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Abstract: The concept of a circular economy is a model of production and consumption that minimizes waste in the environment. It 

brings benefits not only to nature but also to the economy and society as a whole. This is a model aimed at extending the product life cycle. 

When a product reaches the end of its life, the materials of which it is composed continue to be reused. This is repeated many times to 

minimize waste disposal. In practice, this means sharing, borrowing, reusing, repairing and recycling existing materials and products as 

long as possible. The bio- economy in the European Union is growing much faster than the rest of the economy, which will lead to the 

creation of more jobs and the continuation of the digital transformation of the European economy. Bio-economy covers all sectors and 

systems that use biological resources. It is one of the largest and most important sectors of the EU and includes agriculture and forestry, 

fisheries, agro-food, biomass and bio-based products. Its annual turnover is about 2 trillion euros, and it employs about 18 million people. 

Bio-economy is also a key area for stimulating growth in rural and coastal areas. The new bio-economy strategy fits in with the 

Commission's efforts to further boost jobs, growth and investment. It aims to improve and expand the sustainable use of renewable sources to 

overcome global challenges such as climate change and sustainable development. The purpose of the study is to analyze the situation in 

Bulgaria for the development of the bio- sector in terms of production capacity, potential for growth of the bio-production sector, to study 

the conditions, difficulties and prospects for the development of exports of bio- products. The analysis will serve to evaluate the opportunities 

for Bulgarian bioeconomy development, the innovation encouraging measures in this sector and the diversification of this sector. The results 

of the Bioeconomy research distinguish strategic areas: sustainable consumption and production through responsible consumers and 

producers;  knowledge society through information development and training; government to help adapting to new business realities; 

climate change and energy; sustainable transport and mobility; conservation and sustainable management of biodiversity and natural 

resources; public health and risk prevention with an emphasis on environmental quality; demography and migration and social inclusion; 

challenges in the field of sustainable development; global poverty reduction.  
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1. Introduction 

The concept of a "circular economy" emerged in the second half 

of the twentieth century, although the idea for it was very old [1]. 

One can even say that it has emerged since the emergence of 

economic relations, but as a result of rapid economic boom and 

industrialization has been left in the background [2]. 

A more in-depth study of human history shows that so far, 

economic relations have been largely circular [3]. Materials that 

have been used to produce various goods over time, have either 

been incorporated into new ones or have been discarded, but due to 

their organic nature, have decomposed [4]. 

Until the twentieth century, there were virtually no synthetic 

materials, such as plastic products today,that cannot be degraded 

naturally in nature [5]. As a result of technological advances 

beginning in the mid-19th century, a linear economic model has 

gradually emerged whereby raw materials are used to create goods 

and are discarded after their useful lives. It relies on access to large 

quantities of cheap materials and energy sources. The point is that 

in order to increase sales, manufacturers build defects in appliances 

to stop working after a certain warranty period or after a certain 

number of cycles, and thus force consumers to buy new ones [6]. 

All this leads to the creation and maintenance of landfills for 

non-consumable goods, but due to the presence of toxic substances 

in the composition of some of them initiate pollution processes in 

the environment [7]. Environmental pollution - the atmosphere, 

water and soil, in some industries - begins with the extraction of 

raw materials and the production of products. 

In recent years, there have been a number of alarming 

phenomena related to climate change, environmental pollution and 

poor quality of life [8]. These phenomena reveal the weaknesses of 

the linear model in economic development according to which 

goods are produced, then consumed and finally discarded, without 

looking for ways to reuse them [1], [9]. 

Unlike the traditional linear economic model, the circular 

economy model offers a different approach - once they fulfill the 

functions for which they are created, goods (various objects and 

materials) need to be recycled in order to become a resource again. 

In this way, the materials used are transformed into a resource for 

the production of new products and rotated in a closed cycle, 

achieving a state of the economy without waste [10], [11]. 

 

2. Exploration 
The bioeconomy covers all sectors and systems that rely on 

biological resources (biomass from animals, plants, 

microorganisms, including organic waste), their functions and 

principles. It includes and interconnects: terrestrial and marine 

ecosystems and the services they provide; all primary production 

sectors using and producing biological resources (agriculture, 

forestry, fisheries and aquaculture); and all economic and industrial 

sectors that use biological resources and processes for the 

production of food, feed, organic products, energy and services 

[12]. For the European bioeconomy to be successful, it must be 

based on sustainability and circularity. This will stimulate the 

renewal of our industries, the modernization of our primary 

production systems, the protection of the environment, and improve 

biodiversity. 

     Bio-economic research is still in its infancy, but is viewed as a 

renewable segment of the circular economy that makes bio-waste 

and residues a new valuable resource. The aim of the bioeconomy is 

to build an innovative low-emission economy that integrates the 

requirements for sustainable agriculture while protecting 

biodiversity and the environment. The combination of economic 

models and environmental management methods with empirical 

biology contributes to the more efficient management of the eco-

resources offered by a biological system. The application of eco-

resources in the circular economy model presents the bioeconomy 

as a renewable sector in the circular economy, which makes it an 

integral part, structure-determining and strategic factor in the 

circular economy. 

According to data from the European Commission's Research 

Center, bio-economy turnover by 2018 across the EU is over € 2.3 

trillion. The workforce employed in various sectors (mainly the 

agricultural and food sectors) accounts for 8.2% of the EU-wide 

workforce28, representing over 18 million people. According to 

industry estimates, over one million new jobs could be created in 

the bio-industry by 2030. A strong and fast-growing ecosystem of 

start-ups will play a leading role in realizing this potential. These 

indicators place the bioeconomy among the key elements for the 

successful functioning of the EU economy [13]. 

      In practice, the circular economy involves minimizing waste. 

When a product reaches the end of its life cycle, its constituent 

materials are stored within the economy for as long as possible. 
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They can be used over and over again, thus creating added value. 

Measures leading to a circular economy include the reuse, repair, 

refurbishment and recycling of existing materials and products. 

What turns into waste is a valuable resource [14]. 

    To date, most of the world's leading economies have recognized 

the need to move from a linear to a circular economic model and 

make it a priority for their economic development [15]. 

The main objective for EU countries is to reduce their waste, in line 

with the European Commission's strategy for the transition to a 

circular economy, where waste is prevented and materials are 

recycled. According to the latest Eurostat statistics, there has been 

little progress towards reducing waste across the EU by 2018. 

(fig.1) EU28 countries generated 487 kg of waste per person in 

2017. These are only eight kilograms less than the 496 kg generated 

in 1997, when data for the first time were recorded in this direction. 

 

 
Source: Eurostat 

Fig. 1 Waste generation for the period 1997-2017, EU 

      

       Each country treats its waste differently. The data for 2017 are 

presented in Figs. 2 and provide detailed information on the type of 

waste treatment activities that have been used in different countries 

by 2018. The graph shows that virtually no waste is sent to landfills 

in Belgium, Slovenia or Norway. 

 
Source: Eurostat 

           Fig. 2. Waste treatment in EU countries, 2018  

 

   Changes in waste treatment operations between 1995 and 2018 at 

EU level are shown in fig. 3 and 4. A significant decrease in the 

share of landfill can be observed, at the expense of an increased 

share of recycling, composting and incineration. Thus, the share of 

recycled waste increases from 11 to 29% between 1995 and 2018. 

Recycling and composting together represent 45% in 2018 

compared to waste generation compared to 17.5% in 1995. This 

change may is also observed with respect to a significant increase in 

the use of energy recovery burns (R1) compared to non-energy 

recovery burns (D10). 

      
                                                Source: Eurostat 
    Fig. 3 Waste distribution                                  Fig. 4 Waste distribution  

                 in the EU, 1995                                           in the EU, 2017 
A breakdown of the economic sectors for 2018 year and the 

types of waste they generate are presented in Fig. 5 and Fig. 6. 

 

 

 
Source: Eurostat 

         Fig. 5 Waste generated by economic sectors in the EU    
 

 
Source: Eurostat 

             Fig. 6 EU-generated waste types 
 

For the period 2010-2007, the level of circular use of materials 

across the EU has been gradually increasing. (Figure 7) By this 

indicator, Bulgaria also reports progress, but at levels much lower 

than the EU average. If we keep the pace until 2022, our country 

may reach the European average. 

Source: Eurostat (CMU)  
               Fig. 7 Use of materials in the circular economy      
 

By 2010, bio-waste is practically not recycled in Bulgaria 

(Fig.8). After 2015, when the circular economy policy is adopted, 

Bulgaria is beginning to improve its indicators in this direction. 

The recycling of bio-waste shows how the idea of closing the 

circular economy is developing and to what extent it is closed. 

   Source: Eurostat (CMU)  
               Fig. 8 Bio-waste recycling kg / person  
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 2.1. Potential opportunities 

 Moving towards a more circular economy has both an 

environmental and economic rationale. Potential opportunities 

include: 

• Reduced pressures on the environment: a circular economy 

would significantly reduce greenhouse gas (GHG) emissions 

through better waste management3 and reduced use of resources 

(such as energy, water, land and materials) in manufacturing, 

with positive impacts on the climate. Large-scale reuse of raw 

materials could help reduce landscape and habitat disruption as 

well as marine littering, which would in turn help to limit 

biodiversity loss. 

• Enhanced security of supply of raw materials: a circular 

economy would mitigate risks associated with the supply of raw 

materials, such as price volatility, availability and import 

dependency. According to Eurostat data, the EU currently 

imports, in raw material equivalents, about half the resources it 

consumes.4 

• Increased competitiveness: a circular economy could bring 

savings to businesses and consumers through improved 

resource efficiency. A 2015 Ellen MacArthur Foundation report 

estimates that by 2030, a shift towards a circular economy could 

reduce net resource spending in the EU by €600 billion 

annually, bringing total benefits estimated at €1.8 trillion per 

year once multiplier effects are accounted for. Additionally, 

research suggests that stricter environmental legislation can 

provide a competitive advantage to businesses.5 

• Innovation: a circular economy could trigger a large innovation 

drive across sectors of the economy because of the need to 

redesign materials and products for circular use. The McKinsey 

& Company consultancy highlights that this would apply even 

in sectors not normally considered as innovative, such as the 

carpet industry. 

• Growth and jobs: a circular economy could strengthen growth 

and create new jobs. It is estimated that the transition would 

increase GDP by 1 to 7 percentage points by 2030, depending 

on whether a higher pace of technological change is taken into 

account,6 and that it would have an overall positive impact on 

employment,7 although jobs in specific sectors could also be 

threatened. 

2.2. Potential challenges 
A transition towards a more circular economy would face a 

number of barriers and challenges. Potential challenges include: 

• Finance: a transition to a circular economy would involve 

considerable transition costs, such as R&D and asset 

investments, subsidy payments to promote new business 

models, and public investment in waste management and digital 

infrastructure.8 For businesses, in particular small and medium-

sized enterprises (SMEs), the cost of 'green' innovation and 

business models is considered as one of the major barriers to the 

adoption of more sustainable practices. The lack of appropriate 

finance tools for mass market development of radical 

innovations is also seen as an issue. 

• Key economic enablers: a series of key economic enablers are 

lacking, inter alia, pricing systems encouraging efficient 

resource reuse and reflecting full environmental costs; 

incentives for producers and recyclers to work together in order 

to improve performance within and across specific value chains; 

and markets for secondary raw materials. 

• Skills: a circular economy would require technical skills which 

are currently not present in the workforce. Skills would for 

instance enable businesses to design products with circularity in 

mind, and to engage in reuse, refurbishment and recycling. 

Missing technical skills could be particularly problematic for 

SMEs. 

• Consumer behaviour and business models: a circular 

economy would require systemic shifts in consumer behaviour 

and business models, with implications for everyday behaviour, 

in terms of waste sorting and food waste for instance. Many 

industries are currently based on a fast turn-around driven by 

fashion (typified by fast fashion in clothes and electronic 

devices, among others). Businesses and consumers have little 

knowledge about the potential benefits of a circular economy 

and tend to be reluctant to adopt new business models (e.g. 

leasing rather than owning). 

• Multi-level governance: a transition to a circular economy 

would require action at many levels (e.g. international, 

European, national, local, business, and individual) and in many 

policy areas (e.g. waste management, professional training, 

packaging and product design, research and development, and 

finance). External trade aspects and existing EU policies such as 

the internal market would have to be taken into account. 

2.3. A new circular economy package 

The European Commission put forward an initial circular 

economy package in July 2014, but withdrew the legislative 

proposal on waste included in the package in February 2015, in 

order to make way for new proposals. On 2 December 2015, the 

European Commission presented its new circular economy package 

containing a communication (action plan for the circular economy, 

together with a list of measures in annex) and four legislative 

proposals on EU waste policy.9 

Among the main measures put forward in the four legislative 

proposals on waste policy, the following can be underlined: 

• setting new waste management targets to be met by 2030, in 

particular increasing the share of municipal waste prepared for 

reuse and recycling to 65%, increasing the share of packaging 

waste prepared for reuse and recycling to 75% (with specific 

targets for various materials used in packaging), and gradually 

limiting municipal waste landfill to 10%; 

• introducing an early warning system for monitoring 
compliance with targets; 

• setting minimum requirements for extended producer 

responsibility schemes and differentiating the contribution paid 

by producers on the basis of the costs necessary to treat their 

products at the end of their life; 

• promoting prevention (including for food waste) and reuse; 

• streamlining provisions on by-products and end-of-waste 

status (the stage at the end of the waste treatment process when 

materials are no longer considered waste, provided they meet 

certain conditions); 

• aligning definitions, calculation methods for targets, 

reporting obligations and provisions on delegated and 

implementing acts. 

The action plan for the circular economy aims to close the 

loop by complementing the measures contained in the legislative 

proposals and to contribute to meeting the United Nations 

Sustainable Development Goals (SDG) adopted in 2015, in 

particular Goal 12 on sustainable consumption and production. The 

action plan highlights several broad areas for action besides waste 

management: 

• Regarding production, the Commission intends to improve 

product design by promoting the reparability, durability and 

possibilities for upgrading and recycling of products through the 

Ecodesign Directive and extended producer responsibility 

schemes. It also intends to foster resource efficiency in 

production processes and to facilitate industrial symbiosis 

(turning one industry's by-product into another industry's raw 

material) in order to reduce environmental impacts and to create 

business opportunities, in particular for SMEs. 

• Regarding consumption, the Commission intends, among other 

things, to better inform consumers about the sustainability of 

products through labelling, to encourage innovative forms of 

consumption (e.g. sharing products or consuming services 

rather than products), and to integrate requirements promoting a 

circular economy in 'green' public procurement. 
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• The Commission intends to help create markets for secondary 

raw materials by setting quality standards for materials 

recovered from waste, encouraging nutrient recycling in 

fertilisers, and promoting non-toxic recycling cycles. It also 

intends to facilitate the safe reuse of treated wastewater. 

• The Commission proposes to promote innovation for a circular 

economy through a series of existing instruments (e.g. the 

research framework programme Horizon 2020), to foster new 

skills within the workforce, and to engage with stakeholders 

through sectoral platforms. 

• The Commission plans to propose a monitoring framework for 

the circular economy by building on existing indicators. 

The action plan presents measures in five priority sectors: 1) 

plastics, 2) food waste, 3) critical raw materials, 4) construction and 

demolition, 5) biomass and bio-based products. On marine litter, 

the Commission retains the aspirational objective set in 2014 to 

reduce marine litter by 30% by 2030. On food waste, the 

Commission indicates that it is committed to the 2030 target set in 

the Sustainable Development Goals to 'halve per capita global food 

waste at the retail and consumer levels', inter alia, by developing a 

common methodology to measure food waste and clarifying EU 

legislation on waste, food and feed. 

Across these areas and priority sectors, several types of 

measures can be identified, inter alia: 

• legislative measures: e.g. putting forward a revised Regulation 

on fertility and a proposal on water reuse for irrigation, 

integrating circular economy requirements in implementing 

measures under the Eco design Directive; 

• communications and reports: e.g. communication on waste-

to-energy, strategy on plastics, report on critical raw materials; 

• implementation and enforcement: e.g. on waste shipments, 

end-of-life vehicles, or food donation and use of former 

foodstuffs for animal feed; 

• guidance and best practices: e.g. integrating waste 

management and resource efficiency in Best available 

techniques Reference documents (BREFs); 

• indicators: e.g. developing indicators to measure food waste 

and to assess the lifecycle environmental performance of 

buildings; 

• standards: e.g. developing standards for recycling of electronic 

waste and batteries, promoting voluntary standards for the 

recycling of construction and demolition waste; 

• support: e.g. improving the exchange of information between 

manufacturers and recyclers of electronic products, setting up a 

pilot project addressing possible regulatory obstacles for 

innovators; 

• financing instruments: e.g. encouraging uptake of funding 

under the European Fund for Strategic Investments (EFSI) and 

cohesion policy funds for the circular economy. 

     Besides these measures, the Commission intends to consider 

possible options – such as the need to ensure the non-toxicity of 

recycled materials, the contribution of the bioeconomy to the 

transition, the improvement of date labels on food, or financial 

support for the transition to a circular economy. 

 Conclusion 
     The environmental approach, in Bulgaria, as a reflection of the 

broader concept of sustainability, is reflected in Bulgaria's National 

Environmental Strategy; The National Environmental and Health 

Program; in the Innovative Strategy for Intelligent Specialization of 

the Republic of Bulgaria 2014-2020. In Bulgaria, however, there is a 

lack of statistical information on the supply and demand of bio-

products and bio-services. It is necessary to analyze the structure of 

production and consumption of these products. Financial measures 

should be combined with marketing measures to support these 

products. Last but not least, financial incentives are needed to start 

and expand the bio-sector in Bulgaria. The competitive advantages 

of the bioeconomy need to be widely publicized. It is necessary to 

develop a Bulgarian strategy so that these measures can be included 

in the operational programs for the coming years.  

     Economic progress leads to the depletion of natural traditional 

resources. The problem stems from the fact that the deficit covers 

not only non-renewable, but also renewable resources - those of 

ecosystems and biodiversity. The destruction of nature, which is the 

basis of human life, has its negative social consequences - it 

increases poverty and disrupts the structure of production and 

consumption. On the other hand, renewable resources are not valued 

in a decent way, which puts them at a further risk of destruction.  

     All of the above determines the transition to a bioeconomy and 

sustainable development economy. Addressing environmental issues 

necessarily requires macroeconomic political intervention. So far, 

unfortunately, no realistic model of society has been proposed that is 

in line with environmental values and often environmental issues 

become an election tool for manipulating the public. 

This report is funded from the National Science Program 

"Healthy Foods for a Strong Bioeconomy and Quality of Life" of 

the Ministry of Education and Science, approved by decision of 

the Council of Ministers №577 / 17.08.2018 , contract No 68 / NSP 

under Work Package 4.3 “Analysis and profile of the status and 

potential of the regional bioeconomy" 
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