66E+
00 

6.18E+
03 

3.71E
+04 

1.15E+
03 

8.81E
+02 

C26: manufacture of 
computer, electronic 
and optical products 

2.40E+
04 

4.32E
-01 

7.47
E-01 

5.62E+0
1 3.69E-01 

1.35E-
01 

1.70E+
02 

2.15E
+01 

2.41E+
00 

2.21E
+00 

C27: manufacture of 
electrical equipment 

1.16E+
05 

1.40E
+00 

3.15
E+00 

9.88E+0
1 3.64E-01 

8.82E-
01 

4.66E+
02 

9.69E
+01 

3.98E+
00 

3.46E
+00 

C28: manufacture of 
machinery and equip-
ment n.e.c. 

2.02E+
05 

2.90E
+00 

6.67
E+00 

3.05E+0
2 6.34E+00 

9.92E-
01 

1.31E+
03 

1.56E
+02 

1.23E+
01 

1.09E
+01 

C29_30: manufacture of 
transport equipment 

5.13E+
04 

7.70E
-01 

1.51
E+00 

5.56E+0
1 2.23E+00 

7.00E-
02 

5.30E+
02 

2.58E
+01 

1.85E+
00 

1.60E
+00 
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Pollutants/ 
environmental issues 

Air emissions (ton) 

carbon 
dioxide 
(with-
out 
bio-

mass 
used 

as fuel) 

 
Ni-

trous 
oxide 

 
Meth
ane 

 
Nitro-
gen 

oxides 

 
Sulphur 
oxides 

 
Am-

monia 

 
Non-
meth-
ane 

volatile 
or-

ganic 
com-

pound
s 

 
Car-
bon 

mon-
oxide 

 
Par-
ticu-
late 

matter 

 
Fine 
par-
ticu-
late 

C31T33: manufacture of 
furniture, other manu-
facturing, repair and 
installation of machin-
ery and equipment 

2.16E+
05 

5.70E
+00 

2.13
E+01 

8.27E+0
2 4.88E+00 

1.82E+
00 

4.56E+
03 

3.86E
+02 

4.42E+
01 

4.13E
+01 

D: electricity, gas, 
steam and air condition-
ing supply 

8.68E+
06 

1.00E
+02 

1.73
E+04 

4.79E+0
3 3.06E+03 

1.76E+
01 

2.45E+
03 

2.10E
+03 

1.49E+
02 

7.09E
+01 

E: water supply, sewer-
age, waste management 
and remediation activi-
ties 

1.61E+
06 

1.49E
+03 

1.57
E+05 

5.04E+0
3 6.74E+02 

1.61E+
03 

6.74E+
03 

1.94E
+03 

3.01E+
02 

2.87E
+02 

F: construction 5.66E+
05 

1.88E
+01 

2.41
E+01 

2.82E+0
3 3.14E+01 

6.56E+
00 

6.22E+
03 

9.36E
+02 

3.17E+
02 

1.49E
+02 

G: wholesale and retail 
trade services, repair of  
vehicles and motorcy-
cles 

5.38E+
05 

1.71E
+01 

1.63
E+02 

2.24E+0
3 3.07E+00 

7.17E+
00 

3.13E+
03 

1.28E
+03 

1.09E+
02 

1.01E
+02 

H: transportation and 
storage 

4.21E+
06 

1.27E
+02 

2.29
E+02 

4.10E+0
4 2.19E+04 

2.16E+
01 

1.89E+
03 

7.05E
+03 

3.62E+
03 

3.58E
+03 

I: accommodation and 
food service activities 

1.94E+
05 

1.21E
+01 

1.62
E+01 

1.76E+0
2 7.00E-02 

3.20E-
01 

2.61E+
01 

1.30E
+02 

2.64E+
00 

2.45E
+00 

J: information and 
communication 

1.49E+
04 

3.50E
-01 

9.45
E-01 

3.44E+0
1 3.50E-02 

1.96E-
01 

6.46E+
00 

2.50E
+01 

1.51E+
00 

1.35E
+00 

J61: telecommunica-
tions 

1.03E+
03 

2.40E
-02 

6.60
E-02 

2.74E+0
0 .. 

6.00E-
03 

2.64E-
01 

1.23E
+00 

1.14E-
01 

1.08E-
01 

J62_63: computer pro-
gramming, consultancy 
and related activities, 
information service 
activities 

1.23E+
04 

2.96E
-01 

7.52
E-01 

3.04E+0
1 3.20E-02 

1.60E-
01 

5.26E+
00 

2.05E
+01 

1.34E+
00 

1.21E
+00 

K: financial and insur-
ance activities 

3.43E+
04 

8.37E
-01 

2.75
E+00 

8.36E+0
1 9.90E-02 

3.24E-
01 

1.20E+
01 

5.31E
+01 

3.80E+
00 

3.50E
+00 

L: real estate activities 3.48E+
04 

5.85E
-01 

2.22
E+00 

2.64E+0
1 1.30E-02 

1.30E-
01 

1.08E+
03 

2.72E
+01 

4.94E-
01 

4.29E-
01 

M69T71: legal and ac-
counting activities, 
activities of head of-
fices, management 
consultancy activities, 
architectural and engi-
neering activities, tech-
nical testing and analy-
sis 

3.99E+
04 

9.81E
-01 

7.45
E+00 

9.93E+0
1 2.42E+00 

4.59E-
01 

1.72E+
01 

7.37E
+01 

3.24E+
00 

2.93E
+00 

M72TM73: scientific 
research and develop-
ment, advertising and 
market research 

9.26E+
03 

2.52E
-01 

4.41
E-01 

3.04E+0
1 3.50E-02 

7.00E-
02 

2.55E+
00 

1.17E
+01 

1.34E+
00 

1.25E
+00 

M74_75: other profes-
sional, scientific and 
technical activities, 
veterinary activities 

2.74E+
03 

6.30E
-02 

1.98
E-01 

5.63E+0
0 9.00E-03 

5.40E-
02 

1.40E+
00 

5.51E
+00 

2.52E-
01 

2.25E-
01 

N: administrative and 
support service activi-

9.04E+
04 

2.78E
+00 

5.12
E+00 

3.93E+0
2 4.98E-01 

1.88E+
00 

6.42E+
01 

2.34E
+02 

1.94E+
01 

1.76E
+01 
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Pollutants/ 
environmental issues 

Air emissions (ton) 

carbon 
dioxide 
(with-
out 
bio-

mass 
used 

as fuel) 

 
Ni-

trous 
oxide 

 
Meth
ane 

 
Nitro-
gen 

oxides 

 
Sulphur 
oxides 

 
Am-

monia 

 
Non-
meth-
ane 

volatile 
or-

ganic 
com-

pound
s 

 
Car-
bon 

mon-
oxide 

 
Par-
ticu-
late 

matter 

 
Fine 
par-
ticu-
late 

ties 

P: education 2.25E+
03 

4.55E
-01 

1.98
E+01 

1.26E+0
2 5.60E-02 

8.40E-
02 

9.87E+
00 

7.85E
+01 

2.58E+
00 

2.54E
+00 

Q: human health and 
social work activities 

9.02E+
04 

1.26E
+02 

9.61
E+00 

1.23E+0
2 1.44E-01 

9.68E-
01 

3.56E+
01 

1.51E
+02 

5.69E+
00 

5.15E
+00 

R: arts, entertainment 
and recreation 

3.07E+
04 

6.48E
-01 

1.79
E+00 

4.97E+0
1 4.50E-02 

6.30E-
02 

4.33E+
00 

2.20E
+01 

1.69E+
00 

1.57E
+00 

S: other service activi-
ties 

4.92E+
04 

1.26E
+00 

3.39
E+00 

1.17E+0
2 6.56E+00 

3.24E-
01 

4.95E+
02 

5.71E
+01 

4.94E+
00 

4.54E
+00 

_T: total economic 
activities 

2.81E+
07 

3.75E
+03 

2.06
E+05 

7.84E+0
4 3.48E+04 

1.38E+
04 

5.46E+
04 

6.44E
+04 

8.33E+
03 

6.91E
+03 

Source: own 

 

 


