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Abstract: Mankind faces a number of challenges in the 21st century. Many of them are related to the achievement of the goals and ideas 

set in the concept of sustainable development of modern UN society. The bio-sector, which is developing within the borders of the Bulgarian 

economy, has undergone rapid development in the last few years. Many factors have influenced this process, the most sign ificant of which 
are: increased demand for organic products in international markets, high levels of public support for this type of production and the 

availability of favorable climatic conditions for their development. Innovation is the main tool for achieving competitiveness and economic 
growth at all levels - enterprise, industry, region or country. They are the fundamental means of improving people's quality of life.  The 

purpose of this report is to present the results of a survey conducted among bio-enterprises in the regions of Bulgaria and to show that the 
green innovation in the bio-sectors is the foundation for regional economic, social and environmental prosperity. The results of the study 

summarize the main directions for achieving regionally balanced sustainable development. 
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1. Introduction 
The 21st century has posed a number of challenges to humanity, 

including limited resources, climate change, ecosystem degradation 
and a growing population. Global extraction and use of natural 

resources increased by nearly 80% between 1980 and 2020. Many 

companies are at risk of shortages of raw materials, instability of 
valuables, supplies and high values of materials. Disposal costs 

represent almost 15% of waste management costs, and landfill fees 
(at European level) are increasing every year, currently ranging 

between 10 and 80 EUR / tonne. 
Overcoming modern challenges and meeting the goals of 

sustainable development requires comprehensive changes. These 

changes affect the development of the bio-sectors in the economy. 
Resource efficiency, sustainable economic growth, environmental 

and social justice and inclusion are an integral part of the 
development and creation of future enterprises related to the 

bioeconomy. 
All this imposes the need to open opportunities for production 

and consumption in accordance with the ecological boundaries of 
our planet, economic growth compatible with environmental 

protection, sustainable use of limited natural resources and 

achieving a social standard of living that reduces poverty [1]. 
Overcoming these challenges requires a focus on research and 

innovation, to create new biomass products or new services that 
help reduce climate change, waste, create new jobs and build bio-

production that contributes to sustainable development. modern 
society. 

The bio-sector is the renewable segment building the 
philosophy of the circular economy, which has undergone rapid 

development in recent years. The global market for organic 

products is growing by  10% -15% on an annual basis 
(approximately $ 5 billion in absolute terms) and by 2020 is 

approaching $ 100 billion (Fig. 1). 

 
Fig.1.  Global market for organic products (USD, billion) 

Source: https://www.statista.com/statistics/196952/organic-food-sales-
in-the-us-since-2000/ 

 

 
The areas occupied by organic farming (globally) are also 

increasing - from 44 million ha by 2000 (nearly 1% of agricultural 
land in the world) to 100 million ha by 2020, (Fig. 2) and the number 
of organic producers by 2020 exceeds 3 million, an increase of more 
than 15 times compared to 1999. Forecasts show that by 2025 the 
organic market will reach 225 billion euros [2]. 

 

Fig. 2. Growth of organic agricultural land 1999-2017 

Source: Research Institute of Organic Agriculture, FiBL, 2019 

 

The main factors influencing this growth are related to the 

increased demand for organic products on international markets, 
high levels of public support for this type of production, the 

availability of favorable climatic conditions for their development, 

improving welfare of employees in the organic sectors, the desire of 
the population to consume healthier products and those produced in 

an environmentally sustainable way, and last but not least - the 
existence of government policies that stimulate organic production 

and "green" practices [1]. 

    2. Literature review 
According to the Organization for Economic Co-operation and 

Development in Europe (OECD) Oslo Handbook (2018) for the 
collection and interpretation of innovation data, innovation is 

defined as the introduction of a new or significantly improved 

product (good or service) or process, a new marketing method or a 
new organizational method in business practice, workplace 

organization or external relations. This definition applies very 
generally to innovation in the bio-sector, which is expected to have 

two clear and significant characteristics, namely:  

 Reflect the idea of reducing environmental impact, whether 

this effect is pre-sought or accidental.  

 Not to be limited to product, process, marketing and 

organizational innovations, but also to include innovations in 
social and institutional structures.  

In the scientific literature, the concept of eco-innovation was 

first considered by Fussler and James (1996), who defined eco-
innovation as "new products and processes that provide value to 

customers and businesses but significantly reduce environmental 

policy"[3]. The definition of Klemmer is similar, which 
complements the participants in this process. According to him, 

―Eco-innovations are all measures of relevant actors (firms, 
politicians, unions, associations, churches, private households) 

which develop new ideas, behavior, products and processes, apply 
or introduce them and which contribute to a reduction of 

environmental burdens or to ecologically specified sustainability 

targets‖ [4]. 
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The market orientation of eco-innovation is addressed in the 
definitions of Andersen and Keeble et al. According to Andersen, 

"Eco-innovation is an innovation which is able to attract green rent 
on the market."  For Keeble et al. "Sustainability-driven innovation 

is the creation of new market space, product and services or 
processes driven by social, environmental or sustainability 

issues"[5].  

In the European Commission's 2007 Competitiveness and 

Innovation Framework Program, much of which is devoted to the 
financing of eco-innovation, the term is defined as ―any form of 

innovation aimed at significant and demonstrable progress towards 
the goal of sustainable development, by reducing the impact on the 

environment or achieving a more efficient and responsible use of 
natural resources, including energy―[6]. It emphasizes the link 

between the concept of sustainable development of modern society 

and the ultimate goal of eco-innovation. In the INNOVA initiative 
of the European Commission, the concept is specified "Eco-

innovation is the creation of new goods, processes, systems, 
services and procedures at competitive prices designed to meet 

human needs and ensure a better quality of life for all with minimal 
use of life-cycle natural resources (materials, including energy and 

surface area) per unit of output and minimum release of toxic 
substances [7]. Two main ideas are linked in this definition: First, 

eco-innovation is a specific type of innovation designed not only to 

create new markets or to replace obsolete ones, but mainly to meet 
human needs and secondly, the environment is affected, which 

depends on innovation development.  

An alternative definition is proposed by Kemp and Foxon, 
according to which „Eco-innovation is the production, application 

or exploitation of a good, service, production process, 
organisational structure, or management or business method that is 

novel to the firm or user and which results, throughout its life cycle, 

in a reduction of environmental risk, pollution and the negative 
impacts of resources use (including energy use) compared to 

relevant alternatives’ [8]. An analogous definition was also 
proposed by the OECD in 2009. The OECD observer document 

says that eco-innovation is the creation or implementation of new, 
or significantly improved, products (goods and services), processes, 

marketing methods, organizational structures and institutional 

arrangements which - with or without intent - lead to environmental 
improvements compared to relevant alternatives‖ [9]. 

According to the Environmental Technologies Action Plan 

(ETAP), „Eco-innovation is the production, application or 
exploitation of a good, service, production process, organisational 

structure, or management or business method that is novel to the 
firm or user and which results, throughout its life cycle, in a 

reduction of environmental risk, pollution and the negative impacts 
of resources use (including energy use) compared to relevant 

alternative― [10]. 

According to the OSLO Manual [11], „Eco innovation can be 

generally defined as innovation that result in the reduction of 
environmental impact, no matter whether or not that effect is 

intended. Various eco-innovation activities can be analysed along 
three dimensions:  

- Target (the focus areas of eco-innovations: products, 

processes, marketing methods, organizations and institutions)  

- Mechanisms (the way in which changes are made in the 
targets: modification, redesign, alternatives and creation)  

- Impacts (effects of eco-innovation on the environment)‖ [11]. 
All the mentioned authors conceive eco-innovation as a process 

of novelty creation that should be able to lead to a more responsible 
and efficient use of resources and minimise the impact of human 

activity on the environment. Eco-innovation is any innovation that 
reduces the use of natural resources and reduces the release of 

harmful substances throughout the life cycle. Eco-innovation can be 

found in all forms of new or significantly improved products, 
goods, services, processes, marketing methods, organizational 

structures, institutional arrangements and lifestyles and social 

behaviors that lead to environmental improvements over relevant 
alternatives [12]. They involve the development and application of 

new approaches to value chains of products and processes that 
reduce the intensity of the use of materials and at the same time 

increase the intensity of service and well-being.  

To be defined as an eco-innovation, an innovation must have at 
least one of the following six characteristics: 

• reduction of the negative impact on the environment. 

• efficient use of natural resources. 

• realization of energy efficiency.  
• use of renewable energy sources. 

• recycling of waste and non-waste technologies. 
• implementation of environmental standards. 

 Eco-innovations can be considered and analysed in terms 
of their purpose, mechanism for implementation and impact on the 
environment. 

 The goal refers to the main focus of eco-innovation - new 
products (both goods and services), new processes (production 
method or procedure), new marketing methods (for the 
promotion and pricing of products, new market-oriented 
strategies, etc.), a new form of organization (such as the 
governance structure and the distribution of responsibilities), 
institutions (institutional agreements, social norms and cultural 
values). 

 The mechanism refers to the way in which the change in the goal 
of eco-innovation is implemented or introduced. It can be 
technological or non-technological. Eco-innovation in products 
and processes relies mainly on technological development, 
while eco-innovation in marketing, organizations and 
institutions relies more on non-technological change. There are 
four main mechanisms: 

 Modification, such as minor changes to the product or process.  

 Redesign, which refers to significant changes in existing 
products, processes, organizational structures, etc.  

 Alternatives such as the introduction of goods and services that 
can meet the same functional need and exist as substitutes for 
other products.  

 Creation, design and introduction of completely new products, 
processes, procedures, organizations and institutions. 

 Impact refers to the effect that eco-innovation has on the 
environment, the whole life cycle or a single area.  

      Fig. 3. Relationship between eco-innovation in the bio-

sector  
                  and regional development  
             Source: author's interpretation 
Eco-innovation is any innovation that leads to significant 

progress towards the goal of sustainable development by reducing 
the impact of existing production methods on the environment, 

increasing the resilience of nature to environmental pressures and 
achieving more efficient and responsible use of natural resources 

[13]. The impact of eco-innovation in the regional bio-sector, in the 
four directions - economy, ecology, social sphere and policies, are 

summarized in Fig.3. 

Bio-sector enterprises are an important factor in creating, 
introducing and disseminating innovations in the market. This is due 
to their desire to maintain and increase the innovative nature of their 
products and the technologies they use for their production. 

• Improving the quality of 
life;

• Creating sustainable jobs.

• Material security;

• Resource justice.

• Sustainable management of 
natural resources;

• Climate change control;

• Improving biodiversity and 
ecosystems.

• Saving raw materials and energy 
costs;

• New products and services;

• New markets;

• New business models.
ECONOMY ENVIRONMENT

SOCIAL 
SPHERE

POLITICS
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3. Methododlogy 

The analysis was prepared mainly on the basis of a survey, 

discussions and interviews with experts and organic producers from 
the regions of Bulgaria. Initial contact and other basic information 

about all organic producers are collected from the official register of 

the Ministry of Agriculture and Food of the Republic of Bulgaria - 
database of producers, processors and traders of organic products 

and foods produced in organic production in a way that maintains 
such current database. A total of 234 organic producers from 

different sectors of the bioeconomy were surveyed in the period 
April-September 2021. A survey was conducted with the help of a 

specially developed questionnaire and aims to collect and analyze 
empirical information to explore the relationship between 

innovation activity of enterprises and their economic performance 

and efficiency, and to determine the impact of eco-innovation on 
efficiency. 

The factors that stimulate or hinder companies from developing, 

creating and implementing eco-innovation are summarized in a 
table.1. 

Table 1. Incentives and limiting factors for the creation and 

implementation of innovations 

Stimulating factors Obstructive factors 

Economically: 

• growth in the market of eco-

innovative products and services; 

• access to subsidies and financial 

incentives; 

• availability of good business 

partners. 

• Existence of organizations engaged 

in research and development.  

Economic and financial: 

• lack of financial resources for the 

enterprise; 

• uncertain market demand; 

• uncertain return on investment; 

• difficult access to public subsidies. 

Politically: 

• Existing or expected environmental 

regulations and standards; 

• Voluntary codes or agreements on 

good environmental practices; 

• Creation of clusters and support for 

clusters. 

Corporate: 

• lack of qualified staff; 

• lack of expert knowledge and skills; 

• limited opportunities to improve 

production efficiency. 

Factors related to the 

companies: 

• Availability of information and 

knowledge about technologies in the 

specific field; 

• Availability of good organizational 

and managerial skills.  

Others: 

• Limited environmental awareness 

among consumers, which leads to low 

demand for eco-products. 

• lack of regulatory incentives. 

• dominance of established companies in 

the market; 

• poor interaction between science and 

business 

 

           Bulgaria is no exception to global trends in the development 

of sectors in the bioeconomy. (Fig. 4) The data on the dynamics in 
their development and the change in the GVA of the country for the 

period 2010-2019 are calculated according to the chain volume 
index (in 2010 = 100), illustrating which bio-sectors have increased 

or decreased the value during the period 2010-2019.  
       According to the OECD, by 2055 the bioeconomy and the bio-

sectors that develop within its borders will be the basic principle for 

the development of the regions. In Fig. 4 are ranked the sectors of 
the bio-iconomy, which will attract the greatest investor interest in 

the next 20 years [14] (production account and generation of 
income by industry) The data show that the focus will be 

on developing and implementing innovative methods for the 
production of renewable bio-resources in agriculture, forestry and 

aquaculture, and new methods for the production of bio-products, 

and biomass and bio-energy will become the main source of 
industrial raw materials. 

 Fig. 4. Change in gross value added in the sectors of the bioeconomy in  

          Bulgaria 
   Data source: author's calculations (production account and income 

generation by industry) 

 

         

Fig 5. Sectors of the bioeconomy with a perspective for development in 
the next two decades.  

    Data source: author's calculations  
 
The forecast study shows that the bio-sector needs innovation. 

The role of innovation is fundamental. They are seen as the key to 
success in improving environmental degradation and resource 
consumption. At the same time, they are an incentive for building 
entrepreneurial structures and sustainable regional growth. 

4. Exploration 

The survey conducted in the period April-September 2021 
among companies in the bio-sector with different subject of activity 

and size. It was implemented on the basis of an open and closed 
questionnaire, distributed by e-mail.  

A questionnaire was used to collect data from a sample of 234 

enterprises, which were selected by a stratified method of random 
sampling from all subsectors of the Bulgarian bio-industry. The 

respondents are representatives of all major subsectors of the bio-
industry in Bulgaria and their relative shares are shown in fig. 6. 

Fig.6. Share of respondents from bio-sector in Bulgaria 

             Data source: author's calculations  
 

In Fig. 7 reflects the ecological impact of eco-innovations 

implemented by bio-enterprises on the development of the regions 
in Bulgaria. 
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Fig.7. Ecological impact of innovations on regional 

development 
    Data source: author's calculations  

In the first place, the respondents put the innovations related to 

increasing the energy efficiency (28%). Innovations related to the 
establishment and compliance with the Implementation of 

environmental standards are ranked second (23%). 

The results of the author's research were used to determine the 
innovative activity of enterprises and to identify the factors 

influencing it. A comparison was made between the results of the 
survey and the official data of the NSI and the EU. In conclusion, 

based on the analysis of the results of the survey, the following 
conclusions were made: 

 Of all the surveyed enterprises by the survey method, about 

30% are innovative. Such is the share of innovative enterprises in 
Bulgaria according to official statistics. The largest number of 

companies have managed to implement product  innovations. There 
is a tendency to increase new products.There is a decline in 

organizational innovation and a significant increase in eco-
innovation.Process and marketing innovations vary up and down, 

but within small limits. The strongest favorable impact on 
innovation from the internal factors for the enterprise has the 

presence of entrepreneurial spirit, and from the external factors - the 

public innovation programs; The strongest impediment to 
innovation from internal factors for the company is the lack of 

qualified staff, and from external - the lack of external sources of 
funding. The indicators for measuring the eco-innovation activity of 

the surveyed enterprises can generally be classified as research and 
development costs, applications of patents, technology 

implementation, participation of skilled workers, etc. It can be 

concluded that in medium-sized enterprises the highest employment 
of R&D staff is observed - 50%, followed by small enterprises - 

35%, in micro-enterprises the employed staff is 13%, and in large 
enterprises it has the smallest share - 2%. This is most likely due to 

the financial capacity of large companies to purchase licenses, 
patents and know-how, as well as to use external consultants for 

their innovation activities. In terms of the share of R&D 
expenditure as a% of total expenditure, the survey showed that large 

enterprises make the highest R&D expenditure, followed by 

medium and small enterprises.  
The summarized results for the whole set of surveyed 

enterprises show: 
 During the period under review the number of eco-innovations 

carried out in the surveyed enterprises is small, but with a tendency 
to increase - the increase is by 57.14%. For innovations such as 

"Innovative production methods that are new only to the company" 
this increase is 33.33%, and doubled "Innovative production 

methods that are new to the company and the industry." There is an 

increase in the costs that companies spend on eco-innovation - both 
total and average for a single innovation. According to the 

managers interviewed, the eco-innovations carried out in their 
enterprises did not have a high level, assessed as a degree of novelty 

and significance of the change. Innovations such as "Innovative 
production methods that are new only to the company" had a lower 

level during the study period. Estimates of the level of eco-

innovation show that small, insignificant changes with a low degree 
of novelty have usually taken place in enterprises.The implemented 

eco-innovations have led to an increase in sales compared to the 
previous year - both for the enterprises that have implemented the 

innovations and on average for one innovation. These results show 
that innovation through the introduction of innovative production 

methods, new to the company and the industry have led to the 

largest increase in sales of enterprises. The eco-innovations that 
have been implemented have had a moderately strong impact on 

improving the environmental protection of enterprises. This is due 
to their relatively low level and applies to both types of innovation. 

The impact of the implemented eco-innovations on the reduction of 
energy costs for 1st production is relatively strong. Apparently, 

companies have focused mainly on the introduction of energy-

saving processes. 

5. Conclusion

The advantages for the enterprises from the bio-sector as a 

result of the introduction of eco-innovations are related to the 

achievement of flexible business models; higher revenues as a result 
of opening new markets and customers; reducing costs by achieving 

material, energy savings and increased efficiency and compliance 
with regulatory requirements. 

The benefits of developing and implementing eco-innovation 
for the development of sustainable regions can be summarized in 

the following areas: 

• From an environmental point of view, the use of natural
resources is expected to be reduced and the release of harmful 

substances during the life cycle of the product or service will be 
limited. 

• Social benefits are associated with - job creation, change in
people's behaviour and lifestyle, leading to improved quality of life 

and health. 
• From an economic point of view - opening new market

opportunities, higher revenues and competitive advantages for 

business.  

This report is funded from the Science Fund of the University of 

Food Technology – Plovdiv, contract No 15 /21-H “Innovation 
as a strategic factor for entrepreneurial activity in the green 

economy" 
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