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Abstract 

Innovation is vital for any company as thanks to it, companies can gain or strength their 
competitive advantage over their rivals. Not only is for company important how they internally 
manage innovation, but their external environment should guarantee them optimal conditions. 
High capabilities to innovate translates into high growth for countries as well. The aim of the 
government is to set an innovation-friendly environment in which innovation is promoted and 
incentivized. However, in addition to the government, innovativeness is influenced by other 
elements. Among the others, very relevant are institutions and human capital availability. In 
addition, according to the literature, national culture and religion should not be overlooked. The 
current working paper attempts to shed lights on the performance of the Slovak Republic in terms 
of innovation. It is framed in the European Union, member since 2004, and afterwards its 
strengths, weaknesses and potentials are examined. It emerges that Slovak Republic poorly 
performs in innovation, and it is one of the worst among the members of the Community. It is 
argued that the country needs structural reforms and policies and government initiative that can 
improve institutions and enhance human capital quality.         

 

Keywords: Slovak Republic, innovation, innovation performance, emerging innovators, indexes 

 

Jel Code: O31, O32, O38 

 

 

1. Introduction 

Innovation is the main factor influencing and enhancing the competitiveness of a country [1]. It is 
key to improvements in living standards and can influence individuals, institutions, entire 
economic sectors, and countries in multiple ways [2]. It helps to address essential public policy 
challenges such as health, environment, food security, education, public sector efficiency and 
climate change [3]. Thanks to innovation, countries can enhance and strength their competitive 
position in the international panorama and increase the wellness of their citizens. Moreover, as 
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To accomplish the aim of this article, selected indicators were analyzed. The abovementioned 
indicators, human capital, patents issued, and R&D expenditure are the most often used ones, 
despite of their drawbacks. Using EUROSTAT, OECD database, and selected indicators of EIS, 
the following measures were analyzed more in detail:  

- Human capital: population with tertiary education; population involved in lifelong learning 
(participation rate in education and training in the last 4 weeks); population with above basic 
overall digital skills; DESI human capital; Education expenditure (as % of GDP); Scimago & 
Country Rank. 

- R&D expenditures as percentage of GDP. 

- Patents issued: PCT patent application. 

- Corruption: Corruption Perception Index. 

 

Moreover,  

- EIS is analyzed to frame the Slovak Republic (SK) in the EU context; and  

- RIS for an analysis of differences in innovation performance within its territory. 

 

4. Findings 

Analyzing the latest report of EIS [18], SK belongs to the emerging group of countries for its 
innovation performance. It shares this status with Croatia and other Central and Eastern EU 
member countries (Fig. 1). Thus, SK is one of the worst innovator among all EU member countries 
and performing below EU average, and among VISEGRAD ones, only Poland does worse.  

Even so, its performance has improved from the base year 2015 by 4.6%. 

 

Figure 1: Emerging countries for innovation 
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Source: [18]; p. 22) 

 

According to EIS, SK performance for what regards government support for business R&D, R&D 
expenditure in the business sector, Lifelong learning and PCT patent applications are relative 
weaknesses.  

 

4.1 Human Capital 

The participation rate in education and training in the last four weeks (latest data available: 2021) 
was 4.8%, making SK the third last place before Greece and Bulgaria and below EU average 
(10.8%) [31]. Considering public spending on education (as % of GDP), SK is well below OECD 
as well as the EU average (Fig. 2) [32].  

 

Figure 2: Public spending on education 

 

 

Source: OECD (2022), own processing 
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Population with tertiary education (25-34 years old) is below average with a 7.6% gap (2021) with 
respect to OECD average [33]. Furthermore, for what regards the digital level of the population, 
the DESI index was consulted. Overall, SK are possessed by the 55% of the population, which is 
in line with the EU average (55%). A scientific ranks 23rd among the 27 countries of EU, whereas 
for its human capital component it is 19th, below EU average. Basic digital skills publication 
indicator is the one of Scimago Journal [34]. SK is 18th in this ranking with a contribution of about 
4% to the overall EU citation.  

 

4.2 Input and Output measures 

The R&D expenditure (as % of GDP) for SK and a comparison with EU and OECD is illustrated 
in Figure 3. Analyzing it, in the observed period, SK has always invested less than 1% of its GDP, 
with the exception of 2015 (1.16%) in which the difference between EU and SK was minimum. 
In 2020, R&D expenditure was less than half the amount invested in EU (2.32% on average) and 
one third less than OECD average (2.95%) [35].  

 

Figure 3: R&D expenditure as % of GDP 

 

Source: [35], own processing 

 

Patents (the output of innovation activity) was measured through PCT patent application number. 
In Fig. 4., the trend for SK is roughly a plateau. Among the countries considered, VISEGRAD 
members and Finland, one of the best performer in the number of PCT patents applied, SK is at 
the bottom with only 53 patents issued in 2020 [36]. 

 

Figure 4: Patent applications filed under the PCT in selected countries 
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Source: [36], own processing 

 

Lastly, analyzing the corruption perception index (2021), SK scores 52 (the higher score the lower 
corruption perceived), doing better only than Romania, Hungary and Bulgaria in EU.  

 

 

4.3 Innovation within the SK territory  

The RIS gives a picture of the different performances of SK regions. The latest edition of the report 
(2021 [38]) identified important and marked differences between the regions.  

RIS divides SK in four regions. According to Table 1, with the exception of Bratislava region, SK 
capital (SK01), the regions perform in line with the EIS evaluation as emerging innovator. 
Nonetheless, important improvements occurred in SK02, SK03 and SK04 compared to EU in 
2014. SK02 and SK03 increased their performance by 9.5 and 10 respectively. SK01 marginally 
worsened its score by 0.6. 

 

Table 1: Performance of regions in SK  

Regions 
2021 relative to 
EU in 2014 

2021 relative to 
EU in 2021 

Change over 
time compared 
to EU in 2014 

Performance 
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Market relations and their development in modern conditions, associated with increased 
competition in economic systems from the state to an individual entrepreneur at various levels of 
business contacts. Anticipatory socio-economic development is provided by the challenge of the 
need to strengthen the activation of the potential of business entities and strengthen their 
competitiveness, which is expressed by such qualities and advantages. In their research, the 
majority of scientists consider the categories of competitiveness to be universal and key, which 
are associated with increasing the potential of goods produced in a given territory, represented on 
interregional and regional markets. It contains a different structure, the content load of the category 
and comes down to determining the advantage over other participants of economic activity. 

It is proposed to consider the essence of the formation of competitiveness from the standpoint of 
individual fields of research, but the factor characteristics of the economic situation of the region, 
the influence of which has a dualistic nature (the role of the region as a participant in competition, 
and on the other hand as an organizer of market relations) are investigated [1]. 

Analysis of recent research and publications. This question was investigated by O. V. 
Dobrovolska [2], R. Solow [3], N. M. Vnukova [4], A. Thomson [1]. Even in the 20th century, R. 
Solow developed the ideas of technological progress, the theory of economic growth, sustainable 
development [3]. 

Innovative activity covers various spheres: production, social, marketing, social, but the main thing 
is its successful activity. This process can be effective under the conditions of implementation of 
strategic management of innovative activity. Strategic management is defined as a general 
philosophy of development of a business organization or a territorial economic complex, as a set 
of principles of organization development, as a specific plan of action, as a model of the future 
state. 

Strategic management from the standpoint of general management is recommended to be defined 
as a set of specific management decision-making processes regarding the definition of 
organizational goals and goal formation, the selection of a strategy for its activities and the use of 
resources in the market environment that ensure the implementation of these strategies [6]. 

It involves strategic management of defining key positions for the future depending on the priority 
of the whole; allocation of organizational resources for strategic goals regardless of the actual 
management structure of production and economic activity; creation of leadership centers for each 
strategic goal, evaluation and stimulation of production units and their managers depending on the 
degree of achievement of strategic goals[7]. 

Strategic management is a permanent process. It is carried out in a changing environment and with 
an updated state in the production potential every time, it needs to find more effective ways of 
implementing strategies. In the field of entrepreneurship and territory management, there is a need 
to make certain corrections in target settings, tasks, content and formation of implementation 
strategies, especially in the field of innovative activity - dynamic changes. 

The components of the strategic management process are the monitoring of strategic management 
with innovations, the assessment of the degree of implementation as a whole, the implementation 
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of strategies and the effectiveness of strategic management, the analysis of changes in the external 
environment, production potential The goal of strategic management is the development of an 
innovative enterprise, the vision of these positions in the future on the market under the conditions 
of changing external circumstances, which are constantly changing in the economic situation, 
taking into account global shifts. The issue of forecasting global changes in economic situations 
and the results of scientific and technological progress, predicting and identifying factors of future 
success, finding large-scale solutions, and their implementation that will affect the competitiveness 
of the economic system is touched upon in the organization of strategic management. In many 
countries, strategic management is performed on the basis of mathematical forecasting and 
modeling methods using strategic development models, as in the United States of America 5-10 
years ahead. And in Japan, strategic planning methods appeared earlier than in the United States 
of America, and several strategies are used depending on the type of product and the type of 
enterprise [8]. 

Strategic management of innovative activities has the task of achieving the company's goals by 
optimally using its internal resources, taking into account the factors of its external environment 
and working on bringing the existing potential into line with the external circumstances, which are 
constantly changing in order to increase the level of competitiveness and functioning in the future 
[9]. 

Management that is based on human potential as the basis of the activity of the organization at any 
level - strategic management of innovative activities, it focuses its specific activity on the needs 
and requests of consumers, responds flexibly and makes changes in the organization in a timely 
manner that meet the challenges from the outside environment and contribute to obtaining 
competitive advantages, which in sum allows the system to survive in the long term and at the 
same time achieve the specified goals. 

It should include not only the strategic goals that determine the development of the business entity, 
but also the ability to quickly respond to certain changes in certain market conditions, to change 
the directions of development, and sometimes also certain goals of the enterprise. Strategic 
management of strategic activities is based on general management theory. 
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Figure 1: Direct investments in the economy of Ukraine for 2018-2021, million dollars. USA. 

 

 

Source: [10] 

 

Observing the dynamics of investments from Ukraine, it was established that in 2019 investments 
amounted to 907 million dollars. USA. This is an average figure, the highest was 1743 million 
dollars in 2018. USA. 2020 is the lowest figure -295 million dollars. USA. This was influenced by 
a number of negative factors: economic crisis, diseases, pandemic. Capital investments in Ukraine: 
the highest figure of 46,213 million dollars. USA falls in 2020, and the lowest in 2019 is 37600 
million dollars. USA 

The competitive advantages of Ukraine from the point of view of the current and potential state of 
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transportation of goods from Europe to Asia, and from the North to the South; significant 
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potassium, clay raw materials; inexpensive and qualified labor force; inexpensive consumer 
basket. These are not achievements of the economy. 

In a number of countries at the current stage, "climate finance", "green bonds", and "green loans" 
have also appeared, where issues of financial support are becoming important for effective policy. 

Since 2015, 13 countries have introduced national or local taxes on carbon emissions. According 
to the conclusions of UN experts, up to 46 billion dollars are needed to comprehensively meet the 
needs of the "green economy" by 2050, about half of which should be directed to the development 
and implementation of renewable energy infrastructure facilities, 20% - to mitigation and 
adaptation of the consequences of climate change, from 3% to 5% - for the development of smart 
agriculture[11]. 
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of Ukraine for the development and implementation of innovative technologies. In 2022, 17 works 
were presented in the competition, including works on the "green economy"[12]. 

Today is important for Ukraine, where new technologies are introduced, the legislative base is 
expanded, and cooperation with the countries of the European Union is established. To eliminate 
shortcomings in production, qualitative changes are being monitored and innovations are being 
introduced aimed at transitioning from the "linear economy" to the "circular" model, which 
improves the economic climate of our country, creates new market niches, and attracts foreign 
investments [13]. 

In the conditions of the development of Industry 4.0, for the regulation of economic activity, taking 
into account the transformations related to the changes of the industrial revolution, the rapid 
virtualization of the world, developments in the field of law are needed to interest various 
categories of economic entities[4][5]. 

 

Figure 2: Capital investments on environmental protection, by type of environmental domain at 
current prices, thsd. UAH 

 

Source: [4] 

In 2020, the most investments were made in atmospheric air protection - UAH 5,595,319.4 
thousand, and in return water treatment - it decreased compared to 2019 by UAH 175,667.7 
thousand; waste management almost doubled, by UAH 2,854,467.5 thousand; soil protection - 
increased by UAH 832,299.6 thousand. The total amount of investments for environmental 
protection in 2020 is UAH 1,323,649.8 thousand[14]. 
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Economic studies of recent years show that knowledge is ranked as important as capital and labor 
in a number of factors. Technologies and their effective application determine the role and place 
of the country in the world community, the standard of living of the population, and the level of 
national security. The epicenter of the wave of basic innovations is created by the leaders of the 
United States of America, Europe, Japan, and Australia. They are joined by new industrialized 
countries - South Korea, China, Singapore. As a result of transformational transformations and 
scientific and technical progress, the industrial industry of the 21st century (Industry 4.0) is 
different in terms of organization methods and technology. 

Subjects of work have evolved. In addition to traditional wood, iron, and fur, super-strong 
materials with certain properties are used. [15] 

Cores 6 and 7 of the technological framework are based on the synthesis of nanotechnology, the 
achievements of molecular biology and the further progress of information and communication 
technologies. 

Non-traditional energy solves the problems of reducing the load on the environment and saves 
natural resources. It can be implemented in the fuel-energy complex (hydrogen and solar energy, 
nuclear, fast reactors, vortex heat generators, fast reactors, synthetic fuel). Biotechnologies and 
materials include a new level of well-being, purify and desalinate seawater, cure diseases, clone 
and modify agricultural crops in agriculture; amorphous metals, materials with memory, high 
temperature and superconducting. Ecology considers "zero-waste and closed technological 
chains". 

Transport solves problems of environmental safety, speed, efficiency, underwater superliners, 
string transport, electric cars, aerospace transport. Information systems solve the problems of 
globalization of the world economy on the basis of partnership: bioenergy, optics, artificial 
intelligence, quantum-vacuum computers, torsional communication systems. [16] 

The quality of innovative and digital development institutes in Ukraine is created due to 
institutional transformations based on the following processes. Updating the creation of the design 
of new digital (import of borrowed state-of-the-art institutes), adaptation of existing formal digital 
institutes 

The modern development of society is called the informational, sometimes "third wave" or post-
industrial society, which is characterized by the features of the previous stage - the industrial 
society was based on the development of large-scale production, then the foundation of the post-
industrial society demonstrates the digital economy and innovation. Its institutional foundations 
are characterized by innovative and digital processes [4] 

Transformational, institutional processes are accompanied by systemic changes in the subjects of 
political, economic, and ideological relations. They represent a complex hierarchical system of 
relationships between governing bodies, types of economic activity, members of society and 
enterprises. The result of the institutional transformation is the influence of a new paradigm of the 
economic and socio-political system. Factors that influence the formation of the institutional 
environment in the country are legislative, organizational, managerial and economic. 
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The transformation of the technological method of industrial-type production is a process of fierce 
institutional competition, caused by the fact that new technologies ensure the reduction of material-
low production, regardless of whether they were created by their own forces or bought (borrowed). 
Economic agents of these institutes use technologies during production activities, receiving profits. 
A powerful social base was characteristic of technological innovations of industrial-type 
production of the 20th century. 

Basic innovation created jobs, formed new needs, and destroyed existing professions, devalued 
outdated knowledge and irrelevant experience, creating structural unemployment. The 
transformational processes of the 20th century were marked by dynamism in three types of 
disturbances. 

As a result of technological innovations: 

caused by changes in the socio-economic order, as a result of crises; 

associated with socio-political conflicts and conflict of interests. 

Conclusion. When studying modern problems of management of innovatively active enterprises, 
effective functioning in modern conditions is possible in the case of investing funds in the 
innovative development of the enterprise. A successful innovation will strengthen the financial 
position on the market, and will be beneficial for the functioning of the enterprise. 
Competitiveness, efficiency improvement is effective management of innovatively active 
enterprises. Information and innovative technologies are a management tool that serves to 
coordinate and control the course of business processes in the enterprise. 

In order for them to act most actively, it is necessary to carry out appropriate changes in the entire 
management system, which should include the improvement of the organizational structure of the 
enterprise and the introduction of a process approach to management. 

States are developing, nations and national economies are forming and flourishing, human 
civilization is developing, there are different approaches and new methods for the development of 
the Earth are emerging, which unite the world, globalize problems, accelerating the transition from 
the "linear economy" to the "green", attracting large volumes of investments, volunteers, 
specialists in various fields. 
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Abstract 

Financial support tools for the development of agro-circular economy business models are 
proposed. The peculiarities of financial support through such instruments as public-private 
partnership, venture capital and private equity capital, crowd-funding, European and 
International grant programs for sustainable development, state financial subsidies and industry 
subventions, loan guarantees, the mechanism of administration and formation of conditions for 
sustainable development are revealed. agribusiness, state and private-partner support for 
investments, credit lines for agro-circular economy projects, financial reporting based on 
circulars and sustainable development standards. It is substantiated that the priority direction of 
financial support for this development should be the transformation of agriculture into a single 
closed model of the agri-food sector, which should be aimed at effective management of resources, 
waste, preservation of biodiversity to ensure the closure of cycles of materials and resources into 
a single organic system. The role of the state and its institutional bodies in ensuring an effective 
financing mechanism for the development of circular agribusiness belongs to the state and its 
institutional bodies. Measures to reduce the riskiness of agro-circular investment projects are 
proposed. It is substantiated that the voluntary adoption and use of sustainable development 
standards reduces the riskiness of financing circular agribusiness projects. 

 

Keywords: agricultural sector, circular economy, financial support tools, investments, agro-
circular economy projects. 

 

Jel Code: F14, O13, Q10 

 

 

mailto:t.vlasenko@hneu.net




International Conference                                             Circular Economy: Opportunities and Challenges 

34  

Figure 1. Estimated revenue of the circular economy market worldwide by category  

 

Source: Statista (2022). Estimated revenue generated from circular economy transactions in 2022 
and 2026 worldwide [2] 

 

if we look at the most popular strategies of implementing circular strategies (Figure 2) entering 
the model of business, we can see that the most promised for the next two years is making 
interdependence between circular economy and digital technology, but nowadays this is the less 
popular strategy. The bottleneck of all these types of strategies is creating separate business unit 
for circular economy and the main idea is a very strong plan for implementing circular strategies 
for the nearest future. It means that businessman all over the world understand the huge importance 
of this type of economy;  

Figure 2. Strategy of supply chain firms to integrate circular economy practices worldwide in 
2019 [3] 

 

Source: Statista. Strategy of supply chain firms to integrate circular economy practices worldwide 
in 2019. (2022) [3] 
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Source: Statista. Circular material use rate in the European Union (EU-27) in 2010 and 2020, by 
country (2022) [5] 

 

A closed-loop agrarian economy offers significant financial opportunities to achieve the goals and 
objectives of sustainable development, while using the best sources of long-term value creation. 
Almost half of the emissions in the world are related to the processes of food production and use. 
The circular agricultural economy provides a powerful toolkit for ensuring global food security, 
preventing climate change and combating biodiversity loss. A circular agrarian economy has the 
properties of rapid job creation, participates in the formation of value chains and ensures the 
building of long-term value potential. 

The experts of the Ellen McArthur Foundation indicate that the following factors can be defined 
as the advantages of the «circular economy» for the organization: significant saving of materials; 
sustainable resource use; stimulation of innovation; the ability to meet the needs of the constantly 
growing population of the Earth; increased recycling and reuse could generate an additional $1 
trillion for the global economy by 2025 [6]. 

The substantiation of effective mechanisms and increasing the amount of financial support of the 
agricultural circular economy today is a key prerequisite for the transition to business models of 
closed-loop agro-economy, which allow in the future to preserve the value of the resource potential 
of agriculture and increase the effectiveness of its use (Figure 5). As noted by domestic scientists, 
business models of agro-circular economy are not always suitable for traditional financial 
instruments and financial institutions. The mechanism of action of agro-circular economy models 
is currently determined by the increased level of risk management, they are not widespread enough 
in domestic practice, they have not acquired developed methods and forms of state financial 
support mechanisms [7]. 
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Figure 5. Financial support tools for the development of agro-circular economy business models 

 

 

 

 

 

 

 

 

 

 

 

 

Source: developed by the authors 

 

The modern toolkit of financial support for the implementation of business models of the agrarian 
circular economy should be reoriented from traditional income interests to the creation of long-
term social values and the preservation of natural and agricultural resources to ensure the existence 
of humanity. Possibilities should take into account the rethinking of the general design, agricultural 
production and food production, optimization of the use of technical and technological and 
biological resources of agriculture. The priority direction of financial support should be the 
transformation of agriculture into a single closed model of the agri-food sector, focused on 
effective management of resources, waste, preservation of biodiversity to ensure the closure of 
cycles of materials and resources into a single organic system. 

For the financial support of the development of the circular agrarian economy, the most effective 
tool is crowdinvesting, which can be implemented in two main ways: through the purchase of 
shares in the capital of a circular agribusiness or in exchange for a part of future income (profits). 

Horizon 2020 is a powerful tool of the state financial support mechanism of EU countries. The 
total budget of Horizon 2020 is more than 3.7 billion euros specifically for the implementation of 
the Societal Challenge 2 (SC2) program «Food security, sustainable development of agriculture 
and forestry, marine and inland water research and bioeconomy» (2014-2020). For 2014-2020 
within the framework of the Horizon 2020 project, about 1 billion euros was directed to the 
financial support of sustainable development programs in agriculture, namely: sustainable food 
security, revitalization of rural areas, food and natural resources. With the help of the allocated 
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funds, the following tasks were solved: 1) improving the management of regional ecosystem 
resources; 2) ensuring healthy and full nutrition of the population of the regions; 3) environmental 
protection and adaptation of agribusiness to climate change; 4) development of active, green and 
inclusive rural areas; 5) creation of innovative chains of value formation; 6) increasing the level 
of digitization of agriculture and green areas [8]. 

An important role in ensuring an effective financing mechanism for the development of circular 
agribusiness belongs to the state and its institutional bodies. The key function of the state in solving 
this task is to provide favorable incentives for investment in the industry for closed-loop projects. 
In this regard, the main directions of the state's strategic influence on the processes of attracting 
financial flows to the implementation of agro-circular economy business models are: 1) integration 
of measures to accelerate organizational transformations and the transition to the principles of 
closed-loop economy development within the entire agro-food complex; 2) increase in financing 
of state programs for ensuring economic growth on the basis of circularity; 3) removal of 
institutional barriers and creation of a system of motivators for the implementation of circular 
agrarian business projects in the national economy. 

The financial component of institutional support for the development of the agricultural sector and 
rural areas of Ukraine has always been one of the most relevant and problematic for national 
management practice. In particular, the share of expenditures of the State Budget of Ukraine for 
financing the agricultural sector was no more than 0.8% for 2015-2020. [9]. The main directions 
of state financial support for the agricultural sector in recent years were: state support for the 
livestock industry; support for the development of hops, establishment of new gardens, vineyards, 
berry orchards; providing loans and making them cheaper; support for the development of farms; 
partial compensation of the cost of complex domestic agricultural machinery. Other financial 
support programs included: providing loans to farms, direct financial support to agricultural 
producers (Table 1). The total amount of financial assistance in 2021. amounted to UAH 4,712.4 
million (or UAH 418,000 per entity receiving funds) [10]. 

Table 1. The dynamics of the volume of financial support for the development of the agricultural 
sector of the economy of Ukraine, UAH million 

Directions of financial support 2015 2017 2019 2020 2021 

Financial support for the agricultural sector 
through cheaper loans 300.0 300.0 300.0 127.2 1200.0 

Financial support for the development of 
farms - - 800.0 130.8 120.7 

Financial support for development and 
horticulture, viticulture and berry growing - - 299.3 400.0 512.2 

Financial support for animal husbandry 250.0 170.0 3500.0 1040.6 1609.6 
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Financing the formation of an intervention 
food fund 1400.0 - - - - 

Financial support for leasing 3.8 3.8 4.8 - - 

Partial compensation of the cost of 
agriculture. techniques   640.8 1456.6 991.3 

Other financial support programs 30.6 4675.0 1003.1 1131.3 78.6 

Source: compiled by the authors for [10] 

Within the framework of institutional financial support for agriculture and rural areas of Ukraine, 
several promising strategic projects were agreed upon for implementation, the financing of which 
is carried out jointly with international organizations (USAID): «Credit resources for agricultural 
producers» (2016-2023), «Agrarian development» (2018-2024), which are focused on providing 
preferential credit resources and achieving food security and sustainable development of 
agriculture in Ukraine [11]. 

Currently, among potential investors, investing in circular economy projects, in particular, in the 
agricultural sector, is associated with a high level of risk and an insufficient level of profitability. 
To reduce the riskiness of agro-circular investment projects, the latest tools of both institutional 
management policy and financial support are necessary. As part of the levers of institutional 
policy, the primary measures are the allocation of funds for the development of the infrastructure 
of the agro-circular economy (systems of reuse and processing of resources, waste disposal, 
infrastructural facilities for the reproduction of the fertility of agricultural lands and the 
biopotential of animals, etc.). The policy of eco-design of food products, the policy of attracting 
«green» investments in the industry, optimization of the fiscal burden on agrarian business can 
become effective tools of the institutional policy of managing the formation and development of 
the agro-circular economy. 

Among the instruments of financial support for agro-circular investment projects, state guarantees 
for loans for agribusiness, reimbursement of part of the costs associated with structural 
transformations, joint public-private lending and insurance, and joint investment in the authorized 
capital of circular agribusiness can become priorities. 

The circular economy is a pillar of the European strategic «Green Course», for which the total 
budget provides for the allocation of about 1 trillion euro. Along with this, active financial support 
is provided by banking institutions: the European Investment Bank in the amount of 2.5 billion 
euros, the European Fund for the Biocyclic Economy together with five commercial banks of the 
EU in the amount of 10 billion euros. The EBRD issued «green loan» bonds for a total value of 
500 million euros [7]. 

Financial flows from public capital raised in the form of shares related to circular business projects 
are increasing, and private and private debt funds focused on the development and support of 
circular business models are more actively being created. Despite the increased degree of risk, over 
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Within the limits of one agro-farm, closed-loop projects can be presented following the example 
of the Dutch model of J. Sanders, where the following models were implemented as part of the 
financing of a joint project of the agricultural product chain in agriculture: Agro-Innovatieregio 
Achterhoek model of nutrient circulation, improvement of soil quality); Noord-Nederland (eco-
landscape design, waste recycling); Mineral Valley Twente Twickel (creation of organic liquid 
fertilizers, improvement of water quality and restoration of arable land fertility, formation of a 
regional food chain, creation of added value of biomass) [9]. 

Conclusions and recommendations. Custom platforms used to maintain sustainable, edible 
backyard landscaping have gained significant popularity today. The creation and launch of 
blockchain platforms for agriculture and continuous digital monitoring of the condition of soils, 
plants, and the future harvest is especially relevant for the Ukrainian agrarian business, which is 
developing on the basis of the circular economy. Such a platform connects agricultural producers 
with capital donors, balances their interests to achieve the goals of sustainable development, aligns 
value chains, creates prerequisites for increasing the competitiveness of products, increasing the 
profitability of agribusiness and developing rural areas. An example of the action of such digital 
platforms in closed-loop agribusiness is the Circular Food Solution platform, which today is a 
catalyst for investment and innovation solutions and a tool for creating sustainable agro-food 
systems. 

Research shows that one of the prerequisites for reducing the degree of riskiness of financing 
circular agribusiness projects can be the voluntary adoption and use of sustainable development 
standards. The optimal situation appears when the profiles of risks and sustainable investment 
reach an equilibrium balance. Sustainable agrarian business, of which circular agroeconomics is a 
part, is able to provide a more reliable return on investment than traditional agricultural 
entrepreneurship. Agricultural enterprises that carry out their economic activities based on the 
principles and standards of sustainable development become more attractive for investment due to 
the high level of competitiveness of products, increasing the value of image capital and higher 
business profitability. Under such an approach, investments and standards of sustainable 
development of the population provide a joint synergistic effect of combining a pragmatic 
profitable approach and socially responsible initiatives for the benefit of the circular agricultural 
economy and society as a whole. 

For the agricultural sector, the implementation of the circular economy is closely related to the 
further spread of innovative technologies of precision agriculture, biologicalization of agriculture, 
integrated technologies of pest control, resource-saving technologies of soil treatment, 
computerization and automation, etc. 
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Reduce: change our consumption habits towards a more sustainable model. 

Recycle: use what you can as raw materials to produce new products. 

Recover: use the existing products for other purposes. 

Redesign: designing products that need fewer raw materials and generates less waste. 

Reuse: reusing products with the aim to extend their lifecycle. 

Repair: which avoids the use of new raw materials and saves energy. 

Renovate: updating old objects to be reused as vintage. 

 

Tourism, has not a good sustainability reputation because of waste generation and pollution, but 
despite the negative impacts, there is a raised awareness that tourism has potentials to move toward 
a circular economy, contributing to all 17 sustainable Development Goals approved by the United 
Nations in 2005 and to be achieved by the year 2030, especially in inclusive and sustainable 
economic growth, sustainable consumption and production, and the sustainable use of oceans and 
marine resources, sustainable and modern energy and action to combat climate change and its 
impacts. Many destinations promote sustainable tourism and this can help to educate people about 
the environmental impacts of tourism. There are also some physical impacts deriving from the 
development of tourism industry and tourists activities such as roads, buildings, marinas, tramping, 
anchoring, cruising and diving. The travel and tourism sectors are dependent on agriculture, food, 
the built environment and transport for its resource flows, assets and commodity value chains. All 
these dependencies can follow circular economy principles and should do. Girard and Nocca 
[9]consider the circular tourism sector as its capacity to trigger and stimulate circular flows, aiming 
to conciliate the tourism sector and sustainable resource management, respectively. Facing also 
the Covid-19 period, the travel and tourism industry has an urgency to be a sustainable tourism 
industry development, interested in respecting natural and local social ecosystems, but this needs 
complex strategies and government support. Circular economy, tends to create and develop a 
sustainable tourism. According to UNWTO, sustainable tourism is that type of tourism that takes 
full account of its current and future economic, social and environmental impacts, addressing the 
needs of visitors, the industry, the environment and host communities [10].Therefore, sustainable 
tourism should take into account the fact of making optimal use of environmental resources that 
constitute a key element in tourism development, maintaining essential ecological processes and 
helping to conserve natural heritage and biodiversity, respecting the socio-cultural authenticity of 
host communities, conserving their built and living cultural heritage and traditional values, and 
contributing to inter-cultural understanding and tolerance, ensuring viable, long-term economic 
operations, providing socio-economic benefits to all stakeholders that are fairly distributed, 
including stable employment and income-earning opportunities and social services to host 
communities, and contributing to poverty alleviation. There is a need to implement some trends 
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3.Regenerate 
natural 
systems 

Redesign Village Nature Paris: A zero carbon emission 
resort 

Reduce Best Western: This chain took the initiative to 
provide a transparent understanding of the 
environmental impact of its activity, by taking 
an inventory of all used furniture, dishes, food, 
laundry.  

Reuse Crowne Plaza Copenhagen Towers: 
Innovation in the built environmental and 
digitalization, built with the purpose of using 
sustainability as a competitive edge over other 
hotels (Heating and cooling system, smart 
booking, solar panels, reuse of food waste) 

 

 

Reduce Green Solution House: Solar cells integrated 
into the facades and glazed ceilings generate 
electricity and an on-site pyrolysis plant 
converts organic waste into electricity and 
heat. 

 

 

Source: Centour and Cirtoinno Project  [14] [15].. 

 

An important role play also travelers all around the world. The travel industry is crucially 
dependent on the health of local communities, environments, and cultures. As many experts note, 
we need to invest in the resiliency of places affected by over tourism and climate change to 
achieve sustainable tourism (National Geographic). Nowadays, there is a need to travel in a 
sustainable manner, which means to travel in an eco-friendly way. Sustainable travel should be the 
only way we travel. From excessive air travel that causes harmful CO2 emissions to package 
holiday resorts that are built on natural areas, international travel and tourism are far from 
sustainable. According to Stefania Angeli [16]., there are some strategies to implement in order to 
be a sustainable traveler: 
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Staying in eco-friendly accommodations, which aims to reduce the impact of tourism on the 
environment. Ecobnb is a platform that allows travelers to find and book sustainable tourism 

accommodations. 

Making optimal use of environmental resources which preserves natural heritage and biodiversity. Traveling 
slow minimizes the impact on the environment and saves money. It can be done by using train and enjoying the 
scenery. 

Using public transport, the number of cars on the roads which decreases and releases less carbon 
dioxide into the atmosphere. 

Interacting with locals and buying food from them because it preserves traditions passed from 
generation to generation and empowers the local economy. 

Not using plastic things. 

 

Travelling in a sustainable manner influences not only environment, but also social and economic 
aspects: 

 

By supporting local culture, cultural heritage we support local community and society as well as 
local economy. In this manner, the money spent on travel in a certain country remain within its 
borders.  

It also allows travelers to be more conscious regarding their choices.  
It  promotes the development of new businesses in the tourism sector. 

It  economically revives rural  areas in places where tourism takes place. 

It  improves the quality  of life of the local population, both economically and socio-culturally.  

 

Conclusions and challenges 

 

This paper, is to offer a better understanding of the linkage between travel and tourism sector and 
circular economy. Moving from a linear to a circular economy, it is challengeable in the meantime 
very profitable. Implementing circular models, travel and tourism sector shall profit in terms of 
environmental benefits, loyalty, innovation, revenues, etc. 

 

There is an increase in examples of accommodation and leasing industry, spa and wellness 
industry, food and restaurant industry that are moving toward circular economy. Analyzing the 
same industry, but different businesses, we arrive in conclusion that even though the same activity, 
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Abstract 

 

Nowadays, increasingly we are encountering scenarios in which it is crucial to know the actual 
circumstances in order to make the best decision to survive the present competitive market. To 
achieve this goal, the amount of data stored around the world has experienced an exponential 
growth, known as the "Big Data" phenomenon. Therefore, modern approaches are necessary in 
order to deal with this ever-growing set. Currently, Hadoop is an extremely popular tool in this 
sphere. However, despite Hadoop fulfilling its purpose perfectly, it remains limited in data 
processing in default piles and is hence not considered an advisable method for the processing of 
data that is updated periodically and that needs real time processing of the total set.   

 

In stream processing, more than the notion of volume, it is the notion of speed that has a defining 
role. The rate at which new data is generated and therefore needs processing can be extremely 
high. Hence, state-of-the-art hardware and software are required for coping with such a high rate 
of information stream. Storm is a contemporary technology that makes it possible to process such 
substantial amounts of information. This open-source technology serves real-time data processing 
as much as Hadoop serves to process data in predefined batches. In this paper the analyze Storm 
in detail and identify both the advantages and disadvantages of this technology, exploring the 
state-of-the art real-time data stream processing. 
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C.Variability  
Data that is unstable, challenging to manage, and cannot be dealt with easily is referred to as 
variable data. For researchers, explaining variable data represents a considerable challenge. 

D.Velocity  

Velocity is the rate at which Big Data is produced for manipulation, exchange, storing, and 
analysis. Due to the significant associated costs, velocity poses new research problems for data 
scientists. If the user needs to retrieve or manipulate data but the operation takes too long, the data 
is left behind. 

E. Veracity  

Veracity is known as the consistency of the data being processed. The veracity of the data source 
is therefore determined by the precision of the data. As a result, data precision determines the data 
veracity.  

F.Value  
Value describes the objective or business result that the data contributes helping with decision-
making. 

 

3. Tools and Methodology, leveraging the potential of Hadoop  
to real-time Big Data 

 

Hadoop is a technology that meets the needs of big data. It is horizontally scalable and designed 
as a software framework for processing very large amounts of data [16]. Hadoop is an open-source 
implementation for Google MapReduce and is based on the simple programming model 
MapReduce [17]. The Hadoop software is part of the Apache project and is a framework written 
in Java for scalable, distributed software [17]. 

 

While Hadoop is clearly the most popular Big Data framework, Storm has become nowadays the 
gold standard in the real-time processing industry of data. This technology was initially created by 
Nathan Marz while employed at Black Type, a social analytics firm that Twitter eventually bought. 
As data analysis in Hadoop and Spark took too long to analyze, this technology was created to fill 
in these gaps (despite MapReduce excellent processing capabilities). The introduction of Storm 
influenced how experts dealt with large-scale analytics, resulting in the rise of stream processing 
and real-time analytics. 

 
Storm [18] is an open-source framework for processing large structured and unstructured data in 
real-time. Storm is a fault-tolerant framework that is suitable for real-time data analysis, machine 
learning, sequential and iterative computation. 
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to fail rapidly, so if it does, the passive node will take over as the active node or a restart can be 
performed in the down node with insignificant effect on the tasks now being completed on the 
worker nodes. In contrast, if the JobTracker breaks in Hadoop, the state of all running jobs will be 
unstable and a restarted would be required. The Storm workers can continue to function normally 
even if all of the Nimbus nodes fail, but the user won't be able to add any new jobs to the cluster 
and it won't be possible for the cluster to move the failed workers to another node.[21] 

- Supervisors, in a Storm cluster, worker nodes are known as supervisor nodes. Each supervisor 
node runs a supervisor daemon, which oversees spawning worker processes and initiating their 
start, stop, and execution in order to complete the tasks given to that node. A supervisor daemon 
is fail-fast, just like Nimbus, and keeps all of its states in ZooKeeper so that they can be restored 
after a restart without erasing any data. On that machine, a single supervisor daemon typically 
manages several worker processes.[22] 

 

 - Zookeeper: Every distributed application needs a number of processes to interact with one 
another and share certain configuration information. An application called ZooKeeper offers each 
of these features in a trustworthy manner. Storm utilizes a ZooKeeper cluster as a coordinated 
application to manage numerous tasks. ZooKeeper serves as a central repository for all cluster-
related statuses and Storm-related tasks. ZooKeeper is the way of communication for nimbus and 
supervisor since they do not interact together directly. Because all data is stored in ZooKeeper, 
Nimbus and the supervisor daemons can both be quickly terminated without damaging the 
cluster.[25] 

Figure 2. represents a Storm Cluster and its components. 

Figure 2. A typical Storm Cluster 

 
Source: Authors work 

4.2. Data Model 
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5.1. Benefits of the technology 

 
While real-time processing was a growing trend in panel discussions between business intelligence 
and data analyst professionals, Apache Storm evolved with all the capabilities required to speed 
up conventional operations. Here, we examine the qualities that made Apache Storm an ideal 
choice for real-time processing. [21, 22] 

 

- Fast: It has been said that each node of Storm can process up to one million tuples or records per 
second. 

 

- Horizontally scalable: While speed is a must for creating a platform for high volume/velocity 
data processing, a single node has its limitations when it comes to the myriad of events it can 
process per second. A node is represented by a single machine in the system that runs Storm 
applications. Because Storm is a distributed platform, you can expand your Storm cluster and boost 
your application's processing power. Additionally, it is linearly scalable, allowing you to double 
the number of nodes while maintaining the same processing capacity. 

 

- Fault-tolerant: Worker processes in a Storm cluster perform units of work. If a worker dies, 
Storm will restart it on a different node in the cluster. If the worker's operating node dies, Storm 
will restart the worker on that node. 

 

- Data processing is guaranteed: Strong guarantees are provided by Storm that any message 
entering a Storm process will be processed at least once. Storm will repeat any failed tuples or 
records in the event of a failure. Additionally, it can be set up to only process each message once.  

 

- Simple to use: Storm is straightforward to implement and manage. After deployment, the cluster 
needs little upkeep. 

 

- Programming language not dependable: The programs that run on the Storm platform can be 
built in any programming language that can read and write to common input and output streams, 
even though the Storm platform runs on the Java virtual machine (JVM).[24] 

 

5.2. Market Adoption 
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Because Apache Storm thrives in huge data contexts, it frequently acts as the foundation for 
dependable data streaming in businesses, delivering speedy insights and outputs. 

Several prominent use cases include: 

 

- Spotify, makes use of Storm for several real-time functions, including targeting, analytics, 
monitoring, and recommendation systems. Storm allows for a fault-tolerant, low-latency 
distributed system when combined with other technologies like Kafka and Cassandra. 

 
- Twitter, uses Storm in both production and testing environments. Real-time analytics, revenue 
optimization, discovery, and personalization are some applications. 

 
- Flipboard, is a single location where you can browse and save all of the news that interests you. 
At Flipboard, systems like Hadoop, ElasticSearch, HBase, and HDFS are used with Apache Storm 
to build incredibly extensible platforms. Here, Apache Storm is used to provide services like 
content search, real-time analytics, bespoke magazine feeds, etc. 

 
- RocketFuel, is a startup that uses artificial intelligence to scale increase marketing returns on 
investment in digital media. Using Storm, they are developing a platform that would provide real-
time tracking of impressions, clicks, bid requests, etc. This platform is designed to function by 
copying crucial Hadoop-based ETL pipeline workflows. 

 
- Infochimps, uses Storm as a source for Data Delivery Services, one of its cloud data services. It 
makes use of Storm to offer cloud services for data gathering, transmission, and sophisticated in-
stream processing that could be linearly extensible. 

 
- Wego, is a metasearch engine for travel that was developed in Singapore. Here, data arrives at 
various times from all across the world. Wego is able to find real-time data, address any 
corresponding issues, and give the best results to the user with support from Storm. 

 
- WebMD, makes use of Storm in a mobile setting for real-time updates and NLP (natural language 
processing) workloads. ETL and marketing pipelines are examples of internal applications. 

 
- NaviSite, is using storm is its event log monitoring and auditing system. Every log that is 
produced by the system will pass through Storm. If there is a match, Storm will save that specific 
message to the database. If not, it will check the message against the collection of regular 
expressions that have been preset. 
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6. Storm limitations 

 

Although Apache Storm is commonly viewed as an innovative framework in the field of 
distributed stream processing, unfortunately, it is less well-known than competing frameworks. 
This is mostly caused due to the following fundamental constraints. 

 

- API 

Most competitive technologies offer the creation and use of SQL-like APIs for their underlying 
frameworks, such as the Spark SQL & Dataframe API and the Flink SQL & Table API. 
Development efficiency and framework adoption are directly affected by such API connections 
and support. Storm SQL is still in its infancy despite being around for a while. 

 

- Time management 

Advanced stream processing relies heavily on the principles of time management, particularly 
event time and processing time. Unfortunately, event timing is not a feature that Apache Storm 
officially supports out of the box. This has hugely impacted this technology from being embraced 
by the mass tech community. 

 
- Windowing 

Windowing and support for window-based aggregations are two more essential features of stream 
processing. To do this, the underlying framework must provide a precise description and support 
for temporal semantics. As was already established, Apache Storm has little to no support for 
event-based time management, which directly correlates to windowing methods not being present 
in Apache Storm. 

 

7. Conclusions 

 

Prior to Storm, worker thread architectures and queues were used to manage real-time data. These 
patterns included queues that were constantly writing data and others that were reading and 
processing it on a regular basis. However, this structure was not only quite delicate, but it also fell-
short of real-world situation requirements. Instead of doing the work itself, a lot of effort would 
be spent handling data loss, maintaining the entire system, and serializing/deserializing messages.  
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focused on raising the awareness of young consumers on the use of green products as well as the 
advantages they bring to the environment. 

 

Literature Review on Circular Economy 

From a Linear to a Circular Economy 

It conceptualizes a new economic system of change in business model innovation on one hand, 
and consumer behavior on the other, in which, both producers and consumers focus on 
reprocessing, renovating, and recycling previously used materials and products (Hysa, 2020). 
According to (IPPM) the revised Strategy of Integrated Management of Waste is developed on the 
vision or perception of the concept of "zero waste", so that waste is collected and treated as raw 
materials, and management is done following the concept of circulating systems, serving the 
criteria of using and preserving raw material resources. The circular economy has become a 
dominant factor in economic development, increasing well-being or creating new jobs by reducing 
greenhouse gas emissions, waste, and pollution. 

 

From Circularity to Sustainability 

The circular economy is part of the 2030 Green Agenda, a strategic decision by the European 
Commission. Sustainable development is a development that meets the needs of the present 
without compromising the ability of future generations (Kruja, 2013). Circular Economy is based 
on three dimensions, economic, social, and environmental. The cooperation of these dimensions 
makes the environment more sustainable. It also results in healthier generations. Empowering 
consumers and providing them with cost-saving opportunities is a key building block of a 
sustainable environment (Commission). 

 

Green products and green innovation 

Green Innovation refers to all forms of innovation that minimize environmental damage and 
ensures that natural resources are used in the most effective way possible. According to (Takalo, 
2021) environmental degradation has turned into a major threat to human survival. A successful 
Green Innovation improves the market position attracts customers, provides green services, and 
gains a competitive advantage (Takalo, 2021). Consumers' green awareness is a key market-driven 
factor that promotes the sustainable supply chain, and their demand for green products has elicited 
extensive attention in the world (GuoLi, 2021). 
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Materials and Methods  

The purpose of the study is to highlight the impact that the new generation today have on the 
circular economy and how they can face the challenges of buying and consuming green products. 
A questionnaire with 200 samples was designed face-to-face with science master's students in all 
faculties of the Agricultural University of Tirana. This university has various faculties such as: 
Faculty of Economics and Agribusiness, Faculty of Biotechnology, Faculty of Agriculture, Faculty 
of Forestry, and Veterinary Medicine. Quantitative and qualitative data were processed with the 
SPSS statistical program. In this study, descriptive analysis with tables and graphs as well as the 
multifactorial regression model are included. The answers to the interviewers are random and real. 
The questionnaire includes socio-demographic variables, also specific questions about the circular 
economy and green products. This literature will serve new generations as valuable information 
transitions from a linear to a circular economy, where the main priority is saving the sustainability 
of the environment. 

The results show that new generation are ready to pay more for green products in order to save the 
sustainability of the environment. The less waste, the more sustainability and, above all, the health 
and well-being of the consumer. 

 

Analysis Descriptive 

   Table 1 Gender of the interviews 

Description Frequency Percent Valid Percent Cumulative Percent 

Valid 

Female 104 52.0 52.0 52.0 

Male 96 48.0 48.0 100.0 

Total 200 100.0 100.0  

  The table above shows the gender of interviews. 52% are female and 48% are male. 

 

   Table 2. Age of the interview 

Description Frequency Percent Valid Percent Cumulative Percent 

Valid 

18-25 160 80.0 80.0 80.0 

25-35 28 14.0 14.0 94.0 

Over 35 12 6.0 6.0 100.0 

Total 200 100.0 100.0  
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The table above shows the monthly income of the students interviewed. Nowadays, young people 
have more opportunities to work as part-time, also online. This can be seen clearly in their monthly 
income.  

Table 6. Do you think that the transition from a linear to a circular economy is beneficial for the 
environment today? 

Description Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 124 62.0 62.0 62.0 

No 12 6.0 6.0 68.0 

Maybe 64 32.0 32.0 100.0 

Total 200 100.0 100.0  

Table 6 shows the data of the transition from linear to a circular economy. 62% agree with this 
phenomenon, 6% no and 32% are not sure about this change. 

 Table 7. Have you heard of green products before? 

Description Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

Yes 180 90.0 90.0 90.0 

No 20 10.0 10.0 100.0 

Total 200 100.0 100.0  

 

Table 7 shows that 90 % have had information about green products, but 10% are not informed 
about them. 

    Table 8. Do you think that the use of green products affects the conservation of exhaustible 
resources? 

Description Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

Yes 132 66.0 66.0 66.0 

No 20 10.0 10.0 76.0 

Others 48 24.0 24.0 100.0 

Total 200 100.0 100.0  
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   Table 11. If the logic of the circular economy is so compelling, why aren't more companies doing 
it already? 

Description Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

It has high costs 64 32.0 32.0 32.0 

Information missing 60 30.0 30.0 62.0 

Pressure of time 16 8.0 8.0 70.0 

Lack of interest 60 30.0 30.0 100.0 

Total 200 100.0 100.0  

    

The most important indicators are the high cost, missing information and no high interest. 

ANOVA a 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 11.888 4 2.972 4.429 .002b 

Residual 130.832 195 .671   

Total 142.720 199    

a. Dependent Variable: How ready are you to pay more for GP?  

b. Predictors: (Constant), Monthly Income, Age, Gender, Level of education 
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Logic Model: 

 

 D (Willingness to pay) =f (Gen, Age, Place, Educ, Income) +e 

 

Model 
Unstandardized Coefficients Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 

(Constant) 1.038 .381  2.727 .007 

Gender .104 .124 .061 .835 .405 

Age .258 .125 .171 2.059 .041 

Level of 
education .094 .135 .057 .693 .489 

Monthly 
Income .081 .038 .158 2.135 .034 

 

 

Chi-Square Tests 

Description Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 16.498a 2 .000 

Likelihood Ratio 15.690 2 .000 

Linear-by-Linear 
Association 11.746 1 .001 

N of Valid Cases 200   

 

Discussion and Conclusions 

Data processing shows that we have 52% are female and 48% are male. 

According to the data above 80% are 18-25 years old, 14% 25-35 years old and 12 % are over 35 
years old. The age is new generation because the survey is conducted with master students of the 
Agricultural University of Tirana. Most of them live in an urban area (80%) and only 20% live in 
a rural area. 
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Prominence refers to the requirement not to present APMs with more prominence, emphasis or 
authority than the most directly comparable measure calculated and presented in accordance with 
GAAP. Also, the APMs should not, in any way, confuse or obscure the presentation of the 
GAAP/IFRS measures and they should not distract from measures directly stemming from 
financial statements. 

Comparatives and consistency require that APMs be provided for comparative periods and 
presented consistently over time. In case an entity determines it will no longer present a particular 
APM, the reason should be explained. Also, if an entity decides to change an APM, it should 
explain the nature and the reason for making this change, including why the revised APM is more 
relevant.  

Labels is related to the requirement to present and label the APMs in such a way that they are 
distinguished from GAAP measures. These labels should be meaningful and should reflect the 
composition of the APM. The label used should specifically not be similar or possible to confuse 
with labels used by IFRS. 

Definitions of the APMs should be clearly provided and also a clear explanation of the basis of 
calculation. Also, a definition of components of APM including details of any material hypothesis 
or assumptions used in the calculation of APMs is required to be provided. ESMA also requires 
definitions to be disclosed for all APMs used in a clear and readable way. The ESMA guidelines 
also set out that the definition should indicate whether the APM relates to past or future reporting 
periods.  

Reconciliations. The IOSCO guidelines require entities to provide a clear and concise quantitative 
reconciliation from the APM to the most directly comparable GAAP measure presented in the 
financial statements explaining the adjustments. When a reconciling item cannot be extracted 
directly from the financial statements, the reconciliation should show how the figure is calculated. 

Explanations as to why a certain APM is included should also be provided. Entities should explain 
why they believe that an APM provides useful information regarding the financial position, cash 
flows or financial performance as well as the purposes for which the specific APM is used. 

Location in the financial statements is also a crucial issue because it sometimes impacts the ability 
of investors to properly judge on the performance of the company. The guidelines generally require 
APM-related disclosures to be provided in the same document as the APMs themselves. The 
ESMA guidelines specify that such references should direct users to the information, suggesting 
the use of hyperlinks to the relevant documents or precise reference identifying the relevant page, 
section or chapter of the documents. 

The purpose of this study is to analyse the extent and quality of use of APMs by several large 
companies in the European Union by focusing on the above crucial topics. The rest of the paper is 
organized as follows. In the next section we present a brief literature review by focusing on the 
fact that the majority of studies are not done in EU or IFRS domains. The third section explains 
the methodology and dataset. The fourth section presents the main findings on how some of the 
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profitability, growth and leverage were significant factors as well. The results also confirmed the 
directions of the predicted relationships, except for institutional ownership. However, this variable 
did not have a significant effect on the disclosure of alternative performance measures which 
means that it is not an important determinant according to the results. 

Literature review suggests that there are a lot of areas that could be completed with research on 
how APMs are affected and are impacting the financial performance of entities. One specific topic 
to focus on is the practices currently followed by companies who have decided to disclose APMs. 
What measures specifically are they disclosing, and is there any commonality or order in the vast 
pool of APMs reported? 

 

Methodology and Data Sample 

As reported by Herr, Lorson & Pilhofer (2022) the literature review on APMs in Europe is not as 
rich as in US and this study aims to fill the gap and provide an analysis of the APMs that big 
European corporations include and disclose in their financial statements. In our study we prepare 
a sample of fourteen enterprises that are all listed in one of the stock exchanges in the EU. The 
entities included in the sample are not randomly selected; instead they are selected purposefully to 
prepare a meaningful representation with at least two companies from each of the six most 
important economic sectors in the EU (the pharmaceutical, telecommunication & IT, beverages, 
food, apparel &fashion and industrial entities). 

The list of the companies in our sample is provided in table 1 below. We have paired the companies 
according to their main business activities in order to try and look for any potential similarity in 
the APMs they are choosing to disclose. On some occasion, more than two companies are 
identified and analysed per sector, without any intention or prejudice. 

 

Table 1: List of EU big public companies analysed by authors. 

 

No Company Sector 

1 SANOFI 

Pharmaceutical 2 BAYER 

3 VODAFONE 

Telecommunication and IT 

4 ORANGE 

5 SAP 

6 ABinBeV 

Beverages 7 HEINEKEN 
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8 NESTLE' 

Food 9 DANONE 

10 LVMH  

Apparel and Fashion 11 KERING 

12 DAIMLER 

Industrial 

13 BMW 

14 VOLKSWAGEN 

 Source: Authors of the study 

 

We screened the entities annual reports issued in 2022 and 2021 thus studying financial year 2019, 
2020 and 2021. The analysis of their annual reports consisted in the following areas that are 
deemed important also by studies carried out before by auditing companies and standard setters 
(Mazars; EY and ISACA). Therefore, we had the following three objectives while we analyzed 
our sample. 

the identification of the APM indicators frequently used by the entities in the sample. We have 
classified the APMs in three categories, such as performance indicators, financial situation 
indicators and cash flows indicators to have a better understanding on which was the focus of 
reporting for each of the entities and if there was any commonality or similarity within sectors. 

Detecting any key divergences across entities belonging to the same sector in the labelling and 
calculation of the same or similar indicators. 

the assessment of the level of disclosure provided about the definition and reconciliation of the 
APMs. This is one of the hottest topics of non-comparability among entities and one area 
specifically mentioned by regulators. 

The identified APMs were grouped in three main categories and if any of the entities in the sample 
used a variation of any of previously identified APMs, or if the entities had used another new 
indicator, we have included that in the dataset by extending the variables examined. 

Performance indicators. Three measures, the Cash Earnings, EBIT and EBITDA were included in 
this category as mainstream indicators of alternative performance appraisal. Cash earnings are 
commonly calculated by adding back to the net profit the depreciation and amortization and other 
nonmonetary expenses. EBIT is calculated by adding back to the net profit the interest expenses 
and taxes. EBITDA looks like a combination of the two indicators above as it is calculated by 
adding back to the net profit both the non-monetary items and the interest expenses and taxes. 
These three indicators are among the most commonly used APMs by entities, as far as we can 
observe from their financial statements. 
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Table 2. APMs disclosed by the sample studied by authors. 

 

    Performance indicators Financial Status 
Cash flow and 
liquidity  

No Company 
Cash 
Earnings EBIT  EBITDA  

Net 
Financial 
Debt 

Gross 
Debt 

Free 
Cash 
Flows 

Underlying 
Profit  

1 SANOFI   Y   Y   Y   

2 BAYER Y Y Y Y   Y Y 

3 VODAFONE Y Y Y Y Y Y Y 

4 ORANGE     Y Y   Y   

5 SAP Y   Y Y   Y Y 

6 ABinBeV   Y Y         

7 HEINEKEN   Y Y Y   Y   

8 NESTLE'     Y Y   Y Y 

9 DANONE Y Y Y Y   Y   

10 LVMH            Y   

11 KERING     Y Y       

12 DAIMLER Y Y Y Y Y Y Y 

13 BMW   Y       Y   

14 VOLKSWAGEN Y Y Y Y Y   Y 

Source: Authors of the study. 

 

We can see that there are companies that are engaged in disclosing all of them (such as Daimler), 
but also there are entities that report only on two or three of them, and focus more on either 
traditional financial ratios, or non-financial reporting, or both of the above. Chart 1 shows the 
cumulative number of APMs disclosed by the companies included in our sample (the 
telecommunication & IT, and the industrial sector which are represented by three companies in 
our sample instead of two, are adjusted accordingly). Overall, we witness an interest by the 
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Second, we notice that companies operating in the beverages sector and those operating in the 
apparel & fashion sector (especially the latter) are not disclosing as many APMs and instead (if 
we carefully analyse their annual or integrated reports) they focus more on the non-financial 
reporting, sustainability and climate related which is gaining prominence recently especially 
regarding these two industries. The disclosure of the sustainability or climate related indicators is 
not the focus of this paper, but we may mention some of them here, such as the carbon gas 
emissions, the reduction in waste, better water management and clean business (not using child 
labor or not testing products in animals). Yet, the focus of these companies on the non-financial 
indicators should not be seen as a compensation for the lack of use of the APMs, because each set 
of indicators has its own relevance. 

Third, it is observed that more APMs in general are disclosed from companies operating in 
telecommunication, industrial and pharmaceutical industries. These companies are also among the 
most creative ones, introducing new measures and adjusting the existing ones according to their 
own specific activities. Of course, this remains a very general observation and a better assessment 
of the issue based on a larger database would be needed. 

The last objective of this study was the assessment of the level of disclosure provided about the 
definition and reconciliation of the APMs, we found that companies were in general following the 
guidelines of ESMA in providing clear definition of their indicators, comparability with measures 
from previous years and also reconciliation with the line items from the financial statements itself. 
One major weakness noticed though was the fact that only but a few of them clearly argued the 
reasons of reporting the specific APMs of their choice. So, after analysing them, for most of the 
entities is not clear enough why management puts more importance on these specific measures 
and how they are supposed to help in understanding better the activity of the enterprise. As a 
recommendation of this study, we put forward the need to have full information on why entities 
are disclosing (or not disclosing) certain APMs and how to relate this information, with other 
pieces of financial and non-financial information. 

 

 Main findings and conclusions 

 

In this paper we analyze the current status of APMs reporting across big public companies in 
Europe. As previous studies have revealed, the status of APMs research is underdone in Europe 
and other countries except for the US, and it is here that this study aimed to contribute. The use of 
the alternative performance measures has increased substantially and the regulators still need to 
catch up with the trend and are doing so by performing analysis, issuing guidelines and studying 
the situation from close. The same trend should be followed by empirical research which should 
focus on how the APMs are used, and if they are adding value to financial reporting at all or not, 
thus serving as orientation for both regulators and entities. 

 





https://www.ey.com/en_gl/ifrs-technical-resources/applying-ifrs-alternative-performance-measures
https://www.ey.com/en_gl/ifrs-technical-resources/applying-ifrs-alternative-performance-measures
https://theses.ubn.ru.nl/browse?value=Brinkman%2C+Erik&type=author
https://ssrn.com/abstract=1729772
https://dx.doi.org/10.2139/ssrn.1729772
https://ssrn.com/abstract=3208928
https://dx.doi.org/10.2139/ssrn.3208928
https://ssrn.com/abstract=1015985
https://dx.doi.org/10.2139/ssrn.1015985
https://ssrn.com/abstract=2662054
https://dx.doi.org/10.2139/ssrn.2662054
https://ssrn.com/abstract=4186680
https://dx.doi.org/10.2139/ssrn.4186680
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Table 1 Respondents per position in the industry 

 

Position in construction 
company 

 

Respondents 

 

Construction Manager Respondent 1 

Project Manager Respondent 2 

Architect Respondent 3 

Supervisor Respondent 4 

Engineer Respondent 5 

Sales and Marketing Director Respondent 6 

 

A thematic analysis was conducted to understand the level of acknowledgement and adoption of 
the principles of Circular Economy by the construction companies. This method enables 
researchers to divide data sets into themes and analyze, trace, and observe repeated patterns (Braun 
& Clarke, 2006). It enables to gather relevant data through coding (Bryman, et al., 2019) and 
analyze the differences and similarities when comparing different interviews. 

 

Findings 

 

Through thematic analysis was investigated the level of acknowledgement and adoption of the 
principles of Circular Economy by the construction companies and the unique challenges and 
opportunities the sector faces in transitioning to CE. 

 

When asked about the CE acknowledgement level, respondents indicated a low level of awareness 
and involvement in CE practices in the industry.  

 

We have low awareness on circular construction on the management level of our clients. None of 
them has ever asked how they can make the buildings more circular. I think they do no understand 
what that means. R3 
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The construction industry has not started acting in the circular direction yet. There are some test 
projects promoted but there are no solid practices in the industry. R1 

 

We definitely need knowledge and expertise in order to think and act on circularity level. It has 
been promoted on a general level, encouraging the construction firms to be more sustainable, but 
we are still missing its application. R2 

 

When asked about what drives the transition to CE for construction industry, the key drivers 
resulted in : 

 

Legislation  

 

Although Albanian Legislation addresses circular economy with waste management issue of the 
construction industry there are still no acts or dedicated legislation requiring a transition to circular 
economy, no subsidy or support for those who reduce, reuse or recycle waste. 

 

A substantial contribution to the transition to a Circular Economy would be taxonomy regulation. 
R1 

Only if sustainability is related to monetary benefits, than it will get a push in the industry. R6 

 

All the respondents agreed that a taxonomy regulation would support the transition to 
environmentally sustainable economic activities.  

 

The Government is responsible for directing the construction companies towards sustainable 
expenditures. R5 

Customer 

 

The customer requirements are indirectly pushing us towards Circular Economy solutions.R1 

 

As we are a contractor, our customers, tell us what they want in terms of  sustainable materials 
and practives which accelerates the connection of CE to the business. R2 
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Conclusion 

 

The purpose of this study is to provide an overview of the current situation on CE application in 
the construction industry in Albania and the opportunities and challenges in transitioning to 
circular CE.  

 

Findings imply that construction firms in Albania are working and operating with linear business 
models. CE is a quite a new concept in the construction industry and most of the industry 
representatives lack knowledge towards CE practices. Companies are aware of the aspects of 
circular economy such as recycling and reuse but are in the very early stage of the adoption. 

 

All construction firms are profit orientated corporations and there is a lack of proper circular 
business model in the industry.  

 

Research findings indicate that CE is a recent concept, and the construction companies cannot use 
it, unless a circular system of recycling and reusing is implemented by the government. The 
legislation is identified as key tool to affect the industries transition to CE and the government 
should keep implementing policies to motivate the adaption of sustainable practices.  While 
customers and social responsibility of stakeholders have been identified as important drivers, but 
right now the Government and EU policies are the real accelerators for the transition to circular 
practices.  

Circular practices can bring massive benefits to the sector both environmentally and economically. 
The complex structure of the industry has been identified as the major challenge while the effects 
of the legislation on construction companies regarding the implementation of circular economy is 
an opportunity to be further studied. 

 

An important finding is the lack of research in the field. To apply and monitor the progress of 
circular economy of the construction industry and the country at large, accurate and easily 
accessible data is needed for each sector, mainly the sectors that are essential to the development 
of a circular economy. 
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Abstract 

 

Enterprises are facing the two-sided challenge of adapting from one aspect to the needs of the new 
emerging circular economy requirements and the tough competition deriving from new emerging 
digital business models, hence they must develop innovative strategies to identify customers and 
serve them based on their behavior and characteristics. Identification of customer clusters serves 
as a basis for an appropriate strategy to predict customer churn. There are many different models 
and algorithms to use for customer segmentation, each with specific characteristics. Some of these 
models and two of many frameworks that use a combination of the algorithms are explained in the 
second section of this paper.  

The methodology is explained in section three, represented by a survey in the coffee industry. The 
purpose of the survey is to collect customer data based on predefined variables, which will serve 
as additional information on the RFM analysis. On the last section we have concluded with a 
proposition of a new integrated method for customer clustering, which will be part of our future 
work. 

 

Keywords: circular economy, customer churn, RFM, cluster algorithms. 

 

1. Introduction 

 

Predicting and evaluating customer behavior, especially predicting customer churn, has a strong 
impact on the success of a business. For businesses is important to understand better customers 
performance and develop a predictive model to analyze and identify churning users. The main 
focus of companies is to classify valuable customers accurately and quickly among the large 
amount of data. There are various flavors to define user churn in different industries. 
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because they are considered noise, but actually the detection of outlier data or so-called anomaly 
data is necessary if there is a dataset that provides important information to the system. 

M. A. Farajian, Sh. Mohammadi, B. S. Bigham, F. Shams, in Selecting Smart Strategies Based on 
Big Data Techniques and SPACE Matrix (FASE model)[5], used the Fuzzy C-mean algorithm to 
clustering customers. Fuzzy-CMeans (FCM) is a fuzzy clustering method, based on K-means 
clustering concepts to partition collection of objects into clusters, i.e. FCM iteratively determines 
the cluster centers and updates the memberships of objects [6]. 

 

2.2. Classification Algorithms 

Priyanka Rani, Nitin Mishra, Samidha D.Sharma, on their study [7] proposed HPID3 classification 
algorithm. After creating an innovative decision tree structure, it predicts future outcomes.  

On the other side, conventional ID3 algorithm, firstly splits horizontally the sample of RFM dataset 
and then applies some mathematical calculations, to construct decision tree and then to predict 
future customer behaviors by matching pattern. 

HPID3 algorithm significantly reduces the processing time mean absolute error, relative absolute 
error and memory space required for processing the dataset and for constructing decision tree. It 
is suitable for small or medium datasets. The performance of the proposed algorithm is analyzed 
by the standard RFM dataset and compared with the conventional ID3 algorithm using weka data 
mining tool where the results are better for the proposed technique[7]. 

Both the algorithms have been tested in different types of RFM dataset in various industries. 
According the experimental results, the proposed HPID3 algorithm is more effective than 
conventional ID3 in terms of accuracy and processing speed. 

 

2.3. Algorithms for associations rules 

The first algorithm for mining association rules, Apriori algorithm, was proposed in 1994 [5]. Zhou 
Xin, on his paper [9], introduces an improved RDBMINER algorithm and apply it to mine 
association rules in retail banking relational databases. The advantage of this algorithm is that it 
can directly mine association rules in relational datasets without converting relational data format 
to basket data format when applying such existing algorithms for basket data. 
It considers min_supp and min_conf in the process of finding ISIs and corresponding ISEs, and 
give its advantages over RDB-MINER algorithm. 

The difference between existing RDB-MINER algorithm and the improved one is that the former 
considers support and confidence after getting all the ISIs, the latter considers support and 
confidence in the process of algorithm, the latter has better performance in time complexity, when 
the volume of data is very big, the performance becomes important, so choosing a suitable 
algorithm is very crucial[9]. 















https://www.intechopen.com/books/knowledge-oriented-applications-in-data-mining/data-mining-using-rfm-analysisProf
https://www.intechopen.com/books/knowledge-oriented-applications-in-data-mining/data-mining-using-rfm-analysisProf
https://www.retentionscience.com/blog/rfm-king/
https://thescipub.com/pdf/10.3844/jcssp.2014.1197.1206
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Abstract 

The FIDIC (International Federation of Consulting Engineers) Climate Change Charter, which 
outlines the fundamentals of addressing climate mitigation, adaptation, and resilience in the built 
environment, was published in November 2021. Although the Climate Change Charter has not yet 
had an effect on the drafting process, future adjustments are anticipated to incorporate sustainable 
business practices into the standard form contract. 

This paper examines the responsibilities of the various parties involved in the construction industry 
as well as the possible courses of action for individuals, projects, businesses, and institutions 
towards positive environmental impact. In order for the sector to truly and significantly impact 
mitigating and enhancing the resilience of infrastructure and maintaining people's quality of life, 
it is imperative that organisations such as FIDIC lead by example. It will be essential to upskill 
the industry to handle the carbon reduction challenge by educating players in the industry to plan, 
design and execute for a low-carbon future through the sharing of information, case studies, and 
experience for construction project management in an easy-to-understand and simple way. 

 

Keywords: FIDIC, International Federation of Consulting Engineers, construction, environmental 
impact, Climate Change Charter 

 

Jel Code: L74, Q51 

 

1. Introduction  

 

The construction and operation of infrastructure is responsible for an estimated 70% of global 
carbon emissions, with concrete alone accounting for 7%. If we are to achieve net zero by 2050, 
the construction and engineering communities must play a critical and immediate role. [1] 

Inclusion of the Republic of Bulgaria into European political, socioeconomic, and financial 
structures is unthinkable without a thorough study and familiarization with the legislation, legal 
framework, normative base, and other rules and documents used in European countries and 
international institutions, as well as without bringing our legislation, regulatory framework and 



International Conference                                             Circular Economy: Opportunities and Challenges 

143  

good practices in terms of Environmental impact in line with European ones and achieving 
maximum compliance. This fully applies to the construction industry in all phases of the 
investment process, including research, design, building material waste, construction contracting, 
equipment supplies and installation, performance control, acceptance and payment of completed 
works, services, commissioning, and maintenance during the warranty period and operation. 

The responsibilities of the various parties involved in the construction industry as well as the 
possible courses of action for individuals, projects, businesses, and institutions towards positive 
environmental impact should be analyzed and communicated. In order for the sector to truly and 
significantly impact mitigating and enhancing the resilience of infrastructure and maintaining 
people's quality of life, it is imperative that organizations such as FIDIC lead by example. It will 
be essential to upskill the industry to handle the carbon reduction challenge by educating players 
in the industry to plan, design and execute for a low-carbon future through the sharing of 
information, case studies, and experience for construction project management in an easy-to-
understand and simple way. 

The FIDIC (International Federation of Consulting Engineers) Climate Change Charter, which 
outlines the fundamentals of addressing climate mitigation, adaptation, and resilience in the built 
environment, was published in November 2021.  

 

2. Literature review 

 

The construction industry has caused serious environmental issues, such as climate change and 
energy shortage, as using traditional methods for buildings generate 33% of greenhouse gases and 
consume over 40% of global energy. [2] 

The BIM technology has helped to make it easier to manage and integrate information throughout 
a building's entire life cycle. BIM has the potential to be one of the most effective ways to handle 
this problem. [3] 

Building materials and the construction industry as a whole have significant negative effects on 
the environment since they demand a lot of energy and resources during their manufacturing, 
usage, and even destruction processes. These effects of materials include ecological destruction, 
harm to human health, and global warming in addition to an increase in energy consumption. Prior 
to the design and construction of buildings, it is essential to examine and analyze building materials 
in order to identify risks and empower decision-makers to decrease such risks. [4] 

Annually, more than three billion metric tons of raw materials are consumed to 

manufacture building materials and products around the world. The building 

industry is the second largest consumer of raw materials, after the food industry. [5] 

To make buildings "less carbon-intensive over the course of their whole life cycle," the European 
Commission embraced the "life cycle thinking and circularity" idea in the Renovation Wave 
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initiative (European Commission 2020a). Whole-life carbon is anticipated to begin to be included 
into the policy framework as a result of the current evaluation of important policy and legislative 
files, such as the Energy Performance of Buildings Directive, the Energy Efficiency Directive, and 
the Construction Products Regulation. [6] 

Other institutions worldwide also work in the direction of influencing the construction industry 
towards better environmental practices. FIDIC states that global action is needed to save and 
enhance our environment. According to the Briefing note from 2019, government, the public, and 
the commercial sectors must all participate in the effort. Additionally, FIDIC advises member 
groups to stay current on environmental trends around the world and to interact with and talk about 
environmental issues with experts from various fields. [7] 

 

3. Tools and methodology 

 

The linguistic, systemic, historical, and functional methodologies for interpreting legal 
frameworks in the construction business are applied in the current research. The four basic logical 
research methods are analysis, synthesis, induction, and deduction. FIDIC contract templates have 
been used to study the regulatory framework and the environmental impact of such authorities to 
the construction practices. The research outlines the specifics that are regularly encountered in 
construction contracting practice. 

 

4. International Federation of Consulting Engineers (FIDIC) 

 

Over the past 50 years, the International Federation of Consulting Engineers (FIDIC) contracts 
have evolved into the global norm for the consulting industry. On all kinds of projects, they are 
accepted and used internationally in numerous countries. 

Due to the huge and frequently insurmountable variations between national jurisdictions, 
researchers and practitioners in the construction and legal sectors have questioned the feasibility 
of developing a "common law of construction contracts" across nations and regions. However, 
despite these gaps and differences, the application of FIDIC contracts has produced successful and 
functional outcomes when incorporated into the framework of national jurisdictions, indicating 
that there is sufficient substantive agreement upon which to construct and adapt FIDIC contracts 
and terms to the demands of national legislature. [8] 

FIDIC users are already familiar with the current standard form contracts' environmental clauses: 
"The Contractor shall take all reasonable steps to protect the environment, both on and off the 
Site," says subclause 4.18 of the 1999 Red Book. 

In the 2017 set of contracts, the Contractor's duty to protect the environment is changed from 
"reasonable" to "necessary." 
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Under subclause 2.3 of both the 1999 and 2017 suites, the employer is responsible for making sure 
that its employees and other contractors take "similar" (1999) or "the same" (2017) actions as the 
contractor under subclause 4.18. 

The main problem is that 4.18 is not clear. There is no definition of "environment," and it is not 
clear what "reasonable" or "necessary" steps might be for the contractor and/or the employer's 
staff. 

It is possible for FIDIC to make these rules stronger by adding, for example, additional 
requirements to meet certain sustainability ratings, to use sustainable materials and/or construction 
methods, or to take all steps possible to reduce the project's carbon footprint. Probably this is the 
direction that should be developed with the helps of the new initiatives within FIDIC. [1] 

In addition to that, The FIDIC Board established the FIDIC Sustainable Development Group, also 
referred to as "the Body," as a working committee. Their main responsibilities are to: 

Assess the construction industry's influence on the SDGs (Sustainable Development Goals) and 
advise consulting engineers on how to optimize this influence by creating strategies, tools, and 
training  

Evaluate the potential impacts of climate change and offer a forum for consulting engineers to 
discuss ways to make structures, infrastructure, and cultural heritage more tolerant of climate 
change, mitigated, and prepared for it. 

Suggest the best sustainability policies and practices to FIDIC. 

According to FIDIC, the Engineering Industry is essential to advancing, supporting, and 
implementing the SDGs on a worldwide basis. In that sense, difficulties persist, and a wider 
worldwide consensus on uniform standards and certification procedures is required. [9] 

 

FIDIC Climate Change Charter 

 

The Climate Change Charter represents a significant new call to action by FIDIC, the global 
consulting engineering industry body which represents over 40,000 companies and more than one 
million professional engineers and consultants around the world. It outlines the fundamentals of 
addressing climate mitigation, adaptation, and resilience in the built environment. 

This charter recognizes the agreement reached at COP21, or the Conference of the Parties to the 
1992 United Nations Framework Convention on Climate Change, which took place in Paris, 
France, in 2015, and is known as the Paris Agreement. The Paris Agreement outlined goals for 
limiting the increase in global temperature to 1.5 degrees Celsius above pre-industrial levels, 
improving the capacity for climate adaption, and aligning financial flows with low-carbon and 
climate-resilient development.  
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According to FIDIC, there needs to be a fundamental change in how society, businesses, industries, 
institutions, and governments (on a worldwide scale) approach limiting temperature rise, 
mitigating its effects, fostering adaptation, and addressing the aforementioned problems. 
According to FIDIC, there is currently a global climate emergency. Over the next 30 years, this 
disaster will continue to worsen and will affect an increasing number of individuals and 
communities. By taking this position, FIDIC is working toward the following goals outlined in the 
FDIC's statutes: 

Act as a global representative for the consulting engineering sector.  

Be the foremost expert on matters pertaining to business practice.  

Encourage excellence in project management, risk management, and leadership. 

Fight against and denounce bribery and corruption while advancing morality, honesty, and 
openness in business. 

Promote diversity, equal opportunity, and inclusiveness. Encourage the development of talent, 
skill, and future leaders for the consulting engineering sector. 

The Climate Change Charter was first published in November 2021. 

Although the Climate Change Charter has not yet had an effect on the drafting process, future 
adjustments are anticipated to incorporate sustainable business practices into the standard form 
contract. Its commitment to tackling the climate crisis is timely and laudable. Guidance and 
briefings are always useful but there is a need for a standardized market approach with carbon 
reduction provisions. [10] 

 

FIDIC adoption worldwide 

 

There is at least one contract, and frequently more than one, underlying the foundations of every 
structure. The building of a construction site is a drawn-out and difficult process that involves a 
large number of participants, each of whom has their own objectives to fulfill during the course of 
the project. It doesn't matter what the hypothesis is; the parties with the least involvement are 
always an investor, a designer, a builder, and a supplier. Yet how are these partnerships governed 
when the persons involved are from different nations but want to work together on a business 
project? [11] 

It is crucial to understand how widely FIDIC is used globally, as seen on the map below. It displays 
every nation in the globe (102 in total to date) that accepts FIDIC contracts as valid and enforceable 
within its borders. The names of the relevant associations and/or partners that work in these nations 
and promote the adoption, comprehension, and dissemination of FIDIC are also listed. The three 
basic types of FIDIC  
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Member association (member organization): This is a national organization that frequently 
represents a group of consulting engineering organizations in the country in question. These 
organizations are renowned for the caliber of their work and actively participate in important 
infrastructure and other construction projects both domestically and internationally. 

Associate member: those businesses, associations, firms, or groups of businesses that are active in 
nations where FIDIC does not yet have a member organization or representative. Most often, 
groups aiming to become national membership organizations for the nation in question are 
awarded this form of membership. 

Affiliate member: Whether or not there is a national FIDIC member organization in a specific 
nation, this category comprises any person, association, organization, corporation, or group of 
companies with headquarters in that nation. This form of membership is primarily intended for 
trade organizations that want to support FIDIC's local and international activities and keep close 
links with the organization. [12] 

 

Figure 2: FIDIC Member Associations 

 

Source: https://fidic.org/membership 

 

The role of the Engineer 

 

The development of the world's infrastructure has been largely facilitated by the engineering 
profession, which has also produced solutions that use engineering materials, some of which have 
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high embodied carbon emissions and may produce significant operational carbon emissions when 
used. There is considerable doubt that each of these emissions, along with those from numerous 
other industries, contributes to the global warming problem. This is an international issue, not just 
a problem for one industry. In terms of energy, water, waste, transportation, housing, and industrial 
assets, engineers are in a unique position to alter the effects of construction, infrastructure, and 
built environment emissions. 

In FIDIC and the law, the engineer's function has changed from that of a third party bridging the 
gap between the employer and the contractor to that of the employer's agent, with varying authority 
depending on which FIDIC contract model the parties choose to use. The 2017 Suite of FIDIC 
Contracts gives the Engineer more significance by giving him a strong administrative role in 
maintaining the contract and by taking a clear stance in favor of his objectivity when making 
decisions or resolving disputes. 

The "Engineer," who has a specific duty to perform throughout construction and is typically 
included in FIDIC contracts, is presumed to be the "different Consulting Engineer" mentioned. 
The "Designing Engineer" may be an engineer hired by the Employer only for the purpose of 
designing the Works (with the other Engineer taking over to supervise the Works during 
construction) or, in the case of a design-build or turnkey project, may be an engineer hired by the 
Contractor. In both roles, the Engineer can be a very impactful figure for the construction project 
and can influence the practices implemented during the design and construction. 

The FIDIC Sustainable Development Group, sometimes known as "the Committee," is a working 
committee of FIDIC that was established by the FIDIC Board. Their primary functions are: 

Determine the impact of the construction sector and provide consulting engineering with advice 
on how to maximize its influence on attaining the SDGs (Sustainable Development Goals) by 
developing strategies, tools, and training. 

Assess the possible effects of climate change and provide a venue for consulting engineers to 
exchange ideas on how to make buildings, infrastructure, and cultural heritage more resilient, 
mitigated, and climate-change-ready. 

Give FIDIC advice on the best sustainability policies and procedures. 

The Engineering Industry has a crucial role to play in promoting, supporting, and putting the SDGs 
into practice on a global scale, according to FIDIC. 
In that regard, challenges remain and there is a need for broader international alignment on 
common standards and certification methodologies. [9] 

5. Building materials lifecycle 

 

Building materials and the construction industry as a whole have significant negative effects on 
the environment since they demand a lot of energy and resources during their manufacturing, 
usage, and even destruction processes. These effects of materials include ecological destruction, 
harm to human health, and global warming in addition to an increase in energy consumption. Prior 
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to the design and construction of buildings, it is essential to examine and analyze building materials 
in order to identify risks. Materials and engineering design techniques are just two examples of 
design decisions that can have a positive or negative impact on carbon emissions and the ability to 
adapt to climate change. 

Data collection, geophysical model development, and the development of probabilistic risk-based 
models will be required to inform investment decision-making in order to achieve change 
efficiently and avoid or reduce the cost of loss and damage to buildings and infrastructure.  

The extraction of raw materials, processing and manufacture of these raw materials, transportation, 
construction and retrofitting, use and maintenance, demolition and waste management, disposal, 
and circular processing through reuse, recycling, and recovery are all included in the full life cycle 
stages of building materials, also known as value chain or supply chain processes. [13] 

Global building material use has increased, and this has led to significant pollution and waste 
emissions. The environmental costs associated with building materials arise throughout their value 
chain, from extraction to manufacture to post-demolition cleanup. 2 The three materials that have 
the greatest environmental impact during production are cement, steel, and concrete. [14] 

The majority of studies on mitigation strategies have focused on certain materials or phases of the 
value chain. Without taking the entire life cycle into account, mitigation actions for one stage of 
the life cycle may have additional or even negative environmental effects. 

The life cycle of building materials, as represented in Figure 2, constitutes of input resources, 
building materials, and output emissions in different life stages. A Building starts from the 
extraction of the raw materials all the way to the demolition, including manufacturing, 
transportation, construction and maintenance.  Energy and water usage, building materials, and 
polluting emissions. 

  





https://www.bclplaw.com/en-US/insights/fidic-climate-change-charter-what-does-it-all-mean.html
https://www.bclplaw.com/en-US/insights/fidic-climate-change-charter-what-does-it-all-mean.html
https://www.unep.org/resources/annual-report/unep-2009-annual-report
http://www.climate-charter.org/
https://stroiinfo.com/mejdunarodni-arhitekturni-klauzi/
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Abstract 

 

Our planet is facing numerous environmental and ecological challenges with a global population 
projected to reach 9.8 billion in 2050 (The World Population Prospects: The 2017 Revision). 
In 2015 is adopted the 2030 Agenda for Sustainable Development having at its core the 
Sustainable Development Goals (SDGs). Under this framework the Circular Economy (CE) 
emerges as a global trend and an effective tool for a sustainable development process. In 
December 2015, the European Commission adopted a Circular Economy Action Plan, with global 
efforts on sustainable development. Part of this EU Action Plan were also the tools to monitor 
progress towards the circular economy, where a series of indicators was developed. This paper 
aims to present the different indicators and their sub-indicators in four thematic areas of circular 
economy: production and consumption, waste management, secondary raw materials, 
competitiveness and innovation.  The European Commission set up a monitoring framework on 
circular economy, consisting in ten indicators. The paper analyzes the statistical indicators used 
to capture the main elements of circular economy, how they are calculated, the data used, through 
a literature review of the monitoring framework of circular practices across the European Union 
(EU) member states.  In order to apply and monitor the progress of circular economy of the 
country, accurate and easily accessible data is needed for each sector, mainly in the sectors that 
are essential to the development of circular economy.  
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 Introduction 

 

The planet is facing numerous environmental and ecological challenges with a global population 
projected to reach 9.8 billion in 2050 (The World Population Prospects: The 2017 Revision) [1]. 
At the 70th UN General Assembly in 2015 is adopted the 2030 Agenda for Sustainable 
Development having at its core the Sustainable Development Goals (SDGs). Under this framework 
the Circular Economy (CE) emerges as a global trend and an effective tool for a sustainable 
development process. According to European Union, the circular economy aims to maintain the 
value of products, materials and resources for as long as possible by returning them into the product 
cycle at the end of their use, while minimizing the generation of waste.  Based on the definition 
of the Ellen MacArthur Foundation (2013), a circular economy is an industrial system that is 
restorative or regenerative by intention and design, it is based on three principles: eliminate waste 
and pollution, circulate products and materials, regenerate nature [2]. All waste should become a 
source for another process: either a by-product or recovered resource for another industrial process 
or as regenerative resources for nature1. The economic benefit of transitioning to this new 
business model is estimated to be worth more than one trillion dollars in material savings [3]. 
Annual waste generation is projected to increase by 70% by 2050 (World Bank, 2018) [4]. 
According to the statistics of Eurostat in waste statistics 4.8 tonnes of waste were generated per 
EU inhabitant in 2020. 

The circular economy offers an opportunity to reinvent our economy, making it more sustainable 
and competitive. The benefits of CE include environmental benefits in terms of climate such as 
fewer emissions by reducing the greenhouse gas emissions, land productivity and soil health and 
air pollution.  The economies that operate under the CE principles have economic benefits such as 
economic growth, employment growth by creating opportunities for local jobs and social 
integration, incentives for innovation in producing and consuming. Applying circular economy 
principles across the EU economy has the potential to increase EU GDP by an additional 0.5% by 
2030 creating around 700 0002 new jobs [5] .  

 In recent years, European and international policies that aim to implement circular economy have 
been put in place, such as the Sustainable Development Goals, the Circular Economy Action Plan, 
the European Green Deal and the European Plastics Strategy. The EU Circular Economy Action 
Plan notes that it is impossible to achieve climate-neutrality by 2050 without transitioning to a 
fully circular economy. The aim of this plan is to ensures that the circular economy works for 
people, regions and cities, fully contributes to climate neutrality and harnesses the potential of 
research, innovation and digitalisation. It foresees the further development of a sound monitoring 
framework contributing to measuring well-being beyond GDP3 [6] . Part of the circular Economy 
Action Plan, in close relation with key EU policy priorities and with global efforts on sustainable 
development, were also the tools to monitor progress towards the circular economy.  

For this purpose, a series of indicators was developed, taking the necessary steps to improve the 
quality of these data. This paper aims to present the different indicators and their sub-indicators 
in four thematic areas of circular economy: production and consumption, waste management, 
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secondary raw materials, competitiveness and innovation.  The European Commission set up a 
monitoring framework on circular economy, consisting in ten indicators which are divided into 
the respective thematic areas of circular economy. The article analyses the statistical indicators 
used to capture the main elements of circular economy, how they are calculated, the data gathered, 
their unit measure, and their frequencies of dissemination, through a literature review of the 
monitoring framework of circular practices across the European Union (EU) member states.  

In Albania the circular economy is in its first step of development. In 2021, the amount of recycled 
waste in Albania represents about 18.8% of the total amount of generated waste4. In 2021, about 
2 % of total waste was treated with incineration for energy purposes4.  Albania has been awarded 
the official candidate status for accession to the EU in 2014 and Albania to gradually has to align 
legislation with the EU Acquis, including the area of environment and especially waste 
management. In order to apply and monitor the progress of circular economy of the country, 
accurate and easily accessible data is needed for each sector, mainly in the sectors that are 
essential to the development of circular economy.  

 

1- The Ellen MacArthur Foundation, Toward the Circular Economy, 2013,  

2-Final report of European Commission Impacts of circular economy on the labour market  

3- Circular Economy Action Plan. For a cleaner and more competitive Europe, European Union 
2020 

4- Institute of Statistics (INSTAT), Urban Solid Waste, 2021, Tirana, Albania 

Tools and methodology 

To achieve the goals proposed by this article, a qualitative study was conducted, employing 
a literature review, using the most recent studies and relevant articles.  This paper has been 
developed based on secondary sources of data. A thorough desk research is developed in order to 
put together all available international reports on circular economy and its related fields. The focus 
was placed on the studies that provide relevant information of policy-making processes and 
consider explicitly the core principles of circular economy, its implementation, monitoring 
frameworks and indicators of monitoring. We identified studies, documents, reports of European 
commission, on monitoring framework of circular economy, based on its indicators related with 
four thematic areas of circular economy: production and consumption, waste management, 
secondary raw materials and competitiveness and innovation.     

 

Results  

Action on the circular economy ties in closely with key EU policy priorities and with global efforts 
on sustainable development. The monitoring framework [7] on the circular economy as set up by 
the European Commission consists of ten indicators, divided into the following four thematic 
areas:  

https://www.sciencedirect.com/topics/engineering/systematic-literature-review
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1-Production and consumption. Households and economic sectors by decreasing the amount of 
waste they generate, may contribute to an increasing self-sufficiency of selected raw materials for 
the production process. 

2- Waste management. Increasing recycling is an essential part of the transition to a circular 
economy. This area focuses on the share of waste which is recycled and actually returned into the 
economic cycle to continue creating value.  

3- Secondary raw materials. Recycled materials replace newly extracted natural resources, reduce 
the environmental footprint of production and consumption and increase the security of the future 
supply of raw materials. 

4- Competitiveness and innovation.  The circular economy has its contribution to the creation of 
jobs and growth.  The development of innovative technologies improves product designs for easier 
re-use and promotes innovative industrial processes.  

Figure 1. Circular economy monitoring framework: 

Source: Eurostat 2022, https://ec.europa.eu/eurostat/web/circular-economy/indicators 

These ten indicators for the fourth thematic areas are divided into sub-indicators:  

1-Production and consumption comprises four indicators: -Self-sufficiency of raw materials for 
production in the EU; -Green public procurement, as an indicator for financing aspects; -Waste 
generation, as an indicator for consumption aspects; -Food waste. 

1.1.EU self-sufficiency 
for raw materials 

The Self-sufficiency (SS) indicator measures how much the EU is 
independent from the rest of the world for several raw materials. 

https://ec.europa.eu/eurostat/web/circular-economy/indicators
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1.5Generation of waste 
excluding major mineral 
wastes per GDP unit  

 

The indicator is defined as all waste generated in a country (in mass 
unit), excluding major mineral wastes, per GDP unit (in euro, chain 
linked volumes (2010)). The ratio is expressed in kg per thousand 
EUR. Frequency of dissemination is every two years and has the 
value 66 for 2020. 

1.6Generation of waste 
excluding major mineral 
wastes per domestic 
material consumption 

 

The indicator is defined as all waste generated in a country (in mass 
unit), excluding major mineral wastes, divided by the domestic 
material consumption (DMC) of a country. The ratio is expressed 
in percent (%) as both terms are measured in the same unit, namely 
tonnes. The smaller the value of the ratio, the better the 
performance. In 2020 was 12.8%. This indicator has a frequency of 
dissemination every two years.  

1.7Generation of 
packaging waste per 
capita  

 

'Packaging' in this case means all products made of any materials 
of any nature to be used for the containment, protection, handling, 
delivery and presentation of goods, from raw materials to processed 
goods, from the producer to the user or the consumer. It is measured 
in kg per capita and the frequency of dissemination is every year. 

1.8Generation of plastic 
waste per capita  

 

This indicator includes plastic packaging waste. The unit of 
measure is Kilograms per capita and has the frequency of 
dissemination every year. 

2-Waste management comprises two indicators: -Recycling rates, the share of waste which is 
recycled;   

-Specific waste streams, packaging waste, biowaste, e-waste, etc. 

2.1Recycling rate of 
municipal waste 

Recycling rate of municipal waste gives an indication of how waste 
from final consumers is used as a resource in the circular economy. 
The indicator measures the share of recycled municipal waste in the 
total municipal waste generation. The frequency of dissemination 
for this indicator is every year. In 2020 was 48.6%. 

2.2Recycling rate of all 
waste excluding  

 major mineral waste  

 

The indicator (in %) reflects the treatment of national waste, no 
matter where it takes place, and it excludes the waste that is 
imported from non-EU countries. 

The indicator is calculated as recycled waste (RCV_R) divided by 
total waste treated excluding major mineral wastes (TRT), 
multiplied by 100. The amount of recycled waste is adjusted as 
following: waste treated in domestic plants plus waste sent out of 
the country for recycling minus waste imported and treated in 
domestic recycling plants. It is disseminated every two years. In 
2020 was 53%. 
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2.3Recycling rate of 
packaging waste by type 
of packaging  

 

The indicator (in %) is defined as the share of recycled packaging 
waste in all generated packaging waste. Packaging waste covers 
wasted material that was used for the containment, protection, 
handling, delivery and presentation of goods, from raw materials to 
processed goods, from the producer to the user or the consumer, 
excluding production residues. It is disseminated every year.  

Packaging waste is broken down into 'paper and cardboard 
packaging', 'plastic packaging', 'wooden packaging', 'metallic 
packaging' and 'glass packaging'. Recycling rate of plastic 
packaging waste counts exclusively material that is recycled back 
into plastic (material recycling / generation). 

-Recycling rate of wooden packaging waste is calculated including 
repair (recycling + repair of wooden packaging waste / generation 
+ repair of wooden packaging waste). 

2.4Recycling rate of e-
waste  

 

Waste electrical and electronic equipment (WEEE), also known as 
e-waste, such as computers, televisions, fridges and mobile phones, 
is one the fastest growing waste streams in the EU. The indicator 
(in %) is calculated by multiplying the 'collection rate' as set out in 
the WEEE Directive with the 'reuse and recycling rate' set out in 
the WEEE Directive. The frequency of dissemination is every   year 
and in 2018 the value of this indicator was 38.9%. 

2.5Recycling of biowaste  

 

The indicator (in kg/capita) is indirectly measured as the ratio of 
composted/mechanized municipal waste (in mass unit) over the 
total population (in number). This indicator is important for 
signaling the significance of composting/anaerobic digestion as a 
contribution to circular economy objectives for municipal wastes.  
The frequency of dissemination is every   year and in 2020 was 
93%. 

2.6Recovery rate of 
construction and 
demolition waste  

 

The indicator is the ratio of construction and demolition waste 
which is prepared for re-use, recycled or subject to material 
recovery, including through backfilling operations, divided by the 
construction and demolition waste treated as defined in Regulation 
(EC) No 2150/2002 on waste statistics. 

The indicator covers the waste category 'Mineral waste from 
construction and demolition' (EWC-Stat 12.1). Mineral waste from 
construction and demolition are for instance concrete, bricks, and 
gypsum waste; insulation materials; mixed construction wastes 
containing glass, plastics and wood; and waste hydro-carbonized 
road-surfacing material (legal definition is given in the EWC-Stat). 
It is  





https://ec.europa.eu/eurostat/web/circular-economy/indicators/monitoring-framework
https://ec.europa.eu/eurostat/web/circular-economy/indicators/monitoring-framework


https://www.un.org/development/desa/publications/world-population-prospects-the-2017-revision.html
https://www.un.org/development/desa/publications/world-population-prospects-the-2017-revision.html
https://www.aquafil.com/assets/uploads/ellen-macarthur-foundation.pdf
https://www.aquafil.com/assets/uploads/ellen-macarthur-foundation.pdf
https://ellenmacarthurfoundation.org/towards-the-circular-economy-vol-3-accelerating-the-scale-up-across-global
https://ellenmacarthurfoundation.org/towards-the-circular-economy-vol-3-accelerating-the-scale-up-across-global
https://circulareconomy.europa.eu/platform/sites/default/files/ec_2018__impacts_of_circular_economy_policies_on_the_labour_market.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/ec_2018__impacts_of_circular_economy_policies_on_the_labour_market.pdf
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[6] European Union,2020. Circular Economy Action Plan. For a cleaner and more competitive 
Europe, https://ec.europa.eu/environment/circular-
economy/pdf/new_circular_economy_action_plan.pdf 

[7] Eurostat, Circular Economy,monitoring framework   
https://ec.europa.eu/eurostat/web/circular-economy/indicators/monitoring-framework  

[8] Institute of Statistics (INSTAT), Urban Solid Waste, 2021, Tirana, Albania, 
http://www.instat.gov.al/media/10524/urban-solid-waste-2021_.pdf 

  

https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
https://ec.europa.eu/eurostat/web/circular-economy/indicators/monitoring-framework
http://www.instat.gov.al/media/10524/urban-solid-waste-2021_.pdf
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 (1) 

fits the data better than other tested. In addition and to count for mixed multiplicative properties 
as usually expected for complex dynamics, we use q-lognormal as detailed theoretically in the 
reference [10]  

 (2) 

Q-distribution have been successfully used in and suggested in the studies for complex systems as 
generalized in  the reference [10] and applied in [9] etc. Remember that q-additive and q-
multiplicative process responsible for q-Gaussian and q-lognormal respectively , are defined by q-
algebra as follows  

 (3) 

that clearly shows the q parameter is the measure of the distance from pure processes. If in (5) we 
denote a,b,c.. the probability for separate events, the probability of their occurrence becomes  quite 
complicated as really happen in reality. If a process has two types of interactions say the additive 
and multiplicative properties, the distribution characterizing the state is more likely to be a q-
Gaussian [6]. A q-lognormal will be considered if logarithm of variable is considered but the 
original equation in 5 does not shows directly the expected q-multiplicative behavior. Moreover 
the q-lognormal is a stable attractor only for q=1, therefore functions of type (3) are very sensitive 
toward q-parameter. For a correct use of such analysis we implement a careful bin optimization as 
described in [16] . After this short briefing with q-distribution applied, we expect identified the 
characteristic observables for the responses of consumer in the system.   

Here we selected for preliminary analysis the number of consumers visits in the market and the 
average purchasing expenses. The number of visits is very important for the statistics because it 
report the overall reaction of the consumers without being limited form the budget constraints. The 
distribution of the expenses is by nature the most important econometric parameter. The average 
and the variance for parameters are measurable if the distribution is stationary so we can perform 
statistical analysis in stationary states or in those states where variance is finite. According to [8] 
this would happen when q-Gaussian parameter is q>5/3. In [10] the full alternative approach called 
q-Central Limit Theorem stated rigoristy of  Next, we would like to know the attracting property 
of marketing activity which can be measured by the number of visits; therefore both cases have 
been analyzed form the stability point of view.    
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as we explained above the observation time for the second is much lower. So we accept that the 
state after discounts is more stable .  

 

Figure 2: Distribution of average expenses (per visit) after trade discount announced. 

  

We observe that announcing price discounts cause the number of visits to be higher and more 
averaged, that impose a more relaxed state which in turn could be related to a more stationary 
behavior or more common, typical consumer activities. In this sense we can this state for statistical 
analysis of the market, estimation of the representative values for expenditures and forecasting. 
We can simulate scenarios e.g., arrival of individuals with given set of properties using the 
distribution found here as PDF of the values for quantities discussed here. 

 

1.3     The Inverse Variance Heterogeneity Model 

The study of concrete economic environment unavoidably face challenges to the scholars. 
Standard questionnaires that aims gathering information from social or economic mediums include 
different types of variables, non-numerical responses, questionable answers, missing or 
incomplete records etc. Usually the inquiries might be organized and held in different moment of 
times. Finally they must be included in modeling say linear multivariate functions  

  (5) 

or in the logistic type relationship 
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Table  2: Logarithmic view of distributions for some variables 

Variable   
Q-
Parameter Mean R2 

Stationary 
: Q<5/3 

Foods And Non-
Alcoholic P6 2.3193 0.1727 0.9817 FALSE 

Alcoholic Ad 
Cigarettes P7 2.9968 0.0582 0.9218 FALSE 

Clothes P8 1.9457 0.0884 0.9941 FALSE 

Subsistence P9 1.4498 0.062 0.9992 TRUE 

Health P 10 1.646 0.0069 0.9999 TRUE 

Transport P11 1.9654 0.0169 0.9982 FALSE 

Communication P12 2.1387 0.0932 0.999 FALSE 

Entrainments And 
Child Care P13 1.7068 0.0207 0.9989 FALSE 

Education  P 14 2.3654 0 0.9942 FALSE 

Luxury P 15 1.7264 0.0208 0.9986 FALSE 

Services P 16  2.6702 0.0452 0.9996 FALSE 

All Expenses   1.6707 0.1283 0.9987 FALSE 

 

Obtaining Meaningfulness of Variable Type and Units 

It resulted that for all response variablesrelative counterparts were characterized by smooth 
distribution, Table 2. For predictor variables we adopted a descriptive approach by classifying 
direct values in categories.    

Table  3: Direct value classification variables 

Predictor Variables   Value 

Variable Type set I Set II 

Family type categorical 1-5 1-5 

Education level categorical 1-5 1-6 

Age categorical 1-6 1-4 
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Employment Status categorical 1-3 1-2 

Income Type categorical 1-3 1-9 

Gender categorical 1-2 1-2 

Total Consummator 
Budged numerical Real Value 

Real 
Value 

Initiallyvariable. Value 
Real/Proportion. 
Categorical  value 1-5 

Representativevariables. 
Real/Proportional 

ProposedVariable. 
Real/Proportional 

categorical 
Value :1/0 

Expenses for:   

Common 
expenditure 

  

alimentary goods 

Basic expenditure 

Is 
dominant: 
1/0 

clothes 

subsistence 

Alcoholicdrinks and 
cigarettes 

Extra expenditures 

health* 

Transport 

Communication (mob 
Phone calls) 

Culture and safety 
expenses 

Qualitative Life 
Expenditure 

Quality life and 
luxuryex_penditures 

Is 
dominant 

Education 

auxiliary services 

Family expenses 

luxury goods 

Luxury_Expenditure Restaurant_Expenses 

We asked for variables to be appropriate for modeling in logistic, MIMIC and other form if they 
were found in a stationary state.  We managed the measurement realized in the sample where an 
individual appears as a list of records of different type and different meaning. To include all of 
them in an deterministic model we must unify their measurement method. Hence categorical 

variables were transformed using z-score method in continuous variables. . In another 

step we produced new variable binary by using levels of expenses.  
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This last is suitable for logistic and probit modeling 

 

Factor analysis used in fixing model variables 

We applied factorial and confirmatory analysis in building logistic and probit model. To define 
the correct number of variables we performed PCA analyses and identified the number of variables 
that should be invoked in the modeling logistic or probit. By estimation the variance explained we 
were able to identify the size of the most important set of variables. It resulted that 5 variables 
could explain more than 95% of the variance. It follows that 

The  system of initially 12 variables resulted reductible 

Usually 4 groups of expenses are enough to describe the Costumer Behavior 

 

In table 3 we show parameter of linear equation LV~ Parameters*Factors 

Table 4: Parameters of hidden variables 

 

Interestingly, the factors have different effects on average spending after sales and average visits. 
As seen in the Table 4, the parameters remain unchanged (up to 3 digits) in modeling with one and 
two hidden variable and therefore we restrict the model with one single hidden or latent variable. 
In this case the hidden variable could act as an interconnection between causes and outcomes. The 
reduction in the number of latent variables is plausible for the model because in this case we can 
use the utility as the intermediate variable ore stage in the consumer decision making. So far, we 
assume that the overall decision of the consumer to increase the expenses after discounts have been 
applied could be interpreted by a continues utility function  

Parameter Matrix A Parmeter Matrix B
Factors One  H.V Observed 1 HV-Model
Free parameter 0.0046 0.526 0.0046 SpendingAfterSales -7.9368
Gender 1.0743 1.3994 1.0743 VisitsAftersales 141.482
AgeGroup -0.2782 83.5887 -0.2782
AverageVisits -1.8217 -3.5924 -1.8217
Average Spending -0.3789 -0.4879 -0.3789
RegularClient 0.0363 0.1666 0.0363
TelephoneContact 141.482 0.0798 141.482

Two HV



International Conference                                             Circular Economy: Opportunities and Challenges 

174  

   (10) 

 

where j is the individual observation and i are variables. The response will be a dichotomous as 
follows 

 

  

 (11) 

and for our binary output there is only one point to be considered say the moment where the 
continuous probability take the value 0.5.  

Firstly we consider the attractiveness of the discounts, so we examine increasing number of market 
visits after discounts were applied. Here we use chose as dependent variables the positive change 
in the average number of visits after discount;  and for independent factors the gender of buyer, 
the age group and contacts by calls to announce the offers. By applying probit regression we 
observe that a good fit is obtained and the marginal errors are normally distributed as seen in the 
figure (3). The coefficients have been confirmed as different from zero within 90% confidence, 
whereas the free coefficient seems to not pass the test 

 

Figure 3: Probit regression for Increasing Expenditures after discounts 

Therefore the utility of the attractiveness is obtained by probit regression as follows 

  

 



http://eprints.bournemouth.ac.uk/
http://www1.maths.leeds.ac.uk/








International Conference                                             Circular Economy: Opportunities and Challenges 

179  

the results, the company will have an overview of the general level of digitization on the market. 
An important part of the digitization is an environmental aspect. Companies are supposed to use a 
lean and green framework that took environmental and social factors into account. Due to the fact 
that sustainability is an increasingly used term, companies must considerate it in their process of 
digital transformation. 

 

Literature review  

The emergence of digital agriculture may be the most revolutionary and disruptive force in 
business since it will profoundly alter not only how farmers run their farms but also the entire agri-
food value chain. Digital agriculture will influence farmer behavior as well as how input suppliers, 
processing businesses, and retail businesses market, price, and sell their goods. It is applicable to 
all facets of agri-food systems and represents a shift away from generalist resource management 
toward highly optimized, customized, intelligent, and anticipatory management that is driven by 
data in real time (Trendov et al., 2018). Sustainable development depends on the dynamics of 
invention; therefore, innovation systems, green entrepreneurship, and the institutional framework 
of economic policy are key. The development of resource-conserving technologies and advances 
in energy efficiency are major obstacles. The latter alludes to the issue of global warming. There 
is little doubt that such an issue even exists. The global mean temperature rose between 1880 and 
2010, and greenhouse gas emissions were a factor (Welfens et al., 2016). Digital technology 
change how we must perceive competition. Our industry's competitors aren't the only ones we 
have to contend with; businesses outside our sector are also vying for clients with their innovative 
digital services. It's possible that we'll find ourselves furiously competing with a long-time rival in 
one area of our business while collaborating with that firm in another to benefit from its resources. 
Our competitive assets may increasingly not be found within our own company but rather in a 
network of partners that we connect through more informal commercial ties. Perhaps the most 
significant way that digital technologies have altered our world is how we view data (Rogers, 
2016). Numerous definitions frequently concentrate on features like content, video, mobile, 
interaction, size, and ubiquity, or on what digital does rather than what it is. But the most 
straightforward way to describe digital is in terms of binary code (ones and zeros). a non-analog 
means of transferring information from one location to another. In some ways, this helps us move 
past the notion that digital is an enigmatic, amorphous, constantly changing thing that is impossible 
to understand and instead frames it in terms of taking common needs, wants, and activities and 
meeting them or putting them to use in novel ways. Digital technologies are drastically changing 
consumer behavior and completely reinventing markets, but that does not mean we should ignore 
these changes (Perkin & Abraham, 2017). Numerous analysts emphasize and some even link 
consumer experiences with digital business. Organizations are told to create customer journey 
maps that outline the whole customer experiences as they currently stand, then analyze the effects 
of digital channels and capabilities, and finally incorporate the effects of new technologies on 
analog (physical) channels. It is unquestionably a good idea to begin by defining a digital business 
and digital transformation via the perspective of the client (Sacolick, 2017). Automation and 
miniaturization are made possible by technology, which lowers product prices and enables 
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Source: Evans (2017) 

 

 

Tools and methodology 

 

Objective of the article is to identify the possibilities of assessing the potential of digital 
technologies in business transformation and based on the identification to design composite 
indicators to measure the extent of the digital economy and the potential of digital transformation 
in businesses. 

In the article will be introduced methods for data analysis which will be focused on collection of 
appropriate data, its calculation and further processing. We will process data obtained mainly from 
an agricultural company that has already implemented some kind of innovative technology to 
measure its impact. Data will be obtained from following sources: company´s internal data, OECD, 
FAO, and Statistical Office of the Slovak Republic. Obtained data will be processed by using 
statistical methods which will be chosen according to the type of data. We will focus on composite 
indicators for measuring digitization.  

 

Any firm that seeks to keep competitive in the global market must incorporate environmental and 
social factors. Previously, researchers used the Lean Six Sigma framework to improve the 
organization's sustainability and presented a lean and green framework that took environmental 
and social factors into account (Parmar & Desai, 2020). Nowadays there are many events 
influencing the situation of food production either worldwide or locally. Changes in the field of 
politics, the geopolitical situation, health issues and overall change on the market have influenced 
the level of production and price of agricultural products. To gather specific data about the 
organization and its performance, the types of measures used in each phase of the digital transition, 
the frequency of data analysis, and the types of analyses carried out to address the propositions 
listed below, a conceptual framework and digital metrics mapping, represented by Picture 1, were 
developed to better understand these challenges (Ahmad et al., 2021). 

 

Figure 2: Basic conceptional framework 
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Source: Ahmad et al. (2021) 

Rarely do the measures expressly target radical innovation initiatives. One implication is that 
assessments will be more heavily weighted toward anticipated market success and fiscal output 
than toward the process itself. In Table I, we present the most common metrics for innovation 
projects, their relevance, and their consequences for radical innovation programs (Kristiansen & 
Ritala, 2018). 
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Figure 3: The most popular indexes of Digital Economy 

 

 

Source: Moroz (2017) 

 

Conclusions and recommendations  

The article is focused on measurement of the digitization and monitor the effects of digitization on 
the economy of the company, development of employee skills and other parts. The Industry 4.0 is 
an important part of digitization because if the company wants to be successful, it has to adapt to 
the conditions on the market and to the Industry 4.0. The article will help a chosen company to 
identify its position regarding the digitization process, analyze its level of innovation and identify 
deficiencies of their innovative processes based on suitable composite indicators. After identifying 
errors, the company can take the necessary steps to correct them and make the company more 
efficient and profitable. Since the digitization is a process that requires actions of all parts of the 
company it is important to set a goal where the entire company would be included. Another crucial 
part of a measuring digitization is to choose a suitable composite indicator where the company has 
enough data to work with and analyze the situation. After the analysis, the company should be able 
to take a corrective measure which will improve its efficiency and position on the market.  
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sustainable development.  The principles of CE are in focus of a range of disciplines and branches, 
including industrial ecology, ecological economics, agriculture and environmental economics 
(Ghisellini et al., 2016). This is way we can not see it as a mechanism related to ecological and 
environmental issues, bur as well as an important instrument for stimulating the development of a 
sustainable, regenerative, and resilient socioeconomic system.  

Despite the interest that Governments are showing on CE, it is worth to mention that its 
implementation is a challenge because of some barriers related to technological, regulatory, and 
cultural and market aspects such as a) lacking technologies to implement CE b) Lacking policies 
and strategies to support a circular economy transition c) Lacking education, awareness and/or 
willingness to engage with the circular economy, d) Lacking economic viability of circular 
economy business.  

Albania is engaged in the process of transition from a linear economy to a circular economy. The 
transition to a circular economy model is considered as important mechanism to a sustainable 
growth and welfare in Albania.  

 

  

2. Methodology and data 

 

The study is based on a qualitative analysis of research and policy papers, which have in focus the 
framework for a transition to a circular economy. In addition, SWOT analysis is used as a 
methodological instrument to identify the internal and external factors that influence the 
establishment of a CE in Albania. Primary and secondary data are used, combined with a literature 
review used to identify the theoretical framework related to CE as well as some practical examples 
related to its development. Semi structured interviews serve as instruments to collect information 
needed to prepare the SWOT and answer key research questions such as: a) What is the circular 
economy, and what is its role in sustainable development? b) what are key characteristics to enable 
the establishment of a circular economic? Where are the biggest opportunities to build and expand 
the circular economy? What are barriers for developing CE? How transitioning towards a circular 
economy affects the implementation of the 2030 Agenda  

 

3. Circular economy   

 

Circular economy represents an innovative production and consumption model that ensures 
sustainable growth. It contributes to the optimization of limited resources, reduction of 
consumption of raw materials, and recovering waste by recycling or giving it a second life as a 
new product.  Circular economy uses both linear economy definitions (in terms of economic 
benefits) and sustainable concepts (for environmental and socio-economic sustainable 
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Source:  European Environmental, Kosovo Environment protection agency, INSTAT 

 

6.  SWOT analyses for transition to a circular economy   

 

The SWOT analyses below is result of literature review as well as semi structured interviews with 
different stakeholders representing public administration, business and CSOs 

Figure 4: SWOT analyses for transition to a circular economy   

Strengths 

Commitment to EU integration and Agenda 
2030 

Increased awareness of actors to the role of CE 
in sustainable economy development 

Increased involvement of CSOs and donors in 
initiatives regarding CE 

Good will of Government to undertake 
concrete steps to promote CE and activation of 
Line Ministries in this process 

Concrete initiatives regarding waste 
management and solar energy 

Opportunities 

Use of funding instruments. 

Increase knowledge of new generation on CE 

Regional initiatives in the framework of 
cooperation among governments in Western 
Balkan Countries 

EU financial support regarding Innovation 

Establishment of new technologies 

Financing programs for innovation Horizon 
2020 
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Weaknesses 

No dedicated legislation/strategy for CE 

Insufficient investment in R&D projects to 
promote circular economy. 

Limited knowledge about CE 

Difficulties related to transposition and 
implementation of EU Directives 

Lack of resources (financial and human 

Poor coordination among institutions 

Lacking (proven) technologies to. Implement 
CE. 

Traditional production system and lacking 
economic viability of. Circular economy 
business. models 

Threats 

Lack of access to funding. 

Dependence on importation of inputs 

Climate change regulations. 

Big discrepancy between the goals set in the 
strategy and the reality 

The development lagged far behind the agreed 
targets 

Corruption 

Poor financial support to R&D 

Challenge of changing of the model of 
economic growth 

Few projects and partnership with other 
countries 

Source: Authors conclusions 

 

7. Albania towards a circular economy    

 

Albania is engaged in the process of transition from a linear economy to a circular economy. The 
transition to a circular economy model is considered as important mechanism to a sustainable 
growth and welfare in Albania. In its path to EU integration and achievement of Agenda 2030 
framework Albania has undertaken concrete steps and actions to this aim. Western Balkans 
Declaration on the Green Agenda was signed at the Sofia Summit. One of the areas for which 
commitment has been made for development is the Circular Economy, aiming at improving the 
sustainability in the production of raw materials, applying an approach to the industrial ecosystem 
in the region to guarantee the renewal of the environment, the development of circular economy 
strategies. 

 

Albanian Government is engaged in establishment of a legal framework which will help the 
transition to a circular economy. GoA has approved the Strategic Policy of Integrated Waste 
Management and the National Plan 2020-2035 Law on Protection of Environment defines the key 
principles for supporting CE and Green Growth. In the Government Program for the period 2021-
2025 is emphasized the aim to reduce and further eliminate single-use plastic. The government is 
heavily investing in the construction of incinerators which will be used to burn municipal wastes. 
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Abstract 

 

Local socio-economic activities depend on local resources that are not only limited to natural 
ones, infrastructure, etc., but also include the culture, climate and communities. One of the sectors 
that has a significant impact on these resources is that of tourism, which plays an important role 
because of its economic and employment potential as well as its social and environmental 
implications. That said, this sector is increasing the pressure especially on the environment. As a 
result, there is a need to create new circular economy models, which will not be limited to the 
current linear "extraction-use-disposal" one, but also will manage the resulting waste in an 
economically and environmentally appropriate manner. In this framework, the aim of the paper is 
to understand and interpret the circular economy model in general and how it can be interpreted 
and implemented in the tourism sector. The transition towards circular economy in the area of 
tourism is not simple and for this reason it is important to identify some of the main challenges in 
this process. In this regard, the main contribution of this paper is that besides the contextual 
understanding of circular tourism, it aims to provide some recommendations that will facilitate 
the transition towards circular economy in the tourism sector of Albania. 

 

Keywords: circular economy, challenges, waste, tourism, Albania. 
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Introduction  

Local socio-economic activities depend on local resources that are not only limited to natural 
resources, infrastructure, etc., but also include the culture, climate and communities. In this regard, 
for a region to be sustainable, its resources must not be damaged by its socio-economic activities 
and their quality improvements can lead to enhancement of socioeconomic activities.  

One of the sectors that has a significant impact on these resources is tourism, which plays an 
important role because of its economic and employment potential. It contributes to the areas 
development: local development is boosted by the infrastructures created for tourism purposes; 
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In conclusion, moving from a linear perspective to a circular one is a slow process, but the situation 
we are in shows that the current linear economy is causing problems that must be faced and 
opportunities must be evaluated to improve the situation by changing the economic rules of the 
game that consist of establishing sustainability in the mindset of every business and society. 
Although, it can be said that tourism industry has already made a step forward to circular concept 
through the rapid increase of the disruptive technologies that have contributed to the business 
model of collaborative consumption.  

Recommendations 

First of all, based on the limited literature regarding circular economy in the tourism sector, more 
empirical work and research is needed in order to generate possible solutions toward the economy 
transition. This is very important based on the positive, environmental and financial impact it has, 
in the tourism sector. Despite this, it is of great interest and important to measure and explain 
specific indicators that evaluate the circular economy implementation.  

Developing a circular tourism economy could help to bring about the sustainable use of resources, 
enhance the efficiency of the tourism industry and achieve the sustainable development of tourism. 
However, it is difficult to accomplish without the relevant legislation and policies needed to 
support it. In the case of Albania, there is a lack of implementation of concrete policies in support 
of the circular economy, especially in the tourism sector. In this framework, the government can 
contribute towards the circular economy transition in the tourism sector through the following: 

Promoting the implementation of circular economy through tax deductions for all the investment 
related to it.  

Draft and implement laws that facilitates the application of circular economy in the tourism sector. 

Involve all the actors of tourism sector in drafting an awareness program that will contribute in 
changing the mentality of tourists.  

Use of public investments to raise awareness and promote sustainable production and consumption 
patterns 

To design a system of incentives/penalties in order to increase awareness and change in the 
consumption habits of the resident population towards a circular economy model. 

Designing policy instruments that contribute to greater supply and demand for circular products, 
services, reuse and recycled materials. 

Considering the significant weight that public procurement has on GDP, the application of Green 
Public Procurement will be a step forward for transition towards circular economy. In turn, it will 
boost the production for environmentally friendly products and services in the domestic market. 

Sometimes it is impossible to provide regenerative resources or lifetime extension, and waste 
streams are still generated, even in this case the businesses should rethink in using waste as a 
resource. In this regard, businesses can design processes such that they themselves can manage the 
cycling of their own materials or waste internally, or they can also operate with other organizations.   
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Abstract 

This paper is designed aiming to understand the need for cooperation to recover the economy in 
a     more sustainable and inclusive model of development in Albania. Thus, a complex online 
experiment known as Mind Genomics is developed and delivered to academia, NGOs, 
municipalities, and businesses to stimulate industrial symbioses networks related to the circularity 
and decarbonization of relevant economic sectors of activity for developing more sustainable 
businesses where women should be engaged. Projects and activities to promote gender equality 
and women's involvement are typically concentrated in social sectors such as education, health, 
poverty eradication, etc. At the same time, only low aid levels have been targeted to technological, 
economic growth, and governance areas. A total of 120 students and professors of higher 
education institutions, NGOs, municipalities, and business staff in Albania participated in the 
study. They provided some personal data such as gender and age. They indicated one of three 
reasons they think women should be supported to develop, incubate and scale up green businesses 
and solutions in different sectors and areas of activity that contribute to circular and low-carbon 
cities to follow this new economy in the country. This study established as main pillars the 
following aspects: How to raise awareness towards a circular economy, How to help in the 
identification, dissemination, and connection of women entrepreneurs and developers in the 
circular economy, How to support the circular businesses managed by women and Which is the 
governmental position versus women circular businesses entrepreneurship.  

 

Keywords: Pink circle, Sustainable Economy, Circular Businesses, Mind Genomics 
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I. Introduction  

 

The post COVID-19 pandemic crisis in Albania and the effects of the war in Ukraine have imposed 
the need for a new economic model which engages the perception and mentality challenges 
towards implementing a circular economy. Thus, the physical resources are provided, transformed, 
used, and disposed of to produce additional values through physical or online approaches. 
Obviously, various business models are inspired by value re-capture [1] or business mindsets with 
a particular focus on the environment [2].  

A circular process is a totally new story of the business [3]. Its purpose integrates social, economic, 
and environmental goals as a company's core business, and profit is a novel way of doing business. 
At the same time, Europe has set out key actions for 2020-2025 and has committed to ensuring 
that the Commission will include an equality perspective in all EU policy areas (Youth action 
plan). Therefore, the European Consensus on Development identifies women as critical agents of 
development and change. The EU Global Strategy defines gender equality and women 
empowerment as cross-cutting priorities for all EU policies. The last has undertaken initiatives 
such as "Girls Go Circular" aiming to raise awareness regarding the: Circular Economy for 
Smartphones and Electronic Devices, the Circular Economy of Food in Cities, E-waste and the 
Circular Economy, Fashion and the Circular Economy, etc. Also, other recent private activities, 
such as an online seminar entitled: "Meet the women building a circular economy" are held. This 
experience can also connect the women entrepreneurs engaged in circular businesses while 
supporting the creation of networks.  

Many sectors are already cooperating in EU research and SME areas to increase their know-how 
and efficiency on the European market and adopt the circular economy. In this light, it must be 
admitted that few cross-sectorial initiatives engage local societies, academia, NGOs, 
municipalities, and businesses in women's empowerment. 

Meanwhile, the reality of Albania's aspiring European family may be troubling. Over the years, 
the country has been engaged in adapting and implementing strategies with main objectives such 
as a healthy ecological environment through the development of sustainable use of natural 
resources, the prevention of environmental contamination and degradation, and the promotion of 
environmental protection.  

In this respect, the National Strategy/National Action Plan of Waste Management 2025 has been 
adopted, and some landfill sites are built and managed, the ones of Sharra, Bushat, Bajkaj, Maliq, 
and Elbasan. They help municipalities protect the environment and human health and ensure 
environmentally sound waste management despite emerging problems. It should also be evidenced 
that in the country, the only initiatives where women are involved in circular businesses are those 
related to second-hand products resale. The resale through Instagram accounts refers to fashion 
luxury second-hand products. At the same time, second-hand resale in dedicated municipality sites 
refers to different products such as clothes, home products, and household appliances.  
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Meanwhile, circular activities that have hired women are City Tex (a factory) and Social Crafting 
Garage Saranda, which the European Union funded through the CAUSE project (the women of 
the region produce handicrafts and mosaics aiming to create some know-how and independence).  

Thus, this paper tries to contribute to the existing literature in three ways. First, this study addresses 
some aspects of women's entrepreneurship in circular businesses. Second, a well-known 
technology, Mind Genomics, is used to understand people's minds. Mind Genomics is a collection 
of very advanced technologies such as statistical regression models, data mining, and clustering 
techniques used to provide a multifactorial analysis of many factors influencing the decision-
making process. Third, the final goal of this paper is to present to line institutions some valuable 
elements to be considered regarding the empowering circular economy and women leadership in 
this field in the country. 

  

 

II. Literature review  

 

Technology, fashion, and the economic revolution have produced an enormous amount of 
unfavorable products, materials, and services as consumer demand has changed through the years 
([4], [5]). This was clear, especially in the post-COVID-19 pandemic, starting from February 2022 
with the war in Ukraine. Furthermore, the consequences of the economic crisis and related 
challenges that our society faces today impose the need for a new economic model. Thus, there is 
an urgent need to establish a green economy to stimulate industrial symbioses networks related to 
the circularity and decarbonization of relevant economic sectors of activity. Also, there is a need 
to develop more sustainable businesses where women should be engaged. The last one would also 
help local economies in poverty eradication.  

A popular concept that constitutes an attempt to reorganize the economy to solve the problems 
mentioned above is the Circular Economy (CE), according to [6] study.  

But the concept of circular economy (CE) was initially introduced and is rooted in diverse 
theoretical backgrounds such as environmental economics, industrial ecology, ecological 
economics and 'cradle-to-cradle' ([7] ,[8],[9],[10]).  

The research on the matter was driven by the need to better orient the economy's development. 
Otherwise, the latest directly affects the population's lives. It brings harmful elements such as 
climate change, increasing disparities between poor and rich regions. Natural disasters with more 
severe consequences, such as deteriorating air, soil, and water quality, directly impact declining 
human well-being [11]. Simultaneously, considering that human, material, and economic 
resources are limited, the amount of waste produced is progressively increasing [12]. 

In Europe, the CE is receiving increasing attention in the popular and scholarly discourse, as 
indicated, among other things, by the exponential growth of both practitioner and academic 
writings on the topic ([13], [14]). 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/circular-economy
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point (they value this item with 3), while females do not (they value this item with -1). The rest of 
the respondent groups do not agree on this matter. 

The aspect of supporting the circular businesses managed by women shows these facts: 

The element that respondents value the most is tax waiver for women start-up circular businesses 
for a three years period value this item on average with 3. Independently from age, the respondents 
agree on the matter. Males (they value it with 8) are more open about this idea than females (they 
value it with 1). 

According to responders, another important element in this aspect is that green public procurement 
should be increased in acting as a role model; it is valued with 2. Responders of the group 18-24 
years old (value this item with 2), 35-44 group age years old (value this item with 5), and over 55 
years old (value this item on average with 12). Females support this element, while males do not.  

The responders also consider the need for financial products for women entrepreneurship in 
circular businesses, and they value it with 1. Responders from 25-44 years old (value this item 
with 3) and over 55 years old (value this item on average with 3.5). The 18-24 and 45-54 years old 
responders' do not think there is a need for this kind of support (they value this item with -7.5). 
Females (they value this item with 4) think that financial support is necessary, while males disagree 
(they value this item with -5).  

Meanwhile, the idea of free expert advice to women's circular businesses is not considered relevant 
(this item is valued at -3). Both males (they value this item with -4) and females (they value this 
item with -2) agree on this element.  

The aspect of governmental position versus women's circular businesses entrepreneurship shows 
that the respondents have valued the item the most: Laws should be based on sound science-based 
evaluations in response to women's circular entrepreneurship needs (valued with 3). Except for the 
35-44 years old group age, all the responders agree on this point (they value it on average with 4). 
Both males and females (value this item with 5) agree on the matter (value this item with 2).  

The responders are indifferent concerning these issues: there is a lack of financial support for 
women's circular start-up activities, governmental programs cannot help circular women 
entrepreneurship, and government grants are missing for women's circular businesses.  

The aspect of identification, dissemination, and connection of women entrepreneurs and 
developers in the circular economy is valued with -1. But in this aspect, the most valued element 
is one of the joint investments in dedicated circularity hubs (where women can connect and ask 
for solutions as well as establish further business networks). It is valued at 1. Females are positive 
about this element (they valued it with 3), while males are indifferent.  

The results confirm that even when males and females, independently from their professions and 
age, have divergent thoughts on certain elements related to the matter, in general, they are both 
supportive of women's entrepreneurship in circular businesses.  
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IV. Conclusions and Recommendations 

 

Despite the growing attention and necessity in Albania, the circular economy concept is still at an 
early stage of implementation, especially when dealing with women's entrepreneurship. Thus, we 
implemented the Mind Genomics experiments to students and professors of higher education 
institutions, NGOs, municipalities, and business staff to understand what they think on the matter 
to boost this new model of economy. The survey statistics show that initially, an awareness 
campaign is necessary. The circular economy culture concepts should be integrated into the 
educational curricula. In this aspect, not only schools and universities play an important role, but 
also NGOs and municipalities. The last ones should frequently hold circular economy 
entrepreneurship seminars or workshops aiming to implement sustainable cities and communities 
strategies further. This also helps in creating networks for businesses of similar nature. At the same 
time, presentations can also be done from the NGO part of the network about the circular economy, 
sharing their experience and providing information on project implementations in the country.  

Referring to the support needed for circular businesses managed by women, the research reveals 
that tax waiver for women start-up circular businesses for a three years period is an important 
element that should be taken into consideration by the government and municipalities. Therefore, 
during this period, circular businesses can concentrate on market competition. Meanwhile, 
municipalities and the government should act as role models by increasing green public 
procurement. This could help circular businesses promote their products and grow as market 
demand for sustainable products increases. By pursuing the same logic, it can be evidenced that 
municipalities, governments, or financial institutions can also financially support women's circular 
activities or related investments in sustainable pieces of machinery. 

Concerning the governmental position versus women's circular business entrepreneurship, the 
research shows that laws should be based on sound science-based evaluations in response to 
women's circular entrepreneurship needs. In fact, in Albania, there are still no acts or dedicated 
legislation requiring a transition to the circular economy, and furthermore, there is no subsidy or 
support for those who reduce, reuse, or recycle waste. In this context, the implementation of 
governmental programs is required to support circular women entrepreneurship. Moreover, the 
government should also provide grants for women's circular businesses and financial support for 
women's circular start-up activities.  

The perception and mentality challenge towards implementing a circular economy in the country 
is to deal with public awareness. This further will obligate the line ministries and municipalities to 
better respond to economic agents' needs, including women entrepreneurs. Comparatively, NGOs 
and academia should continue to be involved in this process to stimulate industrial symbioses 
networks and promote and produce innovation on the matter. 
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Goals of the Study  

 

To be familiar with the idea of green marketing 

Knowing the four pillars of green marketing  

Research Methodology  

 

 Definition and Meaning of Green Marketing, according to the American Marketing 
Association, is the promotion of goods seen to be ecologically secure.  Green or environmental 
marketing, according to Polonsky - "consists of all activities designed to generate and facilitate 
any exchanges intended to satisfy human needs or wants, such as the satisfaction of these needs 
and wants occurs, with minimal adverse impact on the natural environment." Presenting an 
ecologically sustainable product is only one aspect of green marketing. Additionally, it mentions 
and promotes a firm' procedures and business practices as having low impacts on the environment. 
The process of selling an offering based on its positive effects on the environment is referred to as 
green marketing, also known as eco-marketing or sustainable marketing. Green marketing is the 
practice of promoting goods and/or services based on their favorable effects on the environment. 
Such a good or service might be environmentally friendly, or it might have been created, produced, 
and/or packaged in an environmentally friendly manner.  

Definition and Meaning of Green Products  

 

 Literally, "eco-friendly" means "friendly to the earth" or "not damaging to the 
environment," and term most often relates to items or behaviors that promote sustainable living. 
Consumer demand for goods and services that were produced in an environmentally responsible 
manner, including one that involves recycling and protecting the planet's resources, is known as 
"green consumerism." Consumers who are environmentally conscious or "green" choose products 
from a constantly expanding range of green options. Producers are responding to the need for green 
products by investing resources in the development of greener technology and green product lines 
because they recognize a new market for such products. This green revolution is taking place in 
full compliance with capitalism. The use of materials and manufacturing processes for the 
packaging of goods that has a low impact on both energy consumption and the environment is 
known as green packaging, also known as sustainable packaging. Sustainable packaging is 
produced with consideration for the environment, using recyclable, biodegradable, and energy-
efficient materials (Merton, A., 2016). Packaging produces an astounding 77.9 tons of municipal 
solid garbage per year, according to the EPA.  

By this, we mean that everyone should develop the product or service to be as environmentally 
friendly as possible. The most fundamental approach to green marketing is this one. A prime 
example of this is the solar water heater, which uses the least amount of energy due to its design.  
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Four P's of Green Marketing 

Green Product 

Evidence of less resource use and pollution is required for green products. Eco-friendly goods 
might advertise their greenness as a selling point. Energy conservation, organic, green chemicals, 
and local sourcing are among the trends in product labeling. Companies only need to use eco-
friendly packaging to designate their items as green. 

Green Promotion  

Green marketing involves designing promotional tools, such as advertisements, marketing 
collateral, signage, white papers, websites, videos, and presentations, while keeping in mind the 
needs of people, the environment, and business interests. For instance, the Indian Tobacco 
Company has introduced chlorine-free, environmentally friendly papers and boards. 

Green Place  

Distribution logistics are vital, with an emphasis on environmentally friendly packaging. It is easier 
to advertise seasonal and local goods, such as vegetables from nearby farms than imported goods 
in terms of "greenness".  

Green Price 

The environmental benefit is typically a bonus, but it frequently distinguishes between goods of 
similar value and quality. The majority of clients will only be willing to spend more if they believe 
the product has more value. 

  

Miller (2008) claims that green enterprises are expanding and those new businesses are following 
the trend. Of course, the corporation may choose to make a change on purpose occasionally, but 
not always. Polonsky (1994) identified five justifications for why businesses employ green 
marketing. Positive effects of green marketing on human and environmental health are seen. 
People are aware of pure products and pure production, use, and disposal processes for the 
products. It promotes combined efforts for purity production as well as consumption. A tool for 
preserving the environment for coming generations is green marketing. It improves the security of 
the surroundings. The green market is a new one that is emerging as a result of rising environmental 
protection awareness. Hotels must become more environmentally friendly in order to compete in 
this industry [2].  

Green marketing contributes to a decrease in the usage of plastic and products made of plastic. 
Because plastic cannot biodegrade, it is not suitable for our planet. That implies that a single piece 
of plastic will exist eternally. Consider how much more plastic there will be if people continue to 
use it as they do now. Instead of the beauty of nature on television, we shall witness oceans and 
forests covered in garbage (Bhasin, 2019). The development of an environmentally friendly 
product is just one of many distinct aspects of green marketing, using environmentally friendly 
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packaging, implementing sustainable business processes, or concentrating marketing efforts on 
themes that highlight a product's green advantages. 

Conclusion 

 

 Future research on the strategic, tactical, and operational aspects of green marketing in 
various social, economic, cultural, and political environments would be helpful as green marketing 
methods might exhibit distinctive characteristics in various circumstances. Opportunities for future 
research also arise in terms of how different outcomes of green marketing orientation (commercial, 
environmental, and social benefits) affect the performance of organizations operating in different 
industries. A question arises regarding the impact of various green marketing outcomes 
(commercial, environmental, and social advantages) on the success of firms engaged in various 
industries. 
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Abstract 

 

This paper represents a descriptive analysis of different financial instruments alternatives that can 
support the transition from linear to circular economy model. 

Through this study, we aim to answer some fundamental questions, as: what are costs and benefits 
of the circular economy model and what could be financial instruments that would support this 
initiative. Three basic rules of the circular economy '3R' (Reduce, Reuse, Recycle) are related with 
both economic agents: consumers and producers, while government involves on both sides and as 
a regulator. Regardless of the fact that there is room to work with both agents, it should start from 
the producer's side, since having products and services that are in accordance with the principles 
of the circular economy, bring a chain effect to the consumer to reduce consumption or allow 
reuse. Thus, the focus will be on the examination of the possibilities by the manufacturer. About 
99% of Albanian businesses are SMEs, whose financing remains one of the systemic problems. 
Financial insufficiency becomes a hindering factor for investing in new production and 
consumption models aligned with recycling. To support economic agents, especially producers, 
i.e. the private sector, the state can intervenes as a promoter through some instruments that 
mitigate financial obstacles, via public finance instruments such as: tax relief, subsidies, green 
procurement and via private finance instruments, for example investments in the green economy. 

In this study, an analysis of each of the above alternatives will be presented and the findings will 
serve as a set of recommendations. 

 

Keywords: Circular, Economy, Financial instruments, Public, Private 

 

Jel Code: K32, H23, F64 

mailto:blerina.lesi@unitir.edu.al
mailto:arjan.tushaj@unitir.edu.al




International Conference                                             Circular Economy: Opportunities and Challenges 

237  

 

 

 

 

 

 

(ASET, 2022) Like these initiatives in the international arena, there are also businesses in Albania 
that have adapted similar principles, such as: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The two examples above materialize cases where certain businesses from different production 
sectors have applied circulation principles from the need to optimize the resources used in 
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2. Transport taxes (with the exception of car fuel) mainly refer to taxes related to the ownership 
and use of vehicles. These taxes include taxes on other means of transport (such as planes, ships 
and trains, etc.) and their services. 

3. Pollution taxes include emissions measured in air and discharges into water, management of 
solid waste and noise, etc. Excluded here is the CO2 emission tax, which is covered by the energy 
tax category. 

4. Natural resource taxes include taxes for extracting or using natural resources (water, forests, 
wild animals, etc.). 

 

Table 1: Income collected from environmental taxes (in million ALL), 2008-2020 

Description 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Energy Taxes    25,479 25,981 28,865 30,353 28,789 30,479 38,341 37,741 40,946 40,400 43,522 45,165 38,743 

Transport Taxes 3,620 3,715 3,385 3,580 6,078 5,040 3,863 4,437 4,936 5,145 5,342 5,567 5,456 

Pollution Taxes 159 174 542 1,848 1,878 1,853 1,889 1,782 1,880 1,941 2,226 2,625 2,413 

Resource Taxes 21 18 17 15 19 21 26 33 52 62 56 59 54 

Total 29,278 29,888 32,809 35,796 36,764 37,393 44,119 43,993 47,813 47,549 51,146 53,416 46,666 

Source of info: INSTAT (2022) 

 

Fig 1: Environmental tax revenues, by type of taxes 

 

 

Source of info: INSTAT (2022) 
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Abstract  

Gross domestic product (GDP) is crucial for estimating the performance of an economy. It gives 
policymakers the ability to understand whether the economy of a country is going to expand or 
contract, and enables them to apply the right monetary policy. This study focuses on one-step 
ahead forecasting for the quarterly real GDP growth of Albania. 

In this paper, we have done a comparison between different machine learning tools, used for GDP 
forecasting, and traditional methods. Artificial intelligence is evolving and is rapidly entering our 
society, hence economic forecasting is no exception. In the real world of business, AI has been 
used considerably for economic forecasting, but few are the studies focused on machine learning. 
In this paper, we make a comprehensive comparison of the forecasting accuracy of Gross 
Domestic Product (GDP) using the Machine Learning algorithms and the traditional ARIMA time 
series regression model in the economy of Albania. 

The result of the paper shows that ML algorithms can be seen as a comparative tool on GDP 
forecasting and encourages the use of different ML models in macroeconomic forecasting.    

 

JEL Code: C22, C24, C14, C45, E27. 

Keywords: KNN, LSTM, GDP, Forecasting. Univariate  

 

Introduction  

The economy has been dealing with forecasting problems for a long time. According to Camba-
Mendez, Kapetanios, Smith & Martin (2001) the demand for forecasts of key economic variables 
remains stronger than ever. According to them the use of machine learning algorithms in 
forecasting macroeconomic variables is a relatively new and growing field. 

Real Gross Domestic Product (GDP) is a single, comprehensive measure of economic activity that 
takes into account the total value of goods and services produced in the economy. It is considered 
by academics, investors and regulators as an indicator of the wealth of the economy and an 
informative indicator that guides decision-making processes (Provost & Fawcett, 2013). 
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Policymakers need to gain more context about the present economy circumstances in order to make 
ideal policy decisions. According to Premraj (2019), these decisions are often made in uncertainty 
not only about future economic conditions, but also about the current economic situation. 

In light of the recent crises in the economy around the world, the issue of forecasting the Gross 
Domestic Product (GDP) is much debated. Policy makers sometimes have to make choices on the 
fly and are often found to be wrong due to a lack of knowledge about the latest economy trends in 
their country. (Cicceri, Inserra, & Limosani, 2020). 

Artificial Intelligence is beginning to change our society and the traditional field of economics. 
Stock prices, exchange rates and so on are now predicted using AI, especially in the real world of 
business (Kurihara & Fukushima, 2019). 

On the other hand, ML is a part of artificial intelligence and also, Martin (2019) points out that 
machine learning is applied in branches of statistics that involves the usage of a wide range of tools 
that can assist to better understand data, usually for prediction purposes. Machine learning's ability 
to use large data sets to determine a generalizing model is what makes it an attractive technique. 

Machine Learning according to Premraj (2019) is a subgroup of artificial intelligence (AI) that 
provides systems of algorithms and statistical models that perform specific tasks. He emphasizes 
that the main advantage of ML algorithms is that they rely on the relationships and patterns they 
identify while also having the ability to incorporate a large amount of data (Vika & Vika 2021). 
He points out that this particular feature makes ML methods well suited to learning the underlying, 
complex structure of data and using this to make predictions about future values (Premraj, 2019). 

  

 

 

Methodologies 

The time series of Albania's real GDP study starts from the first quarter of 1996 to the first quarter 
of 2022. After that, we measure the forecasting accuracy of each model by calculating the Root 
Mean Square Error (RMSE), Mean Absolute Error (MAE) and Mean Absolute Percentage Error 
(MAPE). We use a recursive strategy to forecast in which only one instance of each model was 
estimated and used to iterate on the forecasting horizon until we reach the horizon we want.  

In this paper we compare three different models: the univariate ARIMA, which is the traditional 
method, the K-Nearest Neighbor (KNN) algorithm, and the Long Short-Term Memory (LSTM) 
model. The KNN and LSTM are supervised machine learning methods used for different kind of 
problems. They have recently been applied on time series forecasting. By R software, the analysis 
will be performed and the results will be extracted. In the R program, we used the tsfknn package 
that allows the prediction of a time series using KNN regression. For the LSTM model was used 
Tensorflow library in python. 

ARIMA modeling 
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Abstract 

Circular Economy (CE) is a concept where the attention of the researchers and practitioners is 
focused. The awareness for the growing population, the misuse of limited natural resources, 
climate change and the domino effect that proceeds, have influenced the countries to place 
objectives and make decisions. The placement of the AGENDA 2030 and the 17 Sustainable 
Development Goals (SDGs) are an effort of the United Nations (UN), where all the countries are 
engaged. Albania is one of them and it is imperative for us to do our duties and take action. In 
order to advance in the path to achieve these objectives, it is important to define action plans with 
the circular economy being a crucial component of these plans. 

This paper is a literature review on the concept of CE, the challenges and barriers in application. 
The implementation tools the research offers are considered as suggestions for businesses to 
reflect on their business models (BMs), to totally change or to modify them. The CE must be 
acknowledged as an opportunity for the businesses to adapt to the changes in the global 
environment, but also to improve their core values. The paper is useful as it realizes an 
examination of the research on CE and offers archetypes to be integrated in the Albanian 
organizations. As most of Albanian businesses are in the category Small and Medium Size 
Enterprise (SME), the difficulties SMSs face in implementing the circular concept are to be 
recognized and to be taken into consideration. This can be recognized as a guidance for the 
Albanian businesses to circularity. 
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lack of knowledge in the organization, lack of concepts, but also with the process of transforming 
the organization towards sustainable models. The lack of knowledge about the concepts of the CE 
and their application in the business (Bechtel et al., 2013; Rizos et al., 2015) make it difficult to 
identify the opportunities offered by CE and, as a result, the implementation of relevant strategies. 
Barriers can also be organizational, which can derive from the way of organizing itself, where 
sustainability can wrongly be understood as the responsibility of only one department (Ritzen & 
Sandstrom, 2017) where high-level managerial support is missing (Bechtel et al., 2013; Liu & Bai, 
2014). Managers may lack the conceptual skills to understand and identify opportunities for the 
organization, may find it difficult to assess in the long-term (no vision), or may find it difficult to 
adapt to external changes (lack of flexibility).  

Barriers can also be financial (Bechtel et al., 2013; Ritzen & Sandstrom, 2017; Rizos et al., 2015). 
Especially in this period that is characterized by frequent price fluctuations and great uncertainty, 
business find change difficult, financially unaffordable, moreover the lack of knowledge creates 
problems in identifying mechanisms for measuring benefits. Since the majority of managers are 
oriented towards quick returns on investments (Ritzen & Sandstrom, 2017) it is difficult to 
convince managers for changes that require time and investments and that generate long term 
benefits. 

Another barrier is technology (Bechtel et al., 2013; Gumley, 2014; Ritzen & Sandstrom, 2017). 
CE cares about the quality of products and their redesign so that they remain in circulation as much 
as possible in extending their life cycle or reusing them. The lack of technological developments 
creates problems in the collection and recirculation of products (lack of efficiency precisely due 
to the lack of appropriate technologies).  

 

6. Business models for circularity archetypes 

 

The goal is to move from a linear economy with an open loop system to a circular economy with 
a closed-loop system. In this implementation effort there are studies that focus on the 3R principle 
(Morseletto, 2020; Reike et al., 2018). Economic growth in a circular economy is not achieved by 
producing more products, but by keeping more products in circulation (Ritzen & Sandstrom, 
2017), certainly ensuring the efficiency of this use. 

 

Table 1. Strategies for circulation 

 

The strategy The goal 

Reduce  Resource  

Energy  
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Waste  

Reuse  Materials 

Products  

Recycle   Recover and reprocess 
products 

Efficiency  Resources used 

Design  Eco-design 

 

 Source: (Morseletto, 2020) 

 

The above table (Table 1) shows the different strategies that the organization can use to implement 
CE concepts in its BM. It is essential that for each of them the business set clear objectives. On 
their implementation plans, they can use various BMs that the research offers. In addition to the 
aforementioned strategies, we must also evaluate the concepts of down cycling and upcycling. For 
example recycling is a strategy that has been circulating for many years now. The purpose of 
recycling is to return the product and use parts of it. However, with its usage, the product loses its 
value until it is thrown into the landfill. While in the circular economy, the goal is to keep the 
product in circulation in the economy as much as possible, thus aiming to retain the value of the 
product, materials and components high. This is about upcycling and requires solutions that are 
more sophisticated. Likewise, the circular economy can not be achieved by the implementation of 
the circular concept by just one company. Still each company must find its own BM in order to 
implement the circular concept. The studies present us with different models, which in themselves 
acknowledge four key principles: a) they are sustainability oriented; b) they all search for extended 
value creation; c) systematic thinking is vital d) it is imperative the integration of different 
stakeholders (Breuer, 2013). For the aim of determining a common language in circularity, there 
are studies that identify BM patterns. So as Lüdeke-Freund et al., 2018 design 45 patterns assigned 
in 11 groups in relation to the three dimension of sustainability, Breuer et al., 2018 stipulate from 
literature six SBM tools: 

The Business Innovation kit presented by (Breuer, 2013) 

The Sustainable Business Canvas presented by (Tiemann & Fichter, n.d.) 

The Flourishing Business Canvas presented by (Upward & Jones, 2016) 

The Value Mapping Tool presented by (Bocken et al., 2013) 

The Triple Layered Business Model Canvas presented by (Joyce & Paquin, 2016) 

The Business Model Canvas extended for infrastructure presented by (Foxon et al., 2015) 
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2022, the construction sector was the one with the highest growth followed by the real estate sector 
with 14.86% annual growth of the Gross Domestic Product. During recent years in Albania, 
engineering works and new constructions are dominating the building sector, especially when it 
comes to residential buildings; another signal of this growth is given by the increasing numbers of 
construction permits issued by the Albanian authorities each year.  

 

Table 1: Construction sector growth in Albania, 2017-2021 

  2017 2018 2019 2020 2021 

Construction permits 819 1.194 1.094 961 1.369 

Construction area (000/m2) 869 1.443 2.022 1.608 2.317 

Approximate value of 
constructions (billion ALL) 49,1 59,0 80,8 76,6 99,2 

Yearly growth 128,5% 66,1% 40,1% -20,5% 44,1% 

Source: INSTAT, 2022 

 

As described on the Table 1, during five recent years, the construction sector in Albania has shown 
a consistent growth except year 2020 when the pandemic situation impacted the whole economy 
and inhibited the growth of this sector. Even though the population has shown a shrinking trend, 
the residential construction sector is continuing its activity, where in 2021, the total area of the 
construction permits reached a record level in the last 5 years.  

 

Table 2: Construction Cost Index in Albania, 2017-2021 

 2017 2018 2019 2020 2021 

Total Cost 99.1 99.7 99.9 100.1 101.9 

Material expenditures (a+b+c) 102.0 101.6 100.9 100.0 102.4 

a. Construction materials 102.8 102.3 101.4 100.1 102.4 

b. Electric and communication materials 100.1 99.3 100.2 100.0 102.7 

c. Hydro - sanitary materials 98.7 99.2 98.7 99.7 101.6 

Salary expenditures 99.7 100.7 101.7 100.3 102.2 

Machinery expenditures 97.8 97.7 98.6 99.3 100.1 

Transport expenditures 98.4 100.5 99.8 101.0 103.1 
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Energy expenditures 100.0 100.0 100.0 100.0 100.7 

Other costs 95.7 98.0 98.8 100.4 102.4 

Source: INSTAT, 2022 

 

Table 2 gives us a numerical view of the Construction Cost Index in Albania during the period 
2017-2021, which measures the price performance of: construction materials, labor costs, 
machinery, transportation, energy and other costs used in the construction of a typical dwelling (8-
10 floors). The material Expenditure Index measures the performance of the prices of the main 
construction materials. This group consists of three subgroups: construction materials, electric and 
communication materials, and hydro-sanitary materials. The Labor Cost Index measures the 
performance of the wage bill for engineers, technicians and laborers. As seen from Table 2, the 
Construction Cost Index has increased during 2017-2021. The index of each group of expenses 
has increased, except for material expenses, which have decreased until 2020, but in 2021 they 
experienced an increase of 2.4%. The figures reflected in Table 2, re-emphasize the importance of 
a proper management of construction materials, with the aim of reducing costs and obtaining 
acceptable prices for consumers, by knowing that according to the Bank of Albania, the Fischer 
Index of housing prices increased by 9% on an annual basis on 2021 [12]. This change shows that, 
especially during the second half of 2021, the increase in housing prices has accelerated 
significantly. 

The growth of construction sector and the increasing construction costs, possesses a challenge in 
managing the construction waste. In order to orient the construction businesses towards the circular 
economy approach, Albanian institutions have drafted the Strategy for Integrated Waste 
Management (2018-2023) published in January 2018. This revised Strategy was developed on the 
vision or perception of the concept of "zero waste", so that waste is collected and treated as raw 
materials and management is done under the concept of circulation systems, serving the criteria of 
using and preserving raw material resources in accordance with the concept of circular economy 
systems, to benefit from the standardized use and storage of raw materials [13]. Whereas, in the 
National Integrated Waste Management Strategy and Plan 2020-2035 published by GIZ in 
collaboration with the Ministry of Tourism and Environment, the main goal is the transition from 
a linear economy to a circular economy. This Strategy defines construction and demolition waste 
as a waste that comes from activities such as construction of infrastructure and buildings, partial 
or complete destruction of buildings and infrastructure, construction and maintenance of roads, 
etc. According to the National Action Plan, part of this Strategy, until 2025 is targeted 30% 
recycling/reduction of construction waste, until 2030 is targeted 50% recycling/reduction, and 70% 
recycling/reduction is targeted in 2035.  

Regarding the waste management, INSTAT does not have clear data on construction waste. The 
waste is classified the waste in two main data groups: (i) family waste, and (ii) industrial waste 
and urban waste. In this perspective, we cannot have a clear analysis on construction waste 
throughout the years. Managed urban waste consist of organic waste, wood, paper, cardboard, 
glass, plastic, textiles, metals, dangerous non-hospital waste, inert, hospital waste and others. There 
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manner along roads, riverbanks, or on wasteland. Although the municipalities report annually on 
the quantities of inert waste, there is usually no proper monitoring of the inert waste generated in 
the country and as a result the quantities are calculated roughly. Even though this Regulation is a 
legal obligation to treat construction waste, it does not predict a circular approach regarding this 
treatment. 

 

IV. Conclusions and recommendations 

This paper aimed to present the actual situation of the construction sector in Albania and the 
importance of making circular economy an integral part of the sector, by analyzing the growth of 
construction industry, its costs and the generated construction waste. As described in the paper, 
circular economy presents an utter importance on promoting sustainable economy, as it can be 
perceived as a new way of creating value and well-being by extending product life through 
improved design and service, and reallocation of waste.  

Management of construction waste is a challenge that construction sector in Albania is facing 
throughout its growth in the recent years. Research showed that there is no track of circular 
approach in this sector and further more despite all the legal obligations, it has been estimated that 
the data on the quantities or the impact of waste on the environment are not accurate and sufficient. 
Since there is still no differentiated collection in Albania, accurate data on the specific amounts of 
different types of waste cannot be generated, which impacts the overall analysis of construction 
waste management. Inert are calculated as a part of managed urban waste and throughout five 
recent years they reflect a steady trend. During the research conducted, we have found that 
recycling has progressed in Albania compared to a few years ago, as businesses that collect metals, 
plastics, paper and glass and recycle them, have been set up. Conceptually, a good recycling system 
makes it is easier for the circular economy approach to be implemented in the construction sector. 

Regardless of the fact that in Albania, national strategies and action plans have been drafted 
regarding the management of construction waste, it turns out that the concept of "zero waste" still 
remains in the idea of recycling, dumping in landfills and burning through incinerators. Our 
country has progressed in legal alignment, however, the specific legislation related to the waste of 
the construction sector with the purpose of their circulation remains a challenge.   

Transitioning from a linear economy to circular economy is not an easy process, as it needs 
technological updates on construction equipment, trained workforce, and also a farsighted strategy 
on sustainability. The most challenging task in managing construction and demolition waste 
remains the fact that all the materials need to be prepared or altered since the beginning of the 
construction process, as the majority of them do not have the proper form or compound to be 
recycled or reused again. In order to reuse back in the process the construction and demolition 
waste, Albanian businesses need to invest in advanced technologies, which have their own cost. 

Our research conducts that circular economy principles in construction industry in Albania, except 
for environmental benefits like lowered carbon emissions and reduced biodiversity loss, would 
contribute towards avoided costs on landfills, increased value of products and services by 
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Abstract 

Sustainable economic and social development is widely affected by climate changes. In order to 
guarantee a healthy business activity for a long-term period, an enterprise must take in 
consideration and respect the interests of all the stakeholders. Thus, sustainable entrepreneurship 
is directly related to the economic, social, and environmental system. Business entities that will 
not adapt to climate change, will be at risk, as they will suffer consequences such as: increase of 
the price of raw materials, increase of the costs of maintenance and materials, and even the 
interruption of their activity. While those businesses that embrace change, will not only maintain 
their current processes, but will also experience greater competitive advantages. It is widely 
recognized that the success of a country in undertaking climate change policies is strongly related 
not only to public policies but also to the success of the private sector in undertaking initiatives to 
respond to the impacts and risks associate with the climate. The purpose of this study is to offer a 
literature review of the impacts that sustainable entrepreneurship has on the sustainable 
development of a country and discuss Albania path towards achieving climate goals and adapting 
to climate change.  

 

Keywords: Sustainable entrepreneurship, Climate change, adaptation, Albania. 
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Introduction  

 

The concept of sustainable development is closely related to the term sustainable entrepreneurship. 
In order for an enterprise to guarantee a healthy business activity in the long term, it must take into 
account and respect the interests of all actors. So, this concept is directly related to the economic, 
social and environmental system [1]. Important national and international discussions are currently 
taking place regarding planning, financing, and implementing of adaptation actions. Climate action 
has been set as a priority of the government in Albania. With the signing of the Paris Agreement 
by the Government (New York, April 22, 2016), Albania has entered the new era of acceptance of 
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international climate policies, where all parties collectively aim to keep the global temperature 
increase to 2° C above the pre-industrial level [2]. The National Climate Change Strategy and 
Action Plans of Albania [3] have been designed in order to support the implementation of EU 
legislation on the environment and climate, aiming at strengthening the inter-sectoral coordination 
for jointly implementing climate measures, environmental protection and sustainable development 
policies. Furthermore, the leaders of the Western Balkans, gathered in Sofia in 2020, at the Western 
Balkans Summit, acknowledged the need to lay the basis for a major transformation of the region, 
which would turn the challenges of sustainable development and climate change into opportunities 
and would link the elements of the "European Green Deal" with the public priorities in each 
country [4]. 

Regardless of the efforts to adapt legislation or even draft national strategies by public institutions, 
the success of a country in undertaking climate change policies is strongly related to the success 
that the private sector has in undertaking initiatives to respond to the impacts and risks of climate 
change [5]. In fact, the private sector is not immune to climate change and disaster risk [6]. 
Business entities that do not adapt to climate change will be at risk, as they will suffer 
consequences such as: an increase in the price of raw materials, an increase in the costs of 
maintenance and materials, and even interruption of their activity. While those businesses that 
embrace change, will not only maintain their current processes, but will also experience greater 
competitive advantages [6]. Therefore, business entities must embrace sustainability practices in 
order to contribute to a green economy. 

This paper presents a literature review of the measures and actions that the private sector should 
undertake to improve their resilience to climate change. The paper also presents some obstacles to 
the implementation of adaptation strategies in Albania. Finally, the paper concludes with some 
discussions on some recommendations and future research in the field. 

 

Private sector response to climate change 

 

The climate change adaptation term has been defined in the Assessment Report by the 
Intergovernmental Panel on Climate Change (IPCC) as "the process of adapting to the current or 
expected climate and its effects" [7]. A few years later this term appeared in the international 
policies arena in comparison to the concept of mitigation. Adaptation to climate change received 
a lot of attention in the Bali Action Plan [8]. The discussions on adaptation have evolved over 
time. Until 10 years ago, the greatest responsibility in guaranteeing climate change adaptation was 
mainly attributed to the public sector [9], while today in the international agenda of sustainable 
development, the private sector is increasingly being called upon to contribute to adapt to climate 
change [10]. This is best evidenced in the establishment of international policies and in the creation 
of a series of financial mechanisms [5] such as the green global fund [11] that target sustainable 
financing for adaptation purposes. The financial costs associated with floods, droughts, storms, 
high temperatures, and other weather-related calamities have gradually increased as a result of 
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climate change. Therefore, the need of the private sector to action to adapt to climate risks is being 
more and more recognized.  

In the last decade, the literature on climate change adaptation has been enriched considerably and 
many distinctions and typologies have been proposed [12]. In the international literature, various 
authors express changes in adaptation measures depending on the size of the companies, on the 
sector in which they operate and the location and coverage they have in the market if they operate 
in a certain region, country or are multinational ones. The main studies that focused on the 
identification of adaptation measures taken by the private sector mainly dealt with the measures 
taken by large corporations. The main reason is that large companies have greater capacity to adapt 
and also have the ability to respond to the opportunities that can be created by climate change [9]. 

The interventions for adaptation purposes can be grouped into proactive and reactive ones. 
Reactive adaptation refers to those responses that are undertaken by entrepreneurs after the 
extreme event has occurred, for example: the set of measures that a company undertakes after a 
disaster, as a need for immediate intervention. Whereas proactive adaptation refers to taking 
measures before an event occurs in order to reduce the negative impacts of a probable event in the 
future [12]. Based on the perception of the uncertainty of the future event occurrence or the lack 
of information on the magnitude of the event, proactive measures are not often considered by 
businesses [13]. Therefore, it is perceived reactive measures are those that are considered sufficient 
by commercial companies to be undertaken. 

Another criterion used to classify the adaptation responses that companies can undertake, refers to 
whether it requires a major investment in infrastructure or simple intervention in the adaptation of 
procedures or in the adoption of a preventive policy. The hard adaptation and soft adaptation terms 
are used for this classification. Hard adaptation means interventions in infrastructure that require 
the commitment of very large investments which usually occur in hard industry sectors. Whereas 
soft adaptation refers to interventions such as vulnerability assessment, risk assessment, their 
transfer to third parties, preparation and contingency plans, implementation of risk management 
methods, etc. [10]. 

Although the private sector may be aware of the impacts of climate change, few of the companies 
have taken measures to adapt. In order to increase their capacities to adapt, it is necessary to 
encourage the creation of different partnerships between corporations, governments, NGOs and 
the education system. The next sections focus on the constraints faced by the private sector that 
aim at implementing adaptation measures, focusing mainly on the Western Balkan region and 
Albania.  
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Private sector can significantly be influenced by the institutional context in which companies 
operate. Decision making can be facilitated, and adaptation actions can be encouraged if the 
climate change research and development infrastructure is in place. This includes government 
initiatives promoting research on modelling climate scenarios, on climate change impact analysis, 
and on downscaling from global to regional models [10]. More specifically, it is necessary to 
establish partnerships with private sector, scientific organizations, and academia. In this way, key 
stakeholders can facilitate adaptation of the companies by providing them with guidance, 
information, and shared capacity.  

So far, the role of the private sector has been seen only in terms of financing, without evaluating 
and analyzing the way this sector is reacting to the risks or opportunities of climate change. 
Furthermore, research activities and initiatives to address climate change have been undertaken 
mainly at the level of international institutions or within the framework of strategies drawn up by 
public institutions. The role of Higher Education Institutions (HEIs), which can be considered 
research institutions in Albania, is very insufficient in this regard. Several research addressing 
climate change have been carried out at the University of Tirana [17] and the Agricultural 
University of Tirana [18]. However, the research approach at the university level has been scarce, 
influenced by the lack of research tradtion in this field and the interdisciplinary character of the 
field. It is indispensable that scientific research institutions such as Higher Education Institutions 
contribute not only to capacity building and the provision of interdisciplinary knowledge for a 
sustainable society but also act as promoters of concrete actions in the field of climate change, thus 
influencing in rebuilding our fragile economy [19]. 

Knez et al (2022) suggests that EU must use its influence, expertise, and financial resources to 
mobilize its neighbors to join them on a sustainable path [20]. Their study revealed that in Western 
Balkan countries the implementation of the necessary regulations and strategies towards climate 
change mitigation is at a low level. According to the authors, the reason for this most often lies in 
the insufficient commitment of decision-makers to make significant changes in the field of climate 
change transition. This low level of commitment may be due to the low level of awareness that 
several entities have on issues on climate change and sustainability.  

 

Framework of climate change policies and actions undertaken in Albania 

 

Climate changes have also been present in Albania since the end of the 90s, but this issue has 
gained more attention in Albania in recent years within the framework of environmental protection 
policies. Some of the phenomena that demonstrate climate change in Albania are the rise of 
extreme temperatures, the increase in heat waves, the duration of drought periods, the decrease in 
annual precipitation, destruction of dwellings, infrastructure and natural environment from floods 
and erosion in the coastal area and along the riverbeds. All these effects from the environmental 
impacts of climate change strongly affect many sectors of the economy, especially agriculture and 
energy sectors [2]. 
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Abstract 

 

Waste is an unavoidable by-product of most human activity. Generation of waste materials is one 
of the greatest concerns of the modern world. Waste composition reflects cultural and 
technological trends and varies greatly between different continents and regions over time. Waste 
can be classified into various ways depending upon their type and source. According to Law 
Insider, Urban Waste is defined as solid waste collected by or on behalf of municipal authorities 
and disposed of through the waste management system. It includes household waste, waste from 
administrative, social, and public facilities.  Urban waste generation is massive, and the process 
of collection and disposal requires huge expenses. In Albania also, most of the total waste 
generated is urban waste. It represents on average 85.1% of total waste during the last 6 years. 
That is why the focus of this article is urban waste.  

This paper presents some theoretical concepts and basic facts about the importance of urban waste 
management, and especially focuses on statistics regarding waste management in Albania and the 
amount of public investment funds allocated for urban waste management over the past years. 
Most municipal solid waste generated worldwide is still deposited at landfills and waste dumps.  

Information on urban solid waste in Albania is published by the Institute of Statistics. It is annual 
and at country level. Urban waste in Albania, is collected and disposed by municipalities and 
treated by both local and central government. According to the data available, most of the 
population is covered with community waste services and the amount of managed waste compared 
to the total waste generated has been increasing over time.  Also, public investment funds for urban 
waste management have been increasing over the past years.  

 

Keywords: waste classification, urban waste, waste management, waste statistics, public 
investment funds. 
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1. Introduction  

 

According to the World Bank report What a Waste, A Global Snapshot of Solid Waste 
Management, 2018, the world is on a trajectory where waste generation will drastically outpace 
population growth by more than double in 2050. Although we are seeing improvements and 
innovations in solid waste management globally, it is a complex issue and one that we need to take 
urgent action on. Waste can be classified into various ways depending upon their type and source. 
Urban waste generation is massive, and the process of collection and disposal requires huge 
expenses. In Albania also, most of the total waste generated is urban waste. It represents on average 
85.1% of total waste during the last 6 years.  

In this article we will focus in urban waste management in general and more specifically in public 
investments allocated for urban waste management in Albania from the central government. 

According to Law Insider Urban Waste is defined as solid waste collected by or on behalf of 
municipal authorities and disposed of through the waste management system. It includes 
household waste, waste from administrative, social and public facilities. This term also describes 
waste resulting from commercial, recreational and similar activity the amount and composition of 
which enables treatment as part of urban waste.  There are different types of waste treatment and 
disposal like: landfill, incineration, composting, vermicomposting, open dump. Different countries 
use different techniques.  

The purpose of this article is to present some theoretical concepts and basic facts about the 
importance of urban waste management, and especially present statistics regarding waste 
management in Albania and the amount of public investment funds allocated for urban waste 
management over the past years.  

The first part presents the theoretical concepts regarding urban waste, and some facts regarding its 
management. The second part presents the methodology used for the data processing. The third 
part focuses in details in different statistics related to waste management in Albania and public 
investment funds allocated for urban waste management over the past years. The conclusions 
present the main findings of this analysis. 

 

2. Literature review  

 

Waste is an unavoidable by-product of most human activity. Generation of waste materials is one 
of the greatest concerns of the modern world. Worldwide cities are rapidly expanding, creating 
visible environmental and social challenges. Everyday millions of informal waste pickers reclaim 
recyclables from household waste to earn their living, particularly in low-income residential areas. 
Today humans generate more waste than ever before, not only because of dramatic population 
increase over the past centuries, but also because of the changed nature of consumption and the 
different composition of solid waste. (Gutberlet, 2018) 
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Figure 3: Age group 15-19 and 20-24 years old 

 

 

 

Source: INSTAT (2022) 

 

years, it could serve the age group 15-19 (Figure 3). It shows two generals characteristics: first, 
the age group15-19, is larger in number compared to the age group 20-24, during 2004-2013, while 
during 2014-2022 the age group 15-19, is smaller in number compared to the age group 20-24, 
according to the respective years; secondly, it is noted that the age group 15-19 is also 
characterized by a continuous and significant decrease in its number, from about 311 thousand in 
2004 to about 183 thousand in 2022. As the first characteristic can be explained by demographic 
characteristics or those of the "age pyramid", the second one confirms the fact of the general 
decrease in the number of young people in the age group before higher education. In absolute 
measure, this decrease is presented in Table 2. For the age group 15-19, the decline started in year 
2006, after a slight upward fluctuation in 2007, it continued with relatively large negative changes 
until 2022. 

 

Table 2: Changes in the population number compared to the previous year 

 

Year Age-group 20-24 Age-group 15-19 
2004 4,750  3,721  
2005 1,285  7,066  
2006 (660) 8,644  
2007 1,137  3,319  
2008 (5,718) 485  
2009 (8,156) 81  
2010 (7,638) (2,932) 
2011 (6,051) (4,109) 
2012 (7,109) 4,050  
2013 (9,911) 2,744  
2014 (12,584) 1,556  
2015 (10,875) (177) 
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2016 (9,756) (4,334) 
2017 (13,774) (2,727) 
2018 (6,301) (7,035) 
2019 (7,445) (10,156) 
2020 (9,858) (10,556) 
2021 (8,258) (7,638) 
2022 (5,878) (15,524) 

 

Source: INSTAT (2022) 

 

The above analysis deals with the dynamics of population change by age group. But to see more 
clearly the future progress of the demand curve for pursuing higher education, it serves better the 
number of the population on an annual basis (Figure 4).  

 

Figure 4: Population age 10 to 20 years old (year 2020) 

 

 

 

Source: INSTAT (2022) 

 

This indicator represents the number of the population according to the age for each year and this 
data are analysed for the year 2020. Looking at the left part of the blue line , is noticed a decline 
at the population number under the age of 14 years old (year 2020), so at the age of 13, there were 
33,031 individuals; at the age of 12, there were 32,419 individuals, while at the age of 11 it is a 
slight increase to 33,067 etc., this means that after 4-5 years there will be an easily decline of the 
population number at the normal age of entering at the university (18-19 years old). However, to 
have clearer data on the number of young people as a potential opportunity to enter higher 
education, has been constructed Figure 5. Figure 5 presents the predictions of the population 
number at the age of 18 during 2020-2028. The data here is based on the 

 

Figure 5: Forecast of the population at the age of 18 years old (2020-2028) 
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The "free" capacities in both sectors, public and private, are significant, especially in the private 
sector where the unfilled quotas in the academic year 2021-2022, were at about 30% of the total 
offer of the sector (First level of studies). 

The forecasts of demographic changes impact on higher education, would place the public sector 
in more "favorable" positions related to the financial or human resources, as for the private sector 
it would require a more in-depth analysis of its goal, investment orientation, the market segment 
where it will operate, etc. 
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Leveraging this moment of crisis, the 2030 Agenda came at the most perfect time, because it is 
time for a change, for a profound systemic shift toward a more sustainable economy, that works 
for both, people, and the planet. The SDGs are vital for the recovery that leads to a greener, more 
inclusive economies, and stronger, more resilient societies.  

Figure 1. SDG Index rank/score/spillover score for Albania  

 

Source: https://dashboards.sdgindex.org/profiles/albania 

Figure 2. Average performance by SDG for Albania 

 

Source: https://dashboards.sdgindex.org/profiles/albania  
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Abstract 

The development of information technologies and the internet has caused one of the most 
significant changes in the business environment over the last decade. Companies have evolved to 
adapt to a digital environment influenced by internet business models and digital marketing 
techniques. More and more firms and enterprises around the world are responding to consumer 
higher sensitivity regarding the protection of environment and need by either embracing circular 
economy models or adopting strategies of green marketing. These strategies may range from eco-
friendlier supply chains, green packaging, environmentally friendly products or promoting 
broader efforts to reduce environmental impact. The current paper analyzes such strategies by 
using background cases that inform the primary Albanian case, to understand how fast the 
Albanian e-commerce companies are catching up with this environmentally friendly business 
models and how green marketing may help. The purpose of this study is to determine the level of 
green marketing adoption among Albanian E-businesses and to investigate the impact of business 
size on green marketing adoption. The research model was tested with national survey data 
collected from Albanian e-commerce firms of different business size. The present study opens 
broad horizons for the exploration of green marketing strategies in the e-business proactiveness 
and the impact on e-business agility in responding to environmental uncertainty. This this study 
shows that future-oriented companies can profit economically while reducing their negative 
environmental impact. 

 

Keywords: E-business, green marketing, sustainable marketing, business size, Albania 

 

Jel Code: M, O, Q 

 

I. Introduction 

Sustainability and environmental issues are among the most pressing concerns for modern 
humanity, governments, and environmentally conscious consumers (Hsu et al, 2013). It should be 
noted that business activities, including marketing, play a role in enhancing sustainable 
development. According to Polonsky (1997), marketing as a business function must ensure that 
future generations' ability to meet their needs and desires is not jeopardized. On the other hand, 
Robert (2011) contends that sustainable development necessitates sustainable marketing strategies 

mailto:elenijarazi@unyt.edu.al
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China by Zhu et al (2008) discovered that organization size plays a positive role in the adoption of 
green practices. Unfortunately, the findings on the influence of organization size on green 
marketing adoption are mixed. Furthermore, there is a scarcity of literature and research reports in 
Albania on the size of businesses and the intensity of green marketing adoption. This inspires me 
to conduct research on the relationship between business size and green marketing adoption 
intensity in e-commerce sector in Albania. As a result, the two main purpose of this study are: to 
determine the level of adoption of green marketing practices and to investigate the relationship 
between business size and level of green marketing practice adoption. To date, there is no empirical 
research on the combined characteristics between business size and green marketing adoption 
intensity in e-commerce sector in Albania. This study will be the first exploratory research in the 
field. 

The following is the structure of the paper: first, a literature review outlines the concepts used and 
the model developed in this study; second, I explain the methods and data collection process. 
Finally, I present my analysis of the results and conclusions. Implications and recommendations 
for further research are also discussed. 

II. Literature Review  

Because the research topic under consideration in my paper is related to green management 
practices, green marketing adoption and business size. In the following subsections, I will conduct 
a critical review of the literature on these topics. The theoretical framework for this current 
research will be based on five major streams of literature review: (1) The Concept of Green 
Marketing Practices; (2) Business Size; (3) Resource based theory; and (4) E-commerce sector in 
Albania and (5) Green Marketing Adoption and Business Size 

2.1 The Concept of Green Marketing Practices 

According to the American Marketing Association, green marketing refers to the marketing of 
environmentally friendly products. Thus, green marketing encompasses a wide range of activities, 
such as product modification, changes to the manufacturing process, packaging changes, and 
modifying advertising. Environmental marketing and ecological marketing are two other terms 
that are used interchangeably. Thus, "Green Marketing" refers to a holistic marketing concept in 
which the production, marketing, consumption, and disposal of products and services are done in 
a way that is less harmful to the environment. With increasing awareness about the implications 
of global warming, non-biodegradable solid waste, the harmful impact of pollutants, and so on, 
both marketers and consumers are becoming increasingly sensitive to the need for a shift to green 
products and services. While the transition to "green" may appear to be costly in the short term, it 
will undoubtedly prove to be indispensable and cost-effective in the long run.  

Green marketing practices vary, but the majority of them revolve around the traditional marketing 
four Ps: green product, green pricing, green promotion, and green distribution (Polonsky 1994; 
Kinoti 2011). Various researchers have reported on various green practices that most businesses 
have adopted. According to Polonsky (1994), green marketing practices include product 
modifications, changes to manufacturing methods and processes, and changes to advertising and 
packaging. To generate attention and demand for sustainable products, effective green marketing 
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operating legally in the market. The biggest challenge remains the formalization of the market, the 
opening to global markets and the development of this sector according to professional standards. 
According to QKB the ecommerce sector in Albania is dominated by SMEs 

 

2.3 Resource based theory 

According to resource-based theory, in order for a business to be and remain competitive in a 
market, it must seek out and protect its unique resources (Barney & Warnerfelt, 1995). According 
to Dowel and Heart (2011), in order to remain competitive, a business must seek, protect, and use 
both intangible and tangible resources. In that sense, if resources are made available in the required 
capacity and used in an effective and efficient manner, business success is assured. According to 
resource-based theory, business characteristics, particularly the availability of critical resources, 
can influence the levels of green practice adoption (Uhlaner et al.2012). This is due to the fact that 
the available resources will be used to add more unique and inimitable resources, allowing a 
business to remain powerful and competitive. Recent research suggests that a proactive 
environmental strategy can help to bridge the gap between a company's environmental capabilities 
and its competitive advantage (Chan, 2021; Mishra & Yadav, 2021). Higher-order resources, such 
as accurate business forecasts and strategic planning, can provide a firm with a long-term 
competitive advantage through its operating resources, which include specialized manufacturing 
plants, brand names, loyal customers, and patents (Wibbens, 2019). In the context of SMEs, larger 
firms are more likely to engage in sustainable practices because they have more resources and 
stakeholder influence than small businesses (Uhlaner et al. 2012; Lynch-Wood and Williamson 
2014). As a result, the study draws on theory to consider that a business with sufficient resources 
has the potential to invest in more unique resources such as green technology, which in turn helps 
a business to be more competitive and achieve sustainable development. They may be able to solve 
societal and environmental issues (Kardosa 2012). 
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2.4 E-commerce Sector in Albania 

Online sales have recently increased in Albania. Businesses are selling more online as technology 
advances and social networks spread, although in an unorganized manner. Both market 
participants and postal operators report an increase in delivery volume in 2022. Informality and 
the widespread use of cash in the economy continue to be issues. The major market participants 
anticipate that the positive performance will continue based on two main arguments. First, they 
target customers between the ages of 17 and 35 as a target group who return to their online 
shopping experience. Second, as technology advances and the use of smartphones increases, 
consumers are becoming more prone to this consumer behavior. 

As showed in a survey by statistics office Instat in December 2021, the number of Albanians 
making online purchases continued to increase in 2021, with 21.4% of the population aged 16-74 
saying they had made an online purchase in the preceding 12 months. The main cities in Albania 
where e-commerce takes place are mainly Tirana, Durres, Elbasani, Korça, Shkodra, Fieri and 
Vlora. Social networks are widely used by businesses to increase their activity. According to data 
from Instagram (2021), in just one month, about 90 million accounts have clicked on the post of a 
certain product to learn more details about it. 

Informality is very high in the Albania's online sales. Informality is prevalent among online sales 
operators, who claim that because of the opportunities provided by online operations, many people 
avoid fiscal obligations. Most delivery services in Tirana are provided by unlicensed individuals. 
Cash-on-delivery accounts for nearly 90% of all online sales. All market participants claim that if 
they only accepted online payments, none of them would be able to compete. The lack of an entry 
barrier in the e-business has made that a lot of new e-business are being created each day. 

According to European E-Commerce Report in 2021, Albania is the country with the lowest 
percentage of online purchases compared to the countries of the European Union and candidates 
for membership. According to this report, 85% of respondents stated that they have not made 
online purchases and 15% that they have made online purchases. Among the candidate countries, 
Macedonia has the lowest percentage of online purchases after Albania, where only 25% of 
respondents stated that they made online purchases. In Montenegro, Serbia and Turkey, the 
percentage of online respondents who stated that they have made online purchases varies from 31 
to 34%. The average of respondents in the European Union who stated that they have made online 
purchases is 67%. 

 

2.5 Green Marketing Adoption and Business Size 

The size of the company is one of the internal variables that influence the adoption of green 
marketing practices. The levels of adoption of green practices are influenced by business 
characteristics, specifically the availability of critical resources (Uhlaner et al.2012). The size of 
the business influences the adoption of certain innovations (Dardan et al.2007). Companies with 
sufficient resources, such as skilled human resources, technology, and financial resources, will be 
able to adopt new innovations more quickly and completely than smaller companies. According 
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Business characteristics in terms of size was captured during the study defined by the number of 
employees and annual sales revenues. The size of the business ranged from Micro, Small, Medium 
and Large Business. Table 3 shows the number of businesses in their respective business 
categories. This indicates that the business sizes categories are normally distributed between small, 
medium and large business therefore was suitable for me to run a chi square test against the level 
of adoption (high and low) to test its association. 

Table 3. Business Size 

Business Size Frequency Percent 

Micro Business  3 2.5 

Small Business  40  33.3 

Medium Business  39  32.5 

Large Business 38 31.7 

Total  120  100.0 

Source: Own elaboration 

4.2 Adoption of Green Marketing Practices 

Respondents from e-commerce sector were asked to indicate whether they adopted or did not adopt 
the twelve practices recommended by Polonsky (1994) and Kinoti (2011) in order to establish the 
set of green marketing practices in their business. Table 4 shows the composition of the twelve 
green marketing practices in Albania e-commerce sector. 

 

Table 4. Green Marketing Practices Composition by Adoption Counts 

Green Marketing Practices Status Count(n*)  

Production of eco-friendly products Practicing 5 

Not Practicing 115 

Use of eco-friendly Packages Practicing 71 

Not Practicing 49 

Water recycling Practicing 0 

Not Practicing 120 

Use of Clean energy/Renewable (gas, biogas, solar etc.) Practicing 0 

Not Practicing 120 

Charging higher Price for Green Products Practicing 112 
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Not Practicing 8 

Green label usage Practicing 55 

Not Practicing 65 

Promotes Green Lifestyle Practicing 71 

Not Practicing 49 

Promotes the Benefits of Green Products Practicing 75 

Not Practicing 45 

Promotes Green Image of the Product Practicing 53 

Not Practicing 67 

Reverse Channel system (Collecting wastes for 

recycling) 

Practicing 2 

Not Practicing 118 

Use of Economic and energy efficiency Transport Practicing 29 

Not Practicing 81 

Use of Secondary Packages (Containers) Practicing 2 

Not Practicing 118 

*n-Indicates the number of e-commerce company who adopted and those who did not adopt. 

Source: Own elaboration  

 

According to my research findings showed in Table 4, many businesses adopted few green 
marketing practices because only 5% of the e-commerce businesses produced at least one green 
product, 59.2% of the e-commerce businesses used green packaging. Nonetheless, many 
businesses did not adopt green marketing practices such as the use of secondary packages, reverse 
channel systems, water recycling (0% of businesses), and the use of renewable energy. Because of 
the high cost of green technology and the low demand for green products, most businesses did not 
adopt these green marketing practices. 

4.3 Green Marketing Practices Adoption 

My study's goal was to determine the level of Green Marketing Practice Adoption in e-commerce 
sector in Albania. The extent of adoption was measured by the number of practices adopted out of 
12 practices, as shown in Table 4, with less than or equal to six practices considered low, and 7 to 
12 practices considered high, as shown in Table 5. 

Table 5. Adoption Frequency Level in Percentage 
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Abstract 

Economic growth harmonized with a stable level of inflation is the main economic development 
objective of a country. The impact of inflation on the economy is the subject of many different 
studies. The development of the Albanian economy and of the inflation rate during the last decade 
coincides with important events with significant impact on the economy, such as the recent 
financial crisis, the effect of the pandemic and the economic crisis resulting from the war in 
Ukraine. Although there are several main factors that affect economic growth, the focus of this 
paper is the impact of inflation on economic growth. The relationship between inflation and 
economic growth is controversial and is a subject of many studies. An acceptable level of inflation 
has been has been a couse for concern not only for Albania, but for the economies of many 
countries in the world. The analysis of the impact of inflation takes significant importance today 
given the economic developments of recent times, the result of unforeseen political, economic and 
social events for Albania. Based on quarterly data of the last decade (2012-2022) we have 
constructed the econometric model on which we have presented the main hypotheses. The 
variables include economic growth (dependent variable), the inflation rate and the growth rate of 
direct foreign investment, as among the main influences on economic growth (independent 
variables). The result of the study indicated a negative relationship between economic growth and 
inflation. The relationship of causality was also statistically proven, which showed that inflation 
has an impact on economic growth. 

 

Key words: Inflation, economic growth, prices, statistical series, foreign investments. 
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Introduction  

The harmonization of the achievement of price stability, as the main object of the Bank of Albania, 
is closely related to the sustainable growth of the economy. This is also the focus of policy makers 
during the last decade. As a result, inflation has been and remains one of the most studied indicators 
during the last decades. Researchers have reached different conclusions in the study of the 
relationship between inflation and economic growth. Many researchers have addressed the factors 
that influence the inflation rate related to the economic growth indicator. The results of the impact 
of inflation on economic growth in many studies have been different. The period under study 
coincides with the phase of overcoming the last financial crisis (2012) and the impact of specific 
events for the Albanian economy (the 2019 earthquake), the pandemic period and the impact of 
the war in Ukraine (2019-2022). 

High inflation can lead to uncertainty about the future profitability of investment projects. This 
leads to a decrease in the level of investments, or it can decrease the country's international 
competitiveness, making its exports relatively more expensive, thus affecting the balance of 
payments. Examples at the theoretical level are defined. In empirical research, this ratio is not 
always the same. Numerous studies have been conducted, which specifically aim at examining the 
relationship between inflation and economic growth, which obviously depends on the nature and 
structure of the economy. The current study aims at assessing the impact of inflation on the 
economic growth in Albania during the last 10 years. In this respect, the paper, in addition to the 
analysis of the development of inflation, as captured by the Consumer Price Index (CPI) in years, 
will focus on its impact on the economy, concluding on the characteristic features of this impact. 

 

Conceptual framework and literature review 

Many theoretical discussions of inflation include classical, Keysian, monetarist, Neoclassical 
theories of endogenous growth, etc. In addition to theoretical analysis, a series of empirical studies 
show the relationship between inflation and economic growth in the medium and long term. 

Fisher (1993) has studied the relationship between inflation and economic growth. His paper 
confirms the negative impact of increasing inflation rate on investments and thus the reduction of 
economic growth. 

Barro (1997) - in his study used the regression model, concluding that an increase in inflation of 
10% per year leads to a decrease in the growth rate of real GDP per capita by 0.2%-0.3% per year. 

Khan and Senhadji (2001) - divides the study into two areas, separately for industrial and 
developing countries. They used new econometric techniques with data containing 140 countries 
for the period 1960-1998. The threshold value where inflation affects negatively is lower for 
industrialized countries than developing countries. Respectively 1-3% for industrialized countries 
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and 11-12% for developing countries. Below the defined level, the effect on economic growth is 
negligible. 

Mubarik (2005)- evaluated the threshold level of inflation for Pakistan, where he found that the 
level of inflation above 9% negatively affects economic growth, but inflation below the predicted 
level is conducive to economic growth. 

Datta (2011) in his paper presented data from 1971-2007. The findings showed that there is a short-
term causal period and the direction is from inflation to economic growth. Opposite conclusions 
among other researchers indicate the lack of interdependence between these two variables. 

Kigume (2011) studies inflation and economic growth in Kenya from 1963-2000. The test of this 
study revealed that there is no causal relationship. 

Analysis of inflation progress in Albania 

Bank of Albania, as the preparer and implementer of the monetary policy, has as its main objective 
the achievement and maintenance of price stability at the level of 3% with a possibility of ± 1% 
fluctuation. The period 2000-2010 is characterized by a moderate indicator of the inflation rate 
with a more visible fluctuation due to the impact of the global financial crisis of 2007-2009. 
Subsequently, the period 2011-2021 is characterized by a stability of the inflation rate, below its 
target level of 3% by the Central Bank. The impact of the earthquake (2019) and the pandemic 
period (2020-2021) did not result in the deterioration of the inflation indicator because of the lack 
of growth in aggregate demand. The impact of the Russia-Ukraine armed conflict had the effect of 
a rapid increase in the CPI indicator during 2022, mainly as a result of imported inflation (energy 
crisis, the price of oil in world markets, etc.) 

The table below shows the elevated rate of inflation during 2022 compared to the same period last 
year. 

 

                      Source: Institute of Statistics ( INSTAT), September 2022,Tirana Albania. 
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Abstract 

In a country with an open economy, the exchange rate is a critical variable in terms of its 
interaction with other internal and external economic variables. The focus remains relatively high 
on the role of the exchange rate in the country's economic factors. Usually, in countries with 
developing economies, such as Albania and Western Balkan countries, many transactions in 
foreign currencies are carried out in a more free market than through official channels. In this 
paper, we will deal theoretically with some critical issues related to the exchange rate regime that 
a country follows, starting from a historical overview of exchange rates theories, the Purchasing 
Power Parity theory, and the main determinants of the real exchange rate. 

 

Keywords: Real exchange rate, PPP theory, trade balance, the balance of payment 

JEL classification: E010, F630, O110.   

 

Introduction  

1.1 Price and Exchange Rate Volatility  

The purchasing power parity (PPP) hypothesis is one of the oldest theories of exchange rate 
determination, which depicts the relationship between exchange rates and prices. In its 'absolute 
version,' the hypothesis states that the exchange rate (the domestic currency cost of a unit of foreign 
currency) equals the domestic-to-foreign price ratio. Manzur (1990) was one of the first to present 
evidence that PPP is a long-run phenomenon. He was also among the first to measure the long run: 
his findings identified five years as a broad measure of the length of the long run in terms of PPP. 
The literature now agrees that PPP is a long-run phenomenon, but the issue of the speed of 
convergence toward long-run PPP is puzzling. 

Gustav Cassel, a Swedish economist, developed the concept of PPP in the 1920s to investigate the 
relationship between different countries exchange rates (Ersan, 2008). Purchasing Power Parity is 
a theory of international finance that attempts to quantify the relationship between inflation and 
exchange rates (Madura, 2016). The law of one price is the most stringent version of PPP, which 
states that after converting prices to a single common currency, any good should have the same 
price across countries (Findreng, 2014). According to (Muscatelli and Spinelli, 1999), purchasing 
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power parity (PPP) and determining long-run real exchange rates are theories that have received 
more scrutiny than others.   

1.1.2 Relative Purchasing Power Parity 

According to Edwards (1998), the modern concept determines exchange rates through the relative 
price of traded goods to non-tradable goods. According to the above study, the relative theory of 
PPP occurs when the change in the exchange rate over a period equals the change in inflation rates 
between countries over the same period. The APPP concept states that the exchange rate between 
two countries will equal the ratio of their price levels. Absolute and relative PPP account for 
exchange rates; however, relative PPP serves as the foundation for the IFE. According to the PPP 
theory, the difference in inflation rates equals the expected changes in the spot rate. The purchasing 
power parity theory defines two equilibrium rate systems. The first is the short-run equilibrium 
exchange rate, defined as the rate that would exist if all exchange rates were freely floating. The 
second type of equilibrium is the long-run equilibrium, which would result in the balance of 
payment equilibrium over a while of cooperating and cyclical fluctuations in the balance of 
payments. 

1.2 Interest rate and Exchange rate volatility  

The international Fisher theory, interest rate parity theory, purchasing power parity theory, and 
Balance of Payments theory are all theories that explain this up-and-down movement in the 
exchange rate. According to real options theory, investment decisions are linked to the impact of 
macroeconomic uncertainty (Dixit et al. 1994). Thus, the volatility of the exchange rate as an 
indicator of uncertainty explains the behavior of investor decisions. Firms that decide to increase 
their investment will find stable exchange rates appealing. As a result, researchers employ the real 
options theory to investigate the relationship between exchange rate volatility and economic 
growth. These theories concern parity conditions, an economic explanation for the price at which 
two currencies are exchanged based on inflation and interest rates (Otuori, 2013; Madhura, 2008; 
Isard, 1995). These economic theories contend that arbitrage opportunities for market participants 
arise when parity conditions do not hold. According to Levi (2005), in the absence of restrictions 
such as shipping costs and tariffs, the price of a product in all countries is the same when converted 
into a common currency, such as the US dollar using the spot exchange rate law of one price. 

Because of globalization, exchange and interest rate volatility has become even more pressing; 
countries interact with one another through trade and investment (Suranovic, 2012). Volatile 
exchange rates are associated with random movements in an economy's relative prices. As a result, 
a stable exchange rate is critical in stimulating total investment, price stability, and stable economic 
growth. Although some researchers disagree with the empirical findings of tight monetary policies, 
such as high-interest rates, in stabilizing exchange rates, most agree on a significant level of 
agreement (Chen, 2006). Perhaps support for this policy is based on the conventional wisdom that, 
during exchange rate fluctuations, rising interest rates make speculation against the domestic 
currency unappealing because raising domestic interest rates has the potential to attract foreign 
investment. Furthermore, it influences domestic investors' decisions to invest abroad, resulting in 
an inflow of foreign currency that can help to stabilize the exchange rate (Verbeek, 2004). The 
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International Fisher Effect theory is appealing because it focuses on the interest-exchange rate 
relationship. A relationship between interest rate and subsequent changes in the spot exchange rate 
appears to exist in the long run but with significant deviations in the short run (Hill, 1997). The 
international Fisher effect is a poor predictor of short-run fluctuations in spot exchange rates 
(Cumby & Obstfeld, 1981). Thomas (1985) tested the IFE theory by examining the results of 
buying future contracts with higher interest rates that contained discounts (relative to the spot rate) 
and selling future contracts with lower interest rates that contained premiums. The study found 
that, contrary to the IFE theory, 57 percent of the transactions generated by this strategy were 
profitable. If the IFE theory is correct, high-interest-rate currencies should depreciate while low-
interest-rate currencies should appreciate, resulting in negligible profits from the transactions. 
Following loan repayment at the end of the investment period, it was discovered that the spread 
(difference between the return on investment and cost of borrowing) was usually positive.  

1.2.1 International Fisher Effect Theory 

The famous Fisher hypothesis serves as a starting point in the quest to comprehend the relationship 
between nominal interest rates and Inflation (Nemushungwa, 2016). The Fisher effect is based on 
the assumption that potential savers in a country expect a return on their local savings and will 
only be willing to save money if their savings grow faster than the prices of the products they may 
buy (Madura, 2016). The Fisher effect and PPP theories are the foundations of the IFE's evolution 
(Khawaga, Esam, & Hammam, 2014). According to Fisher (1930), a change in the inflation rate 
causes an equal change in the nominal interest rate so that monetary shocks have no long-run effect 
on the real interest rate. Countries with high-interest rates are expected to have higher inflation 
rates than those with low-interest rates.  

1.3 Criticism of the theories 

Below are some of the main criticisms of the Purchasing Power Parity Theory leveled by various 
authors, all based on scientific evidence. PPP is a theory that attempts to quantify the inflation-
exchange rate ratio while allowing more accurate data comparisons between countries. The PPP 
theory is more important in its dual role than its first because the theory produces poor results in 
practice. For two reasons, purchasing power parity remains essential to open economy 
macroeconomics. It serves as a standard for assessing an exchange rate level for starters. Cassel 
(1918) argued that there would be no way to discuss overvaluation or undervaluation without PPP. 
This recognition has found a concrete expression in the real exchange rate series that governments, 
international organizations, and financial institutions now routinely calculate and report. This 
series depicts a country's exchange rate-adjusted price relations with its trading partners. The series 
is built on GDP deflators, unit labor costs, manufacturing, and wholesale prices for major 
industrialized and developing countries. Changes in real exchange rates unambiguously translate 
into changes in competitiveness, from which trade flows and net exports can be anticipated (Casel, 
1918) and (Krugman, 1976). The second application of PPP is as an exchange rate prediction 
model. A monetary expansion would result in wages, prices, and the exchange rate under perfectly 
flexible wages and prices, leaving all real variables unchanged. Expansionary monetary policy is 
only effective when wages and prices are less than fully flexible, and its effectiveness increases as 
the exchange rate become more flexible. The macroeconomic theory focuses on information, 
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The monetary policy effects on the economy are transmitted by impacting two different target 
groups (Central Bank of Albania, 2015). Primarily because of the response of financial markets 
due to the implementation of monetary policy instruments. Secondly, because of the response of 
households and businesses due to interest rates and liquidity conditions in the financial markets. 
In addition, the monetary policy is guided by forecasting the expected inflation rate. In practice, 
the Central banks set up a framework of analysis and forecasting that enables the timely 
identification of the deviations of inflation from the target and affects monetary policy decision-
making accordingly (Mancheva, 2016). Therefore, monetary policy must be flexible enough to 
react quickly to the resulting disturbances. The economic policy becomes more complicated in an 
economic crisis, reduced production and employment, and high external debt. Monetary policy 
must not be so restrictive as to prevent revival and economic growth, nor must it be so expansive 
that it undermines its stability. The goal of all policies is development, and monetary policy must 
ensure the macroeconomic atmosphere that encourages the development of entrepreneurship as it 
is the basis of any economic development. 

1.4 Types of exchange rates and Inflation 

There are two types of exchange rate systems, fixed and floating exchange rates. 

In a fixed exchange rate system, the Central Bank announces a certain value for the exchange rate 
and to keep the rate at this level it sells and buys the local currency. In a fixed exchange rate 
system, the monetary policy of this country aims to maintain the exchange rate at the announced 
level. Some of the arguments in favor of a fixed exchange rate are: 

Fixed exchange rate produces low inflation and increases credibility. 

They are a path for economic growth. 

Produce fiscal discipline. 

The fixed exchange rate lowers the cost of access to international financial markets, lowers interest 
rates, facilitates disinflation and makes it more difficult to monetize the fiscal deficit. 

This exchange rate can promote international trade and investment by eliminating exchange rate 
risk (Moosa, I. A., 2004). 

Some of the most ardent defenders of fixed exchange rates point to the fact that exchange rate 
uncertainty makes international trade difficult. Some economists attribute exchange rate volatility 
to irrational speculation by international investors. This exchange rate volatility can be harmful 
because it increases international business transactions' uncertainty. 

In a floating exchange rate system, the exchange rate is determined by the market, through supply 
and demand, and is allowed to move in response to economic changes. In this system, the exchange 
rate is adjusted to reach the balance between the market of goods and services and the monetary 
one (Mankiw, 2010). Since floating exchange rates allow for automatic adjustment, they cushion 
the domestic economy from external changes in international supply and demand. 
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inflation). The exchange rate will remain as long as inflation is the same in both countries. 
Exchange rates are affected by inflation if one country's is higher than another. When the inflation 
rate is higher, the currency loses value and depreciates, whereas when the inflation rate is lower, 
it appreciates. 

As for the impact of interest rates, increasing interest rates can lead to currency depreciation (less 
remunerative) on Forex due to high inflation. In contrast, low inflation (or deflation) pushes 
interest rates down, which increases the currency's value on the Forex market. The effect of 
inflation is much more likely to be negative than positive. Exchange rates are likely to be 
negatively affected by high inflation, while low inflation does not guarantee an increase. 

We must see carefully in other aspects beside iflation figure alone. Central banks are focusing in 
changes in the inlation rate. If inflation rates continue to grow, there is a risk of rising interest rates. 
On the other hand, there is a risk of falling interest rates if the inflation rates are downward. But 
central banks always relate the level of inflation to the country's economic growth rate. Changes 
in interest rates depend on monetary policy, but central banks often refuse to sacrifice economic 
growth, especially in times of crisis. 

It it also to be noted that the inflation impact on the exchange rate is theoretical. There aare many 
other factors must be considered in determining the exchange rate. 
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Abstract 

While environmental and climate issues have been on the rise as a result of the increasing growth 
of industries and economies around the globe, Circular Economy (CE) has emerged as a model of 
production, consumption and then reusing, remaking and recycling of materials or products for 
the longest time possible, thus avoiding pollution and waste. The role of Marketing in CE can be 
extended in two main directions: promoting the brands and products that implement this model 
and also educating the consumer on the importance and reasons for embracing it. So, it can help 
shape the consumer behavior, thus facilitating the transformation towards a circular economy.  

Nowadays, digital marketing and more specifically, social media marketing, has shown a great 
effectiveness in terms of reach and influence on consumer choices and perceptions, making it 
strategically one of the best options to hinder this transformation. 

This paper aims to shed light on the impact of social media marketing on consumer perception in 
Albania on the recyclable packaging implemented by the beauty industry, their level of 
consciousness about CE and weather it influences the beauty products and brands they prefer. A 
mixed methods research was conducted using online questionnaires, targeting female students of 
four main faculties of the University of Tirana, chosen due to the fact that they are generally heavy 
social media users and a main target group of the beauty companies. The conclusions following 
the data analysis suggest a gap in consciousness on CE but also great potential for embracing 
change. 

 

 

Keywords: digital marketing, consumer perception, recyclable, beauty industry, packaging 
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Yes 106 (93%) 

No 8 (7%) 

Total

 

114 
(100%) 

 

The vast majority of the students (93%) were familiar with the concept of recyclability. 

How much importance do you place in the recyclability of the plastic packaging in the products 
you consume?  

Table 2: Number of students for each level of importance placed on packaging recyclability 

 

Zero       19 (17%) 

A Little       54 (47%) 

Moderate       39 (34%) 

 A Lot       2 (2%) 

Total 114 (100%) 

 

47% of the students gave little importance to the recyclability factor when deciding to consume a 
product, 34% of them valued it moderately and only 2% placed a lot of importance on this factor, 
indicating that it is not the main driver of their consumer decisions. 

Are you a social media user? 

Yes No
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Graph 2: Number of students who are social media users. 

 

Yes 114 
(100%) 

No 0 (0%) 

Total

 

114 
(100%) 

 

 

Does social media influence you regarding the beauty products you choose to buy? 

Table 3: Number of students not/ influenced by social media when buying 

 

Yes  78 (68%) 

 No       36 (32%) 

Total 114 (100%) 

 

A considerable majority of them admit to being influenced by social media in their buyer decisions. 

Have you ever heard of refillable cosmetic/ skincare products? 

Table 4: Number of students not/aware of refillable beauty products 

 

Yes No
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https://www.europarl.europa.eu/RegData/etudes/BRIE/2016/573899/EPRS_BRI%282016%29573899_EN.pdf
https://eurlex.europa.eu/legalcontent/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
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One of the key objectives in almost every economy is the transition towards a circular economy. 
The labor market will be impacted by the implementation of greener policies. While the overall 
economy and labor market are expected to benefit in the long run, the short run impact is still 
ambiguous. 

In this article, are being addressed the challenges that the labor market may encounter as this 
shift progresses, including the potential effects on net employment, skills requirements, job 
reallocation, etc. According to the literature review on the consequences of the circular economy 
policies, the change is likely to result in a minor net improvement in employment rates. However, 
these findings should be further explored in terms of duration, quality and gender aspects, 
emphasizing also the potential distributional consequences of these changes. 

The circular economy is still in its early stages in Albania, being focused solely on waste 
management. There is a pressing need for improvement in two key areas: in the current legal 
framework and stakeholders awareness and knowledge.  

 

Keywords: labor market, circular economy; employment 

Jel code:  J23; J24; Q01 

 

1. Introduction 

Climate crises and scares resources have led leading economies to lean towards resource efficiency 
and circular economy policies aiming at decreasing environmental impacts. Developed countries, 
such as Finland, France, and The Netherlands, have implemented circular economy strategies and 
legislative frameworks (Thieriot, 2015).  

While the economies are shifting to greener businesses and solutions, structural changes are 
happening in the labor market, from material-intensive to more labor-intensive activities. The 
effect of such a change is still unclear. The projected net employment increase by European 
Commission (2018) is about 700,000 jobs in Europe and between 7 and 8 million worldwide by 
2030. 

According to a sectoral economic report of OECD (2012), four industries with high material 
demands account for about 90% of all worldwide material consumption. These industries employ 
only 15% of the labor force. This statistic is an indicator that job losses due to restrictive policies 

mailto:erigjoka@gmail.com
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on material- intensive sectors might not be very significant, while they can be compensated by job 
creation in labor-intensive sectors.  

The major shift of industries towards circular economy and greener policies will impact not only 
the number of jobs available, but also will cause changes in terms of in terms of duration, quality 
and gender aspects, emphasizing also the potential distributional consequences. These changes 
have to be further explored. 

 

2. Potential employment impacts of circular economy policies 

The implementation of policies in the direction of supporting the circular and sustainable economy 
will definitely have their effects on the labor market. According to an OECD analysis (2020), 
policy changes would affect four main directions: a) change in production modes; b) changes in 
demand patterns; c) changes in aggregate income and macroeconomic conditions and d) changes 
in international trade and competitiveness (Figure 1). 

 

Figure 4: Flowchart of policy induced changes in labor markets 

 

Source: OECD (2020) 

 

These changes will be the main drivers of the biggest changes in the labor market. The increased 
focus on circular economy policies, as well as the continuous incentives to reduce environmentally 
damaging activities, will exert pressure for major changes in production processes and the 
economy as a whole. Structural changes in the economy will create new jobs, or the change of 
existing ones, but will also cause the replacement of some jobs and even the disappearance of some 
of them. 

These changes will affect not only the size of the labor market, but also the main indicators of this 
market. The creation of new positions will definitely give rise to the need for new professional 
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training, to enable the transfer of the workforce from one industry to a new one. Investment in 
circular strategies won't result in job possibilities without skill development. To keep up with new 
breakthroughs and technology, industries and employees must engage in continuous and lifetime 
learning. For this reason, it is expected that those who will be affected more quickly and severely 
are the older of the workforce and less the young, who find it easier to adapt. Programs for skill 
development should specifically target underprivileged populations such as older employees, 
employees in rural regions, women. 

Also, the development of circular economy policies will not affect all sectors equally. The material-
intensive sectors are expected to have greater pressure for change, compared to the labor-
intensive sectors. 

 

Figure 5: Cumulative shares of materials use and employment per sector in 2011 

 

Source: OECD (2020) 

The graph above represents the cumulative shares of materials use and employment per sector. 
The individual sectors in the figure are sorted by materials use, showing the sectors with the highest 
materials footprint on the left and sectors with small materials footprint on the right. Based on the 
graph we can say that the more material-intensive sectors are construction, food products and in 
general primary productions sectors. Those are the sectors that are expected to have the highest 
change rate during the implementation of sustainable policies and these changes will be reflected 
in the labor market by job destruction or redefinition. But these sectors account for not more than 
20% of the total workforce. This suggests that job distraction will have a modest impact on the 
total workforce.  
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The most labor-intensive sectors based on the graph are services and government services, while 
they appear to have a low material use on the production process. Also new jobs are expected to 
be created, especially on sectors such as recycle, reuse, which are considered as labor-intensive 
sectors.  

According to research production in a circular economy is more labor-intensive than it is in a linear 
economy (Wijkman & Skånberg, 2016). Shifting towards a circular economy will have a positive 
impact on the labor market in terms of the number of employees. What is unclear and needs further 
research, is the different impact in terms of geographic, distributional, gender and age dimensions. 

Chateau, Bibas and Lanzi (2018) found significant differences in labor market implications of 
climate and energy policies depending on regional characteristics. Differences on country level in 
terms of economic development, technological development, specialization on material-intensive 
sectors, will result in different effects of green policies in labor market. So, countries that rely 
heavily on material-intensive sectors will have the highest impact, resulting in more job destruction 
or job redefinition. 

 

But while it is believed that the sectors with low material use will not be affected much by the CE 
Policies, we must keep in mind that automation may bring a decrease in employment in these 
sectors. Also, the creation of some new jobs may be temporary. One of the sectors that is 
developing in the framework of sustainable development is that of waste management, thus 
creating new jobs in this sector. But in the long term, good waste management means a reduction 
in waste, which could mean the loss of some jobs in this sector. 

 

As mentioned above, whenever structural changes occur in the economy, the older are affected 
more due to the lower flexibility in adapting to the new conditions. So, while the changes may be 
accompanied by the creation of new jobs, they may be inaccessible to the older employees, thus 
mainly benefiting the young, while the result for the elderly may be negative. 

 

Also, we cannot ignore the gender element in this analysis. Waste management and services are 
expected to see the biggest initial job gains, while construction and non-metallic mineral extractive 
industries will experience the highest initial job losses. The percentage of women employed in the 
service sector is higher than the percentage of men in this sector. Sectors with low emissions, like 
the service industry, are typically correlated with increases in female labor participation and labor 
share. Men are overrepresented mainly in the primary production sectors, which are expected to 
be more affected by the implementation of green policies. 

3. Potential employment impacts of circular economy policies in Albania 
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In Albania, the circular economy is still in its initial stages, being mainly focused on waste 
management approved in 2018 by the Waste Management Strategy 2018-2023. The draft Strategy 
considers the significance of waste management in accordance with the present economic model 
to enable the maximum conservation of natural resources and improve the effectiveness of product 
usage. 

According to the report of the Institute of Habitat Development (2018), the current legal 
framework, including national regulations and national strategic documents and action plans, does 
not provide the basis for implementing the concept of the circular economy in the country. In order 
to boost the country's capacity to utilize its resources and the lifecycle of materials, products, and 
services more effectively, modifications to the current legal framework are urgently required. 

 

Another problem that is evident in Albania regarding the circular economy and its development is 
related to the low level of knowledge and awareness regarding its importance in an economy. In 
recent years in Albania, there have been several initiatives from the private sector for orientation 
towards a circular economy. Meanwhile, governmental policies are focused on promoting and 
transitioning from a linear economy to a circular one. Undoubtedly, these changes, in the long 
term, will bring changes in the labor market. 

 

Figure 6: Number of employed in Albania on good and service producers 

 

Source: INSTAT, 2022 

In figure 3 is shown the number of employees in material-intensive sectors (goods production) and 
in labor-intensive sector (service production), throughout 2016 -2020. The largest number of 
employees turns out to be in the services market, even though there is a larger number of companies 
that are active in the goods production sector. We also see that the number of employees in both 
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sectors has increased, but the service sector continues to employ more people than the goods 
production sector. The higher concentration of employees in the services market, compared to that 
of goods, shows that the effect of the implementation of circular economy policies in the long run 
might have a positive effect in the number of employees. 

 

Figure 7: Percentage of employed in industries on good production sector 

 

Source: INSTAT, 2022 

 

Most of the employed, over 50% of them, are employed in the manufacturing industry, and only 
in the last year has there been a decline. From the graph, we can say that this decrease in the 
percentage of employment in the manufacturing industry is a consequence of the relocation of 
workers to the waste management industry. This is a good indicator, which speaks of an expansion, 
albeit modest, of this industry. 
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4. Conclusions 

 

The labor market is undergoing structural changes as economies transition to greener enterprises 
and solutions. The implementation of these policies will result in structural changes to the 
economy, which will then be reflected in the labor market in the form of new employment being 
created, current jobs being changed, some jobs being replaced, and even some jobs being 
eliminated. 

The sectors that are expected to see the greatest rate of change throughout the implementation of 
sustainable policies include construction, food production, and generally primary production. 
These changes will be reflected in the labor market by employment loss or redefinition. 
Additionally, it is anticipated that new opportunities would be created, especially in labor-intensive 
industries like recycling and reuse. The impact will be greatest in nations with a high reliance on 
material-intensive industries, which will lead to more employment loss or job redefinition. The 
introduction of green measures is anticipated to have a greater impact on men. 

The circular economy is still in its early stages in Albania. It is urgently necessary to change the 
current legal system and raise awareness in order to increase the potential of the country. The 
services sector ends up having the most employees. The number of employees may increase as a 
result of the adoption of circular economic strategies in the long run. It is expected that in Albanian 
labor market, men and older workers would be the ones most impacted by the expansion of circular 
economy policies. 

 

Public employment initiatives, professional training, and regulations protecting against 
unemployment will undoubtedly arise with the implementation of CE policies and the creation of 
new positions. To further encourage a shift toward circular jobs, policymakers must understand 
which jobs contribute to a circular economy and what skills are necessary to carry out these duties 
across diverse industries and areas. 
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Abstract  

 

Circular economy is a topic that has been discussed a lot recently as a new economic model that 
is friendly to the environment and compatible with limited natural resources. To go towards a 
circular economy, companies must be aware of its benefits and engage in sustainable practices by 
rethinking their business models. This study investigates how circular economy and business 
models are related to the current business and management literature. Based on a systematic 
literature review and bibliometric analytical procedures, 189 articles were retrieved from the 
Scopus database. VOSviewer is used to explore the most researched terms and their relationships, 
the most cited authors and links between citations, and to identify the least explored terms and 
research gaps. The literature analysis shows that the concepts of the circular economy and the 
business model have vital relationships with the terms: sustainability models, supply chain, 
business model innovation, recycling, environmental impact, waste management, etc. This study 
contributes to the enrichment of knowledge about the circular economy and business models in 
two ways: First, it brings a general theoretical framework where the study of concepts is focused 
and an emerging approach. Second, it identifies the needs and gaps for further studies. 

 

Keywords: Circular economy, business model, bibliometric, literature review, research gap 

 

Jel Code: M21, M14, M0 

 

Introduction  

 

The global economy is facing a challenge that requires immediate measures. The global population 
is increasing every day, and meanwhile resources are running out. The circular economy is now, 
more than ever, perceived as a critical approach and many governments are adopting circular 
strategies as part of their environmental action plans. On the other hand, even businesses that, until 
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now have been oriented by market demand and consumer behavior are facing an increase in 
resource prices and must think about sustainability in their business models.  

Boulding (1966), who first mentioned the closed economic system, called the linear economy 
comparatively the "cowboy economy," associating it with reckless, exploitative, and violent 
behavior. On the other hand, he symbolically called the closed economy the economy of a 
"spaceman" in which the earth is like a spaceship with limited resources and in need of energy to 
move forward ( Kenneth E. Boulding, 1966) 

Furthermore, circular economy has been studied by different disciplines, and it has undoubtedly 
become the focus of studies in the field of management that are aware of the effects that the 
external business environment has on the entirety of management functions and the adaptation of 
best practices. The transition to a circular economy requires adapting practices and business 
models and creating new ones (Bocken et al., 2016). 

A circular economy should not be seen only as a model for environmental protection. The results 
targeted by this model are broader and do not conflict with the well-known objective of profit 
maximization. The circular economy model can provide a competitive advantage for businesses 
(Ellen MacArthur Foundation, 2013). 

At the macro level circular economy, through more efficient use and reuse of resources, reduces 
the amount of waste and negative impacts on the environment without jeopardizing economic 
growth and prosperity. This model can bring a better balance between the economy, environment, 
and society (Geissdoerfer et al., 2018). 

At the business level, the principles of the circular economy affect how we make money and the 
ownership structure and drive the shift from a product-focused industry to a service industry 
(Ferasso et al., 2020). 

This study aims to answer these research questions: What is the current situation of circular 
economy research and business literature? Where is the research field of circular economy business 
models oriented? And what are emerging issues about the circular economy business model? 

A bibliographic analysis of 189 articles published in Scopus about the circular economy and 
business models until October 19, 2022, was made to address these research questions. 

This study contributes to creating a more complete picture of where the discussion of circulating 
business models is focused, which are the most current topics, and the localization of new issues 
with potential for the future. 
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Source: Page et al. 2020, processed by author 

As a first finding, an exponential increase in publications can be noticed since 2017. This indicates 
the increased attention of researchers in this field of research, and it can be assumed that it will 
continue in the future. The latest global developments may further stimulate research efforts on 
this topic. 

Figure 2: Scientific articles about "circular economy" AND "business models" in Scopus (n=189) 
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Source: 
Scopus; data processed by the authors 

The distribution of papers across journals (Table 1) highlights the large variety of journals 
publishing articles at the intersection between circular economy and business models (56 different 
journals) 

Some of the most popular journals have been identified based on the number of papers published. 
There are included Journal of Cleaner Production, Sustainability, Business Strategy and the 
Environment, Resources, Conservation and Recycling, and Sustainable Production and 
Consumption. Most of the magazines have only one published article about the circular economy 
and business models. 

 

Table 1: Top five journals, as determined by their number of published articles. 

Source Documents Citations 

Sustainability 52 2263 

Journal of Cleaner Production 34 2371 

Business Strategy and the Environment 16 690 

Resources, Conservation and Recycling 12 407 

Sustainable Production and Consumption 8 117 

 

From the analysis of the geographical distribution of the literature about the circular economy and 
business models, it is noted that the publications are concentrated in the United Kingdom, the 
Netherlands, Italy, Sweden, and Germany as shown in figure 3. In total there are included 
publications from 44 countries, and this highlights an increase of global interest for the study of 
this concept. 
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Figure 3: Distribution of analyzed papers by countries  

  

Source: Scopus; data processed by the authors 

 

We use the Vosviewer program to visualize the connection between different citations and the 
impact of different authors. This is shown in figure 4. For the further analysis of the literature, the 
procedure recommended by Van Eck and Waltman (2022) was followed. Bibliometric analysis 
provides results based on quantitative properties and determines the relationships between terms, 
the best understanding of the studied concept. It also helps identify the most common connections 
between terms, as well as emerging terms that have not received much attention in previous 
literature. Focusing on the purpose of this study, exactly how the two concepts, circular economy 
and business models are related to each other and with other terms or even what are some research 
gaps, the study continues with the bibliometric analysis. In the first phase, the data of 189 articles 
were analyzed in a TXT file containing: citation information, bibliographical information, abstract 
& keywords, funding details and other information. The minimum number of repetitions of 
keywords was set at 5 and this resulted in 77 repeated keywords. In the second stage, terms that 
were not related to our research topic were checked and those related to the structure of the papers 
such as article, conceptual framework, literature review were excluded. 

Figure 4: Map of relation between citations 
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Source: Scopus; data processed in VOSViewer 

The map of key terms within circular economy and business model literature is presented in Figure 
5. Based on the clustering procedure, the terms (articles) were grouped in 4 different cluster. The 
nodes of the network were the terms identified by VOSviewer according to their appearance in the 
papers with the five-times threshold. The third phase corresponds to the interpretation. As 
expected, the circular economy, sustainable development and business models are the largest 
nodes. From their side circular economy and business model terms have established key 
relationships with the terms: sustainability development, business model innovation, conceptual 
framework, supply chain, conceptual framework and recycling,  

Figure 5: The map of key terms within the circular economy and business model literature21 

 

Source: Scopus; data processed in VOSViewer 

Ferasso (2020) highlighted several emerging topics, such as those connected with managerial, 
supply-side, demand-side, networking, performance, and contextual considerations of circular 
business models.  Understanding how the business model can create value for the company by 

                                                           
21 Colour figure can be viewed at https://tinyurl.com/278gfw8g 

https://tinyurl.com/278gfw8g
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creating value for customers is a never-ending challenge and topic of research (Centobelli et al., 
2020). 

So, this study brings a general theoretical framework where the study of concepts is focused on an 
emerging approach. The analysis continues with identifying the needs and gaps for further studies. 
After that, a summary of study suggestions regarding future research was made. Again, the data 
were analyzed with the bibliometric program VOSviewer, but this time to highlight key terms 
suggested for future research. The result is shown in figure 6. 

Figure 6: The critical term map for further studies22 

 

 

Source: https://www.scopus.com/sources.uri: processed in VOSViewer 

Table 4 summarizes emerging issues and some suggests for further researches related to circular 
economy and business models. There are also other keywords suggested by the authors, but in 
summary these are the most used. 

Table 4: Suggestions for emerging issues 

Emerging 
issues 

Research issues related to business models and the 
circular economy Authors 

Practice 

Re-examining the current theory about the circular 
economy and studying the implications of re-adapting 
economic and managerial practice. 

 Murray A., Skene K., 
Haynes K. (2017)  

Future studies will need to be done at frequent intervals 
to see how the environment changes in practice as 
business models move towards the circular economy. 

 Das A., Konietzko J., 
Bocken N. (2022)  

                                                           
22 https://tinyurl.com/2jpo42ry 

https://www.scopus.com/sources.uri
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Opportunity 

Future research could study the impact of the circular 
economy in a global perspective.                                                                                                              
Investigations into the effects of CE strategies in general 
and CBMs in particular 

Upadhyay A., Kumar 
A., Akter S. (2022) ;                                                              
Bjørnbet M.M., Skaar 
C., Fet A.M., Schulte 
K.Ø. (2021) C 

Transition 
Further research is required to test the motives, 
conditions, opportunities and challenges during the 
transition to circular business models. 

 Nastase I.A., Negrutiu 
C., Felea M., Acatrinei 
C., Cepoi A., Istrate A. 
(2022)  

Level 
search for case studies that provide insight into the 
profitability and market feasibility of circular economy 
strategies at both product and company level 

Chamberlin L., Boks 
C. (2018)  

sustainability 

Environmental sustainability should be assessed more 
thoroughly during the experimentation phases to avoid 
negative rebound effects 

 Das A., Konietzko J., 
Bocken N. (2022)  

Development of methods for assessing the 
environmental, social and economic sustainability of 
circulating products and business models. 

 Bocken N.M.P., de 
Pauw I., Bakker C., 
van der Grinten B. 
(2016) 

Circular 
business 
model 

Finding and studying empirical evidence of circulating 
business models 

Hina M., Chauhan C., 
Kaur P., Kraus S., Dhir 
A. (2022)  

Stakeholder How companies will address Circular Economy issues 
with internal and external stakeholders 

Fonseca L.M., 
Domingues J.P., 
Pereira M.T., Martins 
F.F., Zimon D. (2018)  

Product 

Further studies should investigate Life Cycle 
Assessment as an opportunity for developing circular 
business models for companies that offer a variety of 
products. 

 Bjørnbet M.M., 
Vildåsen S.S. (2021) 

Enabler 
Study of circulating examples to bring a more balanced 
perspective on both the barriers and opportunities of CE 
implementation. 

Cantú A., Aguiñaga E., 
Scheel C. (2021)  

Business 
model 
innovation 

Subsequent research should further address the need to 
overcome the prevailing approach of treating innovation 
as an afterthought and further deepen knowledge on the 
dynamics of innovation within a CE. 

 de Jesus A., Lammi 
M., Domenech T., 
Vanhuyse F., 
Mendonça S. (2021) 





https://www.sciencedirect.com/topics/earth-and-planetary-sciences/prominence
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The increase in energy prices in the international stock markets was also reflected in the economies 
of different countries. Occurring in this situation, our country also faced an  

increase in the purchase price of electricity. 

 The situation at the beginning of the energy crisis in the country became more complex also as a 
result of the problems that appeared in the administration of water reserves by the responsible 
public companies, but also the lack of operation of the Albanian energy exchange as an integral 
part of the electricity market model. 

Table no.1. Price on the Stock Exchange and purchase from Albanian public companies 
(euro/MWh) 

 

Source: 

https://hudex.hu/en/  

                                                           
23Source: https://hudex.hu/en/ HUDEX price in the table shows the minimum price per month.. 
24 Source: KESH, processing by the authors 
25 Source: OSHEE processing by the authors 
26 Source: OSHEE processing by the authors 
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increase in the prices of imported 
electricity 

Lack of certification with the ISO 
27001 standard for information security 
in the electric power sector 

Qualified staff in the companies of 
the Albanian electricity system 

High debt of budget debtors against 
OSHEE Group 

High investment in safety in the 
Drin River Cascade 

Absence of the Albanian Electricity 
Exchange 

Oportunities (O) Threats (T) 

Legal framework for the energy 
sector in accordance with EU 
directives 

The increase in the price of electricity in 
international markets and on the stock 
exchange 

Possibility of diversification of the 
generating portfolio 

Hydrological risk in the electricity 
production sector 

Loan support from domestic and 
foreign banks for the financing of 
the electricity sector 

National and regional development 
of electricity transmission in 
accordance with ENTSO directives 

The increase of the frequency of cyber 
attacks on the critical infrastructure of 
public companies in the electricity 
sector 

Source: Authors 

 

Electricity balance 2021 

The total net domestic production of electricity for 2021 is 8,962 GWh, of which 5,343 GWh or 
59.6% was produced by power centrals owned by the public production company KESH sh.a., and 
3,618 GWh or 40.4% was produced from other stations. From the analysis of the history of 
electricity production recorded in the country, it results that the year 2021 with the produced 
amount of 8,963 GWh, is above the average electricity production for the period 2009 - 2021. The 
average electricity production for the period 2009 - 2021 is 6,076 GWh. The production realized 
for the year 2021 is about 2,887 GWh or 47.5% higher than the average production for the period 
2009 - 2021. 

Figure nr. 2. Financial value of electricity import 2021 
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Source: Authors 

As can be seen, in Figure 2,  from the comparison between 2021 and the first 6 months of 2022, 
the import value has increased significantly, and in the first 6 months of 2022, it is 156% greater 
than the total import value of 2021. 

The increase of generating capacities through the diversification of generating assets would bring 
the provision of all the amount of energy needed to fulfill the obligation of public supply, aiming 
to keep generation costs lower than the prices of international electricity markets. Combining the 
production of electricity from two renewable sources, such as the sun and water, is a very good 
opportunity to guarantee increased efficiency in production and to increase the security of the 
country's electricity supply. 

 

Figure nr. 3. Financial value of electricity import 2022  

 

Source: Authors 

Best Practices 
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Law on Commercial Companies 129/2014 

Law 138/2013 on renewable energy sources 

Law 124/2015 on energy efficiency 

National Energy Strategy 2018-2030 

National energy and climate plan 2018-2030 

https://denmark.dk/innovation-and-design/clean-energy 

 

  

https://denmark.dk/innovation-and-design/clean-energy
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This paper contributes to the existing literature by depicting successful practices for CSC being 
implemented in the furnishing industry. Due to the changes identified in the SCM, new processes 
related to the CE strategy are necessary for employment to close the material loops. 

Referring to the review of the literature and the case study, CSC is a concept that is put into practice 
in Albania by Alpha company and has operated in the market for over nine years. Alpha company 
creates value as it has created collaborating relationships with a different collection points for used 
products, leading to the development of CE and sustainable development issues.  

Should note that Alpha asserts the theoretical framework mentioned above in the literature review 
[3], that neither CLSC nor OLSC can exist isolated from each other when creating a circular 
business model for SC. As shown in the case study, the company implements both of them, and 
they are represented as complementary to each other. This case explains that both of them should 
not be viewed as dichotomous rather than as counterparts of each other and as facilitators for CE.  

Hereupon, should be added that one company may have different characteristics of the CSC 
depending on the location in the continuum of two extremes: CLSC and OLSC. Also, by the 
framework represented above a better understanding of the remanufacturing processes that used 
products have to go through is achieved. This search also brings light to scholars about barriers 
and ways to overcome them in order to move towards the CSC, encouraging other authors to search 
for other alternatives for promoting cleaner production of furniture components from a life cycle 
perspective [13]. 

 

Further Research 

Since the study was conducted in only one company in the furnishing industry, there is room to 
use other companies within this industry to see the applicability of CE. Furthermore, the selection 
of other industries is required to identify the relationships that may exist between different supply 
chains and the practices of CE created among them. 
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Literature review: relationship of banking industry and economic growth 

The bilateral relationship between the development of the financial industry and economic growth 
is a widely discussed issue in literature. Researchers are motivated to study this relationship not 
only because of the importance of financial sector to the country's economic development, but also 
because of the need for policymakers to coordinate Fiscal policies with the Monetary one to get 
better results in terms of economic growth. 

Researchers who have considered the bilateral relationship that exists between the development of 
financial industry and economic growth are divided into two main groups. In the first group, are 
those researchers who support the results of the Schumpeter study (1911). Schumpeter is among 
the first economists to emphasize the importance of the bilateral relationship between financial 
industry development and the country's economic growth, and underlined the role of the financial 
system and its services as key elements that promote economic growth, through channeling the 
funds and savings towards more productive investments (Levine, 1997).  In the second group, 
researchers support the findings of Robinson's studies (1952), which builds on the idea that the 
country's economic development is the one that positively affects the growth of financial products, 
and as a result of this, the country's financial development simply follows its economic growth.  

On the other hand, Patrick (1966) identified that the link of financial development and economic 
growth is apparent, analyzing the bilateral relationship. The first direction he analyzed was called 
"demand following", which states that increasing demand for financial services depends on the 
country's economic growth, marketability and modernization of sectors of the economy, so it is 
precisely the development of the economy that affects further financial development. While the 
second direction that Patrick (1966) analyzed, was called supply-leading, it concerns the fact is the 
financial sector, innovations and its developments that influence the development and stimulation 
of economic growth. Goldsmith (1969) stated that this positive relation is mostly influenced by 
the positive impact that the financial development has on efficiency rather than the volume of 
investments, but failed to prove whether there is a causal link ranging from financial development 
to economic growth. Also, according to the empirical literature, attitudes are in the same line with 
the theoretical discussions mentioned above. In interest to this study, is the fact that a good part of 
the empirical studies that deal with the relationship between these two indicators made for groups 
of countries, or for individually countries, affirm for a positive link between financial industry 
development and economic growth but do not look in detail at the direction of causality between 
these indicators (Goldsmith (1969), Levine and Zervos (1998), Levine (1998, 1999), Levine, 
Loyaza and Beck (2000)). 

In the case of Albania, the empirical studies of the Bank of Albania present important evidence on 
the link between the country's economic growth and financial development in Albania during the 
period 2002-2016, based on the approach of time series, where both the indicator of economic 
growth and the one measuring the country's financial development are treated as endogenous 
indicators. The results of these studies show that economic growth and financial development are 
co-integrated in the long term, therefore development, expansion and deepening of the financial 
market is very important for economic growth. An important contribution has also given various 
scholars of the country in their efforts to assess the long-term relationship and the causality 
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between financial development and economic growth, such as Dushku (2010), Yzeiraj (2016), 
based on the approach of time series, and Rama (2016), based on estimates for a group of countries 
including Albania. Also, the latest study of Sejko (2018) state that developments in the financial 
market and real market are closely positively related to each other in the long-term.  

The last global financial crisis and pandemic COVID-19 once again witnessed the role of the 
financial system, and the importance of dealing with its connection to the real economy. Therefore, 
researchers' efforts have increased their contribution on analyzing and confirming the link between 
the financial sector and the real sector, especially for Albania, where the financial sector (banking) 
takes an important weight with its contribution to the economy. 

 

Tools and Methodology 

This paper aims to analyze the factors that contributed to the industrial transformation in terms of 
digitalization, focusing the analysis in the banking industry in Albania during 2011-2021; 
evaluating the importance of the potential of this industry for new growth opportunities in the 
future. 

For realizing the main object of topic we have used a considerable national and foreign literature, 
including research in library and online sources. 

We have collected the data from published reports and paper work from Bank of Albanian official 
website; from periodical magazines published from Albanian Association of Banks; from World 
Bank statistical database etc. A descriptive and comparative analysis is used to realize the objective 
of this paper. 

. 

Transformation of banking industry in Albania  

The development of Albanian banking industry, during the last decade, is closely related with the 
overall political and economic developments, with an increasing contribution to economic 
development and macroeconomic stability. For the same period of time, Albanian banking system 
has been developing many modern banking services and products, ranging from credit cards, to e-
banking/mobile-banking and e-commerce (Albanian Association of Banks, 2020). The Albanian 
banking sector has maintained a growing trend of total assets, investments in Government 
securities, net profit, thanks to healthy financial conditions. Meantime, there was a positive real 
growth of GDP over the last decade, except to the year 2020, when the pandemic COVID-19 
started (World Bank, 2021). (Figure 1) 
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Figure 1: Total assets of banking sector, investments in Government securities (left); Real growth 
of GDP in Albania during 2014-2021 (right) 

 

  

 Source: Albanian Association of Banks (2021)                      Source: World Bank (2021) 

 

In 2021, total assets for the entire banking system amounted ALL 1.8 trillion, with a considerable 
growth during the last (an average growth of 24.55%, from 2014 - 2021). The support of Albanian 
banking sector to invest in Government securities also increased, (an average growth of 22.44% 
from 2014 to 2021), thus based on these data the banking system has been the main funder of 
government debt in our economy in the last decade. Economic activity in Albania, presented in 
the right position of Figure 1, marked a rapid recovery a year after the launch of the COVID-19 
pandemic, which was measured in the increasing of the volume of economic activity, the 
improving of business balances, the increase of total employment, raising of wages in most sectors, 
as well as strengthening domestic inflationary pressures (Bank of Albania, 2021). Albanian 
financial industry as well supported the economic recovery during 2021. According to the data 
reported by the Bank of Albania in the 2021, the indicators on liquidity, healthy bank balances, as 
well as restoring confidence had a major impact on the recovery of the economy. The monetary 
stimulus, followed by Bank of Albania, which was materialized into lower financing costs in all 
market segments, caused a significative increase of lending (an average by 8.4% (the highest rate 
of growth since 2012)), while the basic interest rate remained at its lowest historical levels of 0.5%, 
and the volume of liquidity injected into the system increased.  
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Figure 2: Net Profit of Albanian banking sector   

 

Source: Albanian Association of Banks (2021) 

 

Because of these measures, all actors of financial industry, reported an expansion of their balance 
sheets and, in general, better income from activity. This increase is reflected in the increase in the 
weight of the financial system against GDP by 1.4 percentage points compared to a year ago.  

Considering the data from Bank of Albania, although the overall net profit and lending of Albanian 
banking industry to the private sector and individuals has increased from 2014 to 2021, still the 
empirical assessments made by researchers show that the credit channel is not fully efficient 
(Figure 2). High liquidity in the banking system, which is used mainly as a protective instrument, 
depending on its size can diminish the efficiency of the bank loan channel, as in the case of Albania 
(Bank of Albania, 2021).  

The pandemic Covid-19 was one of the main factors that contributed to the long-awaited change 
in consumer behavior towards digital services, reshaping doing business for firms but also for the 
banking industry. Policies undertaken by policymakers in coordination with the Bank of Albania 
for supporting the digitalization initiative undertaken by the banking industry appears to have 
given its effects to the support of the digital transformation process. During 2021, Bank of Albania 
reported for an increase of the electronic payment instruments with 29.51%, comparing to the 
previous year. Also, the volume of these transactions has increased by 20.62%, comparing to the 
previous year (Figure 3). 
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Figure 3. Volume of electronic and paper payment instruments in years (left) and the volume of 
payments per person (+15 years-old) in years (right) 

 

Source: Bank of Albania (2021) 

 

Developments in electronic payment instruments throughout 2021 have also contributed to 
meeting the quantitative targets of the National Small Value Payment Strategy (2018-2023) 
approved by Bank of Albania. A very positive achievement, is the exceedance of the index of use 
of electronic payments per capita, which reached the level 12.5 out of 10 payments that is the target 
under the National Small Value Payment Strategy (2018-2023), presented on the right of Figure 
3. In total, in 2021 the number of payments with electronic money marked a significant increase 
in both number and value, respectively by 79.04% and 44.8%.  The addition of electronic money 
institutions has brought a wider extent of terminals to the territory of the Republic of Albania, 
bringing amenities in the form of increased flexibility for the conduct of payments, as well as a 
lower cost for payments committed (for payments of fines, monthly utilitarian bills, etc.)  

Figure 4. Developments of ATMs /POS (left); developments of debit/credit and e-money cards 
(right) 

 

Source: Bank of Albania (2021) 
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customer point of view, this scheme will create flexibility, enabling the use of the instrument, 
regardless of whether the bank/nonbank financial institution has agreements with the utilitarian 
company in which the customer wants to make payments. Also, the Direct Debit Regulation and 
the Payment Services Act create a prudent framework for consumer protection. All these measures 
will certainly have to be supported with the increase of necessary financial education, to facilitate 
the transformation process and speed up the completion of this process (Bank of Albania, 2021).  

 

Challenges of the banking industry in the process of digitalization  

The highlighted challenges during the COVID-19 pandemic revived the need for the engagement 
of all actors, with the aim of facing challenges towards financial education, as well as promoting 
financial inclusion and the use of electronic payments. The challenges that the Albanian banking 
industry is expected continue to face in the next decade relate to: technological and innovative 
adaptation, informality, financial education, meeting the regulatory framework, and cyber security 
(Albanian Association of Banks, 2020). 

In the function of these challenges, almost all banks have increased their investments in the 
innovation and digitization of their services (Albanian Association of Banks, 2020). However, 
analyses in this field show that there is a high unexploited potential in this direction, to increase 
the contribution the Albanian banking industry to the economic growth. The banking industry's 
approach to digitization and the introduction of FINTECH in the market, mainly in the field of 
payments, has created a new task for banks: to revise their business model and to adapt fast.  
Despite the positive trend in the use of banking instruments as a whole, the banking system will 
continue to insist on increasing the number of users, especially small and medium-sized business, 
for whom the mainly reason that they still resist to use these products are related to costs, 
procedures and their level of financial education. Also, the level of informality, especially in coastal 
cities, remains a stumbling factor for achieving banking industry objectives in digitization process 
(Albanian Association of Banks, 2020). The Albanian banking industry will continue with its goal 
of increasing population and business access to banking services, through financial education and 
increasing confidence in the banking sector. In fulfilling this objective, Albanian banks are 
recommended to continue working with the increase of banking transparency, on the costs of 
banking and card services, as well as revising the banking and maintaining commissions on these 
instruments. Referring to the challenge of meeting the regulatory framework in approximation 
with the EU regulatory framework, despite all the positive steps taken by the Bank of Albania, it 
will continue to seek considerable contributions from all Albanian banks. The entire adaptation 
process is expected to positively affect the reduction of execution time of transactions and bring 
about improvements in the bank's performance against customers, adding new value to the entire 
financial market, benefitting banks and customers. Last but not least, the fight against cyber-
attacks will undoubtedly continue to be a concern for the Albanian financial industry, and will 
push them to find more protective instruments and be more vigilant, to ensure a more robust 
protection on the network. 



https://aab.al/wp-content/uploads/2019/10/Broshura-19-Janar-2018-SHQIP.pdf
https://aab.al/wp-content/uploads/2019/10/Broshura-19-Janar-2018-SHQIP.pdf
https://aab.al/wp-content/uploads/2020/02/Bankieri-34-ALB-per-web.pdf
https://aab.al/wp-content/uploads/2021/07/Bankieri-40-ALB.pdf
https://www.bankofalbania.org/Publications/Periodic/Annual_Report/
https://www.bankofalbania.org/rc/doc/Financial_developmment_and_economic_growth_The_Albanian_case_5781_2_7108.pdf
https://www.bankofalbania.org/rc/doc/Financial_developmment_and_economic_growth_The_Albanian_case_5781_2_7108.pdf


http://instat.gov.al/media/9227/ict-2021_final_eng.pdf
https://doi.org/10.7250/scee.2021.0001
https://www.bankofalbania.org/Publications/Research/Research_Papers/Investigating_financial_development-economic_growth_nexus_A_Southeastern_Europe_perspective.html
https://www.bankofalbania.org/Publications/Research/Research_Papers/Investigating_financial_development-economic_growth_nexus_A_Southeastern_Europe_perspective.html
https://www.bankofalbania.org/Botime/Botimet_sipas_viteve/Studime_mbi_sistemin_bankar_dhe_zhvillimin_ekonomik_Ideuar_dhe_permbledhur_nga_Gent_Sejko.html
https://www.bankofalbania.org/Botime/Botimet_sipas_viteve/Studime_mbi_sistemin_bankar_dhe_zhvillimin_ekonomik_Ideuar_dhe_permbledhur_nga_Gent_Sejko.html
https://dokumen.tips/documents/banka-e-shqipris-revista-ekonomike-klass-s-kredis-pr-individt-kredia.html?page=3
https://dokumen.tips/documents/banka-e-shqipris-revista-ekonomike-klass-s-kredis-pr-individt-kredia.html?page=3
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Figure 1. Conceptual approach 

 

 

 

 

 

 

 

 

 

 

 

Source: Author 

 

2. Literature review 

2.1. Circularity within the textile and footwear: current approach 

The garment and footwear industry has to date one of the highest environmental footprints, while 
also largely contributing to increased risks for both human health and the environment (UNECE 
2020; Musso et al., 2021). Environmental impact is largely linked to the fact that this industry 
involves a long and complicated supply chain, associated with the ever-rising consumption of 
water and energy, use of chemical substances, water and air pollution, waste production and finally 
micro plastic generation (Jacometti, 2019). 

Circularity in the garment and footwear industry seems to enhance a path toward sustainability. 
Lately circular economy is trying and innovating, while radically transforming the conventional 
production systems into sustainable ways of production (Vercalsteren et al., 2019). Circular 
economy concept has the potential to deliver a dual relationship mechanism between the 
significant processes of industrial systems of the textile industry (Bukhari et al., 2018). Circularity 
in this sector can help utilize resources efficiently along with associated hazards (Coscieme et al., 
2022). Circularity in this sector is not only beneficial for the environment. Applying circular 
principles within the sector can actually be very beneficial for garment and footwear companies, 
both upstream and downstream, as it allows them first and foremost to verify their sustainability 
claims, better manage their value chains, and leverage sustainability as a stronger source of 
competitive advantage in the national and international markets (Rinaldi et al., 2022).  
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implementing methodology for assessing the continuous sustainability of the sector (and/or EIA). 
This methodology is specially design to foster the three dimensions of sustainability, environment, 
social enhancement and heightened economic performance. Resource Efficient and Cleaner 
Production (RECP), is a tool for application of an integrated, preventive environmental strategy 
towards processes, products and services in order to increase overall efficiency and reduce damage 
and risks for humans and the environment and therefore increase the sustainability of the sector.  

 

Figure 2. Resource Efficient and Cleaner Production (RECP) sustainability approach 

 

Source: Authors elaboration, data extracted from: https://www.unido.org/our-focus-
safeguarding-environment-resource-efficient-and-low-carbon-industrial-production/resource-
efficient-and-cleaner-production-recp 

Used effectively, RECP can help companies within the textile and footwear sector in Albania 
toward optimization of their processes and eventually forge their path toward optimization and 
circularity in their overall production process. Moreover, used as a measuring instrument within 
our legal regulatory framework, can help us identity the progress towards circularity. RECP 
monitoring assessment can help the sector to work in line with the Circular Economy principles, 
and furthermore, it can help the industry moving from a linear to a Circular Economy, turn waste 
into resources, empower consumers, cooperate, invest more and innovate more as well as try to 
use more low carbon technologies.  

3.2. Green Public Procurement 

The sector currently faces a lot of pressure, especially in the approach of various investments, such 
as investments in energy efficiency through the installation of panels or the optimization of waste 
by introducing new innovative technologies, etc. This puts a lot of additional costs in the industry. 
And somehow the opportunities for doing so are not much visible to them. In this regard, Green 
Public Procurement efforts, can offer the sector an opportunity to apply the principles of the 

https://www.unido.org/our-focus-safeguarding-environment-resource-efficient-and-low-carbon-industrial-production/resource-efficient-and-cleaner-production-recp
https://www.unido.org/our-focus-safeguarding-environment-resource-efficient-and-low-carbon-industrial-production/resource-efficient-and-cleaner-production-recp
https://www.unido.org/our-focus-safeguarding-environment-resource-efficient-and-low-carbon-industrial-production/resource-efficient-and-cleaner-production-recp
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circular economy in the long term, as well as to increase competitiveness in the European market, 
which already has a high demand for sustainable methods of production and consumption. 

More than half tenderers from European Union (EU) who have their products made - often very 
cheaply - outside EU, much example goes in Albania who currently does not have a GPP policy. 
(EC, 2011). This is actually a great opportunity for the sector, as if the sector applied the RECP 
approach and goes toward sustainability and circular processes in terms of production, GPP 
certification and patenting as an eco-product, can make the sector grow stronger and expand in 
term of economic prospects. This is not an easy process though, as core criteria products meeting 
the requirements of EU Ecolabel for textiles have many specifications.  

Additionally, award criteria have been included relating to the use of organically produced cotton 
and recycled fibers. The Comprehensive criteria include production process and fiber-specific 
criteria taken from the requirements under the EU Ecolabel in the specifications, with the use of 
organically produced cotton, recycled fibers being encouraged in the award phase. Moreover, there 
are fitness for use criteria, which specify minimum requirements for color fastness and 
dimensional stability. These should be verified with test results (EC, 2011). Below is a figure 
showing the main eco-labels and standards.  

 

Figure 3. Existing Standards, Ecolabels and other criteria sources 

 

Source: Authors elaboration, data extracted from: 
https://ec.europa.eu/environment/gpp/pdf/tbr/textiles_tbr.pdf 

 

However, RECP instrument, is a core measure, which can help this companies during the screening 
process, this because the RECP method performs a preliminary control of flows, types of materials, 
as well as the end of their cycle. Passing the control of RECP actually halves the work of 
companies to get an ecolabel. In addition, RECP methodology can help the companies with 
additional preliminary controls such as fertilizers and pesticides, substances used in the processing 
of textiles, water and energy use and the amount of recycled fibers.  

https://ec.europa.eu/environment/gpp/pdf/tbr/textiles_tbr.pdf


https://environment.ec.europa.eu/strategy/textiles-strategy_en
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1. Literature review 

 

Eventhough it is a new development in the field of finance, Fintech has brought several benefits 
to customers, public and private institutions and has improved the economic development.  Fintech 
can influence the growth of the country's gross domestic product, providing access to more 
financial products and services, as well as credit facilities for both individuals and businesses. Such 
a thing is expected to bring an increase in aggregate demand and, consequently, an increase in the 
economy. According to Manyika and others (2016), GDP can be increased by 6% in developing 
countries, if two goals are met: digital payments should be increased from 25-50% during the next 
10 years and at least 91% of adults in the country should have access to financial services. This 
conclusion was supported also by the study conducted by Song and Appiah Otoo (2022), who used 
data for a period of 7 years (from 2011 to 2017). The study concluded that the growth of fintech 
by 10% can affect the economic growth of China by 8%. 

 

Consumers International (2017) confirmed that Fintech plays an important role in increasing 
competition, improving alternatives for delivery of financial services, as well as providing them at 
a lower cost. More specifically, Philippon (2015) in his study estimated that the unit cost of 
financial intermediation in the USA has remained unchanged during the last 130 years (2%). One 
of the main benefits of Fintech is the provision of financial services at a lower cost. Moreover, 
Fintech offers the opportunity to make and receive payments in a very short time. This leads to 
efficiency for consumers, saving them the time it takes to go to the bank and the time spent waiting 
for the service to be performed. 

 

The development of innovation can bring the increase in the performance of financial and non-
financial economic entities, mainly banks. Scott et al. (2017) studied how the adaptation of SWIFT 
affected the profitability of banks. The data of 6848 banks operating in 29 countries in Europe and 
America were used and the results of the study show that the adaptation of SWIFT has a significant 
impact on the profitability of banks in the long term and the greatest positive effect is observed 
more in small banks than in large banks. 

 

The electronic excecution of transactions leads to reduction of the level of informality. This means 
that the transfer of monetary funds is done officially and it makes it easier to carry out verifications 
by state institutions and therefore it is expected to influence the increase of the budget revenues 
collected by the state. On the other hand, this kind of payment reduces the use of physical money 
in economy, resulting in decrease of circulation of fake money. Thus, Fintech is advantageous for 
financial and supervisory and regulatory institutions. Another benefit offered by Fintech is the fact 
that it plays an important role in increasing access to basic financial services in countries where 
consumers have not had the opportunity to receive such services (Consumers International, 2017). 
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Despite all the above mentioned studies that support the development of Fintech, there are also 
other studies which provide evidence on many problems that Fintech may cause. The first and 
most discussed issue is the protection of customer data.  This is especially important nowadays 
when there is a high risk of cyber-attacks. According to the report of World Bank (2020) this is a 
concern for both start-ups and large companies that deal with sensitive consumer data. On the other 
side, digital data security breaches can reduce customer trust and general use of digital finance 
platforms in the future. 

As mentioned before, Fintech brings some advantages to the regulatory and supervisory 
institutions. But, at the same time, there is some risk also for these institutions which may not have 
the capacity to monitor and address all issues related to Fintech due to the fact that in some cases 
they fall outside of their applicable framework. 

 

The use of technology is considered as complex in some cases and there are some Fintech financial 
services that cannot be used by everyone. Many individuals still do not have the necessary means 
to access these financial services. 

 

According to Albania, there is still little evidence and lack of official data on the status or use of 
Fintech. The World Bank (2020) identifies the main obstacles for the its development, which 
include: lack of financing sources and capital, lack of a clear FinTech strategy by regulators and 
policy makers, underdeveloped ICT infrastructure in several cities of the country and emigration 
of local talent. 

 

2. Methodology 

 

The main part of the paper, especially the descriptive analysis, or the theoretical treatment of 
Fintech, is based on the deductive method. According to the deductive method, we start from the 
general to move to a specific or special case. The methodology used in this paper includes the 
qualitative and quantitative analysis of the main indicators of the technological sector, focusing 
mainly on the indicators of Fintech products. The sources used for the data are several, among the 
most important we can mention: Instat, the official websites of banks in Albania, QKB. The data 
mainly consider the period from 2017 to 2021.  

 

The paper presents an analysis to accurately specify the definition of Fintech and then to identify 
some factors, for which vertical and horizontal analysis of indicators is mainly used. After 
familiarizing ourselves with the picture and after using the literature to identify the concept on 
which we will work, we dedicate a separate section to a descriptive analysis of them, based on the 
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specific data of a certain bank. In order for the reasoning to be more complete and the facts to be 
"justified", we have woven into this descriptive analysis and general indicators of the technological 
sector. The descriptive or narrative method helps to provide a theoretical overview of the field of 
study. In this paper, this method constitutes exactly this advantage. Combined with comparative 
instruments, it makes it possible for the information to be structured in such a way as to provide 
what is expected from the work. So, these methods help and are valuable, precisely to lay out the 
theoretical aspect and to make a clean and accurate representation of the theoretical framework 
and not only.  

 

In this paper, a detailed analysis is made of fintech products in our banking system, thus 
highlighting innovations in this market. At this point, it is worth mentioning the limitations of this 
work. due to the productive breadth or terminology that accompanies Fintech, but also due to the 
lack of a rich literature related to this concept, it has been quite difficult to carry out a complex 
literature review. Also, in the data published in Albania, there is always talk about technological 
innovation, or the technological sector, but there is a lack of detailed information at the Fintech 
level. 

 

3. Analysis, Findings, and Interpretations 

 

3.1 General analysis 

The development of Fintech has been very dynamic, especially in the last 5 years. And in Albania, 
the banking sector has started to offer fintech products, as a range to adapt to an ever-changing 
world. In Table 1, we look at the situation of Fintech companies in the world, before moving on to 
see the current situation in Albania. 

 

Table 3: The Fintech number of companies 

Year America EMEA  APAC 

2018 5686 3581 2864 

2019 5779 3583 2849 

2020 8775 7385 4765 

2021 10755 9323 6268 

Source: Statista Research Department (2022) 
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The largest number of Fintech companies is in America, where, according to the literature, they 
have a developed legislation for the regulation of Fintech companies. Also, most of the studies are 
focused mainly on American countries. From the data we can see also that in the last 4 years, the 
number of Fintech companies has almost doubled in Amerika and tripled in EMEA and APAC. 
From 2021 to 2020 and 2020 compared to 2019, regardless of the pandemic situation, which was 
accompanied by the closure of many companies, the number of fintech companies in total has 
increased by 26% and 71%, respectively. Based on the literature, the pandemic brought a need for 
the banking sector to adapt to the situation and to offer as many online services as possible. 
Precisely the solutions were offered by Fintech companies. 

 

But what is the value of this market according to the main segments? In Figure 1 below it is obvious 
that the biggest weight in this market is related to Digital payment. This is because it is the most 
integrated product in almost every bank in the secondary sector.  

Figure 9: Value of the Market 

 

Source: Statista Research Department (2022) 

 

To study the impact of technology in Albania, in Table 2 there is a summary of the situation of 
technological companies over the years (as mentioned in the limitations of the topic, there is no 
data that can identify only companies profiled in the provision of products/services Fintech).  

 

Table 4: Number of tech companies in Albania 

   Group by the number of employed   

Year    1-4    5-9    10-49    50+ Total 

2017 2,519 206 161 41 2,927 

2018 2,523 212 196 43 2,974 

68%

28%

4% 0%

Digital payment

personal finance

alternative lending

alternative financing
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2019 2,554 267 213 55 3,089 

2020 2,858 216 220 55 3,349 

2021 3,401 248 282 74 4,005 

Source: INSTAT (2022) 

 

What is noticed is that in Albania the growth rates of technological companies are lower. From 
2020 to 2019, they increased by 8%, while from 2021 to 2020, by 20%. Remote work in this 
industry can be identified as one of the factors (the identification of factors will be a matter of 
another paperwork), since after the pandemic the employees of this industry do not have any barrier 
restrictions. Now in Albania, the largest number is occupied by small technological companies 
with a maximum of 4 employees, but from 2021 to 2020, the largest increase of 35% was achieved 
by companies with more than 50 employees, followed by companies with 10-49 employees.  

 

The most reduced group in the last two years is the one with 5-9 employees. An explanation (which 
should be accompanied by a more complete research) can also be found in the fact that these 
companies have experienced an increase in staff and a change in status (because in 2021 and the 
same situation is being observed in 2022, the technological companies have significantly increased 
their staff, to cope with projects postponed during the pandemic period). 

 

3.2 Case study 

To enrich the topic with a concrete case that can give a picture of the integration of Fintech in the 
banking sector in Albania, we specifically chose the BKT bank because in 2021 it won the award 
as the most innovative bank. During the year 2021, this bank has offered many new products, but 
also technologically improved some of the existing services/products (BKT, 2022). 

SmartInvest: Due to the specifics of Albania, where there is no functional stock market, 
investment opportunities are reduced. For this reason, BKT has created an app that allows different 
investors to create an investment portfolio on a secure platform. 

SmartPay&Smart Insurance: Based on an increasing number of users of the mobile application, 
it has introduced a payment method through QR, so that users can make the payment of obligations 
in an automated way as easy as possible. The same option is offered for insurance policy payments. 

Smart Bankomat /CRM logic: It offers personalized views of ATMs and CRM depending on the 
individual logged in (so that the offering of products is as personalized as possible). 

Based on Thakor (2019), the integration of Fintech in the provision of products and services should 
be accompanied by a reduction in service costs, but also by a reduction in income from fees in the 
banking sector. For this reason, we have analyzed the change of these indicators for BKT bank 
from 2020-2021. Unfortunately, the comparison with 2020 and 2019 does not serve as a very 
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From 
transactions 
with 
customers 

(248) (119) (303) (181) (79) 1.08403361
3 

Commission
s for banking 
services 

(12,478) (7,416) (23,080) (16,164) (10,671) 0.68257820
9 

Source: BKT (2022) 

 

In Table 3, we can see that regardless of the integration of Fintech, the income from fees in 2021 
compared to 2020 has increased by about 27%, significantly more than the increase in operating 
expenses. In table 4, we can see a 3-month comparative table and for the year 2022, also detailed. 
In fact, in 2022 we have an increasing trend, where Commissions for banking services have the 
highest growth. What is noticed in the second 3 months of 2022, is that the rates of growth of 
operating expenses are higher than the rates of growth of income from fees. From transactions 
with customers has the highest growth rate, suggesting that BKT customers continue to carry out 
physical transactions in bank branches. At this point, it is necessary to study the average age of the 
customers of this bank and to do a qualitative analysis to understand the preferences of consumers. 
Perhaps an informative campaign would be of added value.  

These results are not surprising since the analysis carried out in America (Thakor 2019) where 
Fintech is more developed and regulated, the theory is not in line with the practical results. So, a 
positive correlation between Fintech and the impact on transaction fees has not yet been proven. 

4. Suggestions for Further Studies 

 

A detailed analysis of the efficiency of Fintech in our country. It is necessary to involve more 
banks so that the results are as inclusive as possible. It would also be an added value to carry out 
a questionnaire to understand the perception of customers regarding the technological innovations 
offered. 

Will have P2P effects on the performance of our banking system. At the moment in Albania, it has 
not yet started to be recognized as a form of service. It would be more valuable to understand the 
efficiency and impact it can have on our market (due to the specifics that the banking and 
investment market has) 

Are Albanian consumers ready to use automatic payment products? This question can be integrated 
as part of the study of the efficiency of digital payment in Albania. 

  



https://ssrn.com/abstract=3332550






International Conference                                             Circular Economy: Opportunities and Challenges 

435  

guessing at random. This indicates that the synthetically generated photographs are now 
indistinguishable from the originals. Similarly, to photographs, GANs are used to generate 
synthetic passwords, as in [1] 

Diffusion models and neural radiance fields are two more significant scientific advancements that 
have been generating current momentum in the field of visual synthetic data (NeRF) [1]. 

Datagen [20], and Synthesis AI [21] are two companies offering computer vision solutions based 
on synthetic data. Both businesses focus on human data, and in particular human faces; the 
platforms they provide enable customers to programmatically change facial information across 
dimensions such as head postures, facial expressions, ethnicities, gaze orientations, and hair styles. 
Another successful example of synthetic data is in the simulation technology, specifically, 
autonomous vehicles. They were the original stimulus for the growth of synthetic data some years 
ago. To this day, the autonomous vehicle sector continues to push ahead the state of the art in the 
industry, which brings us full circle. 

Another area where synthetic data is starting to unleash another revolution is language [4]. In fact, 
the rapid developments that have been made in natural language processing (NLP) [5] in recent 
years are creatin great possibilities for the production of value across all sectors of the economy. 
The use of synthetic data is quite important in this context. Utilizing large language models (LLMs) 
[6] to generate unstructured text (or multimodal) data corpuses of previously imagined levels of 
realism, originality, sophistication, and diversity presents a potential for the development of next-
generation synthetic data technology. 

Finally, synthetic data applications are becoming very important in information security, such as 
fraud detection. In preserving privacy, they are included in the anonymization processes of patients 
in healthcare [7]. Actual models that process these data, are trained on actual patient data, which 
might rise privacy concerns. But these concerns are eliminated when the data used in these models 
is fabricated. In biometric systems, [22] has included synthetic biometric templates in face 
verification, as an additive security layer.  

 

Methods and metrics 

Within the realm of machine learning, the use of synthetic data is becoming increasingly popular 
[8]. It is helpful for training machine learning algorithms that require a massive amount of labeled 
training data, which can be expensive or come with constraints on how the data can be used. In 
addition, researchers have the option of utilizing synthetic data for the purpose of quality control 
and software testing. They can also benefit from using synthetic data to develop data repositories 
that are required for training machine learning models. Measures of global utility can be used to 
determine the overall usefulness of a synthetic dataset. The concept that underpins these metrics 
is that they should provide insight into the differences in the distributions of the original dataset 
and the published dataset, with greater usefulness being assigned to synthetic data that are more 
comparable to the original data.  
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   Metrics of distinguishability are well-known examples of global utility measurements. They 
provide a description of the degree to which it is possible to differentiate the primary dataset from 
the one that was synthesized. The propensity score [9] is the distinguishability metric that has 
received the greatest attention. A propensity score is a numerical representation of the likelihood 
of record membership (original or synthetic). It requires the creation of a classification model in 
order to differentiate between the real dataset records and the released dataset records.  

   The propensity score might range anywhere from 0 to 0.25, with 0 suggesting that there is 
absolutely no way to differentiate between the two datasets. This might occur if the generator 
overfits the primary dataset and produces a synthetic that is indistinguishable from the primary 
dataset. On the other hand, if it is possible to clearly differentiate between the two datasets, the 
propensity score would be one for the synthetic rows and zero for the original rows. It is said that 
the Propensity score is the best realistic metric for forecasting the overall utility of a synthetic 
dataset, and it is also seen to be useful for comparing various synthesis methods [9]. 

  It is commonly held that free societies cannot exist without privacy and confidentiality (Westin 
1968, Cohen 2012). Threats to the data privacy of individuals are becoming increasingly prevalent 
as large-scale data collecting becomes more commonplace from attackers or other threatening 
agents. In spite of these dangers, a significant number of statisticians and other consumers of data 
have a limited awareness of what data privacy is and how it affects our work. However, statistical 
outputs (such as summary statistics and parameter estimates) pose threats to individual disclosure, 
just as their inputs do through access to confidential databases; this makes the issue of data privacy 
a methodological problem that goes beyond the known failures of anonymization alone. 

 

2.1. Statistical methods 

   There are many different types of statistics, and not all of them reveal the same information about 
individuals. One of the most important applications of statistics is in the process of negotiating the 
appropriate balance between privacy and benefit (through uncertainty quantification). Statistical 
data privacy (SDP) aims to develop a data privacy theory and methodology that is both provable 
and usable. This will be accomplished by integrating tools from the fields of computer science and 
statistics. This will allow for the broad sharing of data across many different data contexts and 
domains where it is desired or required that individual identities or sensitive attributes be protected. 
Some examples of these contexts and domains include the census, health, genomic data, and social 
networks. In order to be able to enable correct inferences, SDP approaches need to reduce the 
danger of sensitive information being disclosed or losing its privacy while at the same time 
preserving a significant amount of the data's statistical integrity (i.e., maximize data utility). 

   Two dominant frameworks in SDP, defined by different units of analysis, make different 
conceptual trade-offs regarding adversarial assumptions, disclosure risks, or privacy definitions, 
and their effects on downstream inference. These conceptual trade-offs can be thought of as giving 
up some privacy in exchange for a greater degree of security. Statistical disclosure control (SDC) 
[10] or Statistical disclosure limitation (SDL) methods [11] typically analyze individual databases, 
whereas differential privacy (DP) methods [12] analyze pairs of databases in a shared schema.  
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 Different methods imply that it is common practice to generate synthetic data from the original 
raw data because it is a widely held belief that data must be modeled in its original form, before 
the application of any transformations. Synthetic data can also be generated from processed data, 
but this is less common. However, despite the fact that this sounds like a plausible assumption, it 
has not been tested empirically on actual data.  

   In point of fact, there are no advice regarding the optimal way to utilize the created synthetic 
data in real life settings, nor do any exist regarding the optimal way to select the various parameters 
of machine learning models. In conclusion, when contrasting the various data synthesis techniques, 
several data utility measures are applied throughout the many pieces of published research. There 
is not a single process or measure that is universally accepted for determining the value of synthetic 
data; rather, numerous measures have been created and put to use within the research community, 
with a focus on classification accuracy and propensity score. 

 

Economic and societal advantages of synthetic data 

As researchers benefit much from using synthetic data, let us bring as an example the work that 
the National Institutes of Health in the United States is conducting [23]. They are using a synthetic 
data engine to produce and validate a nonidentifiable replica of the NIH's database of COVID-19 
patient records. This database includes more than 2.7 million individuals who have been screened 
and more than 413,000 patients who have tested positive for COVID-19. The synthetic data set, 
which exactly duplicates the statistical properties of the original data set but does not contain any 
links to the original information, can be shared and used by researchers from all over the world to 
learn more about the disease and to accelerate progress in the development of treatments and 
vaccines. 

   Mainly, utilizing the data protection-by-design methodology [13], this technology may be able 
to offer, following the completion of a privacy assurance assessment, an additional value for the 
privacy of individuals, whose personal data is not required to be disclosed. In fact, this is 
considered as the most obvious advantage of using synthetic data, as it reduces the risk of 
compromising the privacy and security of both businesses and their consumers. Techniques such 
as encryption [14], anonymization [15], and advanced privacy preservation [16] (for example, 
homomorphic encryption [17] or secure multiparty computation [18]) are centered on the goal of 
protecting the original data as well as the information that the data contains that could potentially 
be used to track down an individual. However, so long as the original data is in circulation, there 
will always be the possibility that it will be corrupted or exposed in some fashion. 

   Synthetic data enables enterprises to more quickly acquire access to data. Take, for example, a 
financial institution that possessed a treasure trove of valuable data that was capable of assisting 
decision-makers in resolving a wide range of operational issues. Even for the purposes of strictly 
internal usage, acquiring access to the data was a difficult task because it was so well safeguarded. 
In one instance, it took six months to collect a relatively little quantity of data, then it took another 
six months to get an update on that data. Now that the company is generating synthetic data based 
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on the original data, the team is able to continuously update and model it, as well as generate 
continuing insights into how to improve business performance. 

   As cybersecurity is considered nowadays by many governments as one of the main drive for a 
stable economy, a recent discussion on the future of privacy held in 2020 [19], named synthetic 
data generation as one of the most important technologies that will improve privacy in the next 
decade. In fact, research in the field of synthetic data is growing in two primary directions: in 
creating new mechanisms for the generation of synthetic data, while others are investigating the 
effectiveness of such generators in real-life scenarios.  Another strategy for addressing privacy 
legislations [is known as anonymization, which is defined as "a technique to prevent identification 
taking into account all the means reasonably likely to be used to identify a natural person". 
Secondly, sanitization of information results in the production of data that cannot be traced back 
to the individuals who provided it in the first place.  

   It is expected that synthetic data will have a disruptive impact across a variety of businesses in 
the coming months and years as it becomes increasingly prevalent. The economics of data will be 
completely upended as a result. Synthetic data will undermine the value of proprietary data assets 
as a long-term competitive advantage by making high-quality training data significantly more 
available and more affordable. Throughout the course of business, regardless of the sector, the first 
and most essential question to ask in order to comprehend the strategic dynamics and opportunities 
presented by AI has always been, "Who owns the data?" One of the primary reasons that digital 
giants such as Google, Facebook, and Amazon have been able to attain such a dominant market 
position in recent years is because of the unparalleled volumes of customer data that they possess. 
This will alter as a result of synthetic data. It will help level the playing field by democratizing 
access to data at scale, which will enable smaller upstarts to compete with more established players 
that they otherwise may not have had a chance of contesting. 

 

4. Reasons for a slow expansion 

Although the advantages of using synthetic data are apparent, taking advantage of them can be 
challenging. To successfully generate synthetic data, an organization has to do more than use an 
AI tool to evaluate its data sets. This is because generating synthetic data is an exceedingly 
complicated process. For these data to be accurately generated, you will need individuals that have 
particular expertise as well as advanced knowledge of Machine Learning. A corporation also needs 
extremely particular and complex frameworks and measurements that enable it to validate that it 
generated what it set out to build in order for the results to be sound. This is the point at which 
things become exceptionally difficult. Certain activities (like prediction or statistical analysis [19]) 
call for the use of particular kinds of synthetic data, and these types come with their own unique 
sets of performance indicators, needs, and privacy constraints. In addition, the various modalities 
of data each prescribe their own necessities and difficulties. 

  Secondly, it is essential that the authenticity of the synthetic data be demonstrated, and that the 
artificial data it developed accurately replicates the primary data set. Furthermore, the artificial 
data must not be connected to or exposed in any way to the primary data set. That is not an easy 
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thing to accomplish. If it does not match exactly, then the synthetic data set is not genuinely 
authentic, which opens the door to a whole range of possible difficulties. 

   Thirdly, regulators can also be a risk for a corporation that creates inaccurate synthetic data. If 
the use of such data leads to a compliance or legal issue. One example of this scenario is the 
creation of a product that didn't work as advertised or caused harm to someone. Regulators have 
just started investigating how synthetic data is produced and measured, not to mention how it is 
distributed; definitely, they will have a part to play in guiding this activity. 

   Fourthly, the risk of member inference attacks is a far-reaching consequence of badly constructed 
synthetic data, but it is nonetheless a real one. The idea behind synthetic data is that it is not 
connected to the real-world data in any manner, shape, or form. However, if it isn't produced 
properly, malevolent actors could be able to uncover a flaw in it that allows them to track a data 
point all the way back to the original data set and deduce who a certain individual is. The actors 
can then utilize this knowledge to persistently probe and question the synthetic set, and eventually 
figure out the remainder, so revealing the whole original data set. Other challenges include:  

Bias:  is something that can easily enter into AI models that have been trained on data sets that 
contain inherent prejudices that have developed over time.  

Controlling the output:  the most effective method for ensuring that the output is accurate and 
consistent is to compare synthetic data with genuine data or data that has been annotated by 
humans, i.e., access to the primary data is necessary once more. 

outliers mapping: it's possible that synthetic data won't cover some of the outliers that the actual 
data does.  

the data source: the quality of synthetic data has a strong relationship with both the quality of the 
original data and the quality of the model used to generate the data. There is a possibility that 
synthetic data will mirror the biases present in the original data.  

 

Recommendations 

In the future years, we will hear significantly more about synthetic data due to the maturation of 
the relevant skills, frameworks, measurements, and technologies. Research and Development 
should consider the answers to the following four questions when determining whether or not it 
makes sense for them: (a) do the appropriate persons have an understanding of what we are getting 
ourselves into? (b) do we have access to the appropriate capabilities? (c) do we have a clear goal 
that is crystal? 

   The advent of synthetic data will have the net effect of empowering a whole new generation of 
AI upstarts and unleashing a wave of AI innovation by decreasing the data barriers to constructing 
AI-first solutions. This will be the case because synthetic data will cut the cost of gathering data. 
Because synthetically generated data does not require manual labeling, this is an interesting impact 
that is related to the growth of synthetic data. It will have the effect of reducing the necessity for 
data labeling as well as the importance of doing so. 
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   The process of data labeling has always considered a clumsy and unattractive component of 
modern machine learning pipelines. Intuitively, really intelligent agents, such as humans, should 
not require labels to be manually added to everything they perceive in order to be able to recognize 
those objects. In the years to come, synthetic data technology will completely transform the field 
of artificial intelligence, causing disruptions in competitive landscapes and redefining 
technological stacks. By making it easier for more people to access data, it will catalyze the rapid 
diffusion of AI throughout society. It will play a critical role in accelerating the development of 
AI in the future. Those persons, groups, and organizations that are familiar with data should pay 
attention. 

  

Conclusions 

The generation of synthetic data is not an endeavor for the faint of heart. Because of the sheer 
intricacy involved in doing it correctly and the possible risks involved in doing it incorrectly, 
companies need to ensure that it will provide a substantial amount of value in return before 
investing in it. Even while synthetic data is still at the forefront of data science, an increasing 
number of businesses are exploring ways to take it out of the lab and apply it to problems that are 
encountered in the real world of business. It is currently unknown how this evolution will play out 
or what timetable it will adhere to. However, leaders of data-driven businesses should keep it in 
mind and be prepared to weigh the pros and drawbacks of implementing it when the moment is 
opportune for them to do so. 

  Both the SDC and the DP are schools of thought that present the fundamental issues with data 
privacy from distinctive perspectives; both the theoretical and empirical benefits and drawbacks 
of each approach are discussed here. Moreover, choosing to frame data privacy concerns from one 
perspective rather than the other creates trade-offs that cannot always be quantitatively recorded; 
these may be best answered by the legal and normative literatures on data privacy.  

  Even though we have focused on data privacy in a specific, technical sense, privacy is inherently 
an interdisciplinary topic that involves philosophical, legal, and political scholarly traditions. Even 
though we have focused on data privacy in this way, privacy is a naturally interdisciplinary topic. 
The legal operationalization of SDP is still a challenge that has to be solved, as there is much 
controversy over the manner in which SDP methods capture various legal statutes. In addition, 
SDP is just one of several research areas that tries to endow data analysis procedures with 
sociologically desired qualities, such as interpretability.  

In this paper, we focus toward concurrently satisfying the demands of data subjects, curators, and 
users, through the use of synthetic data in their processes. Nevertheless, when practitioners are 
determining which method to utilize, our argument is that such approaches fail to support them in 
doing so. In addition to this, it creates entry barriers for anyone who is adequately prepared to 
make use of the outcomes of the techniques.  
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   Finally, the proliferation of synthetic data will bring about a profound shift in the (geo)politics 
of data, as well as its economics, ownership, and strategic dynamics. It is a form of technology 
that merits close consideration. 
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state institutions and even banks adapted well to these technological changes. Banks, which have 
never been so important to the society and economy of a country as today, reacted immediately. 
They brought innovation by using "online banking". This service allows making transfers without 
going to the bank; no more long queues at bank counters, just a "click" away. 

Various transfers and every financial service we need is done through a screen, in a virtual way. 
But how prepared and informed were people to adapt to all this technological innovation of the 
banking system? How has our country advanced in the way of digitization of banking services and 
where are we at the level of the Region? These are the questions we tried to answer through this 
work. 

 

Online (digital) banking overview.  

 Development over the years in the sector of online banking services 

Technology was developing a lot and penetrating every link of the economy. Even the banks 
thought to embrace the development of technology and in October of 1980, the term "online" was 
used for the first time in the banking sector by United American Bank based in Knoxville, 
Tennessee. New York was the second city to use online banking services. Four of the city's major 
banks introduced these online services using the videotex system (Cronin, 1997)28. Due to the 
commercial failure of videotex, these banking services never became popular. 

This service managed to cross the ocean and in 1983 the Bank of Scotland became the first UK 
bank to embrace the innovative technology. A banking service called Homelink was offered to 
their customers, who had to connect to the internet through their TVs or phones to pay bills and 
transfer money. The connection was slow and unreliable - but the potential of this new 'telebanking' 
service was immediately recognized. 

Many consumers were reluctant to conduct monetary transactions over the Internet. It took 
widespread adoption of e-commerce, based on well-known companies such as Amazon.com and 
eBay, to popularize the idea of paying for items online. 

In 1995, Presidential Bank was the first bank in the country to give customers access to their 
accounts online. So by 2000, 80% of US banks offered e-banking. In 2009, Ally Bank was founded 
- the world's first all-digital bank29. A study by Fiserve in 2010 showed that both online and mobile 
banking are were growing at a faster rate than even the Internet. 

After the year 2020, the latest reports say that 80% of banking customers globally are regular users 
of "online banking" technology. But today, at the same time, the structure of the financial industry 
is being transformed as a result of DeFi and blockchain technology. Technology is advancing so 
fast that, in the next few years, many experts believe that many Western countries will be officially 
cashless. 

                                                           
28 Sparks,E.(2007).ABA Banking Journal.Nine young bankers ëho changed America 
29 England J.(2022) FinTech Magazine. Technology in Fintech and the story of Online Banking 
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  Factors influencing the development of online banking services 

Acceptance of the online banking depends on the qualities of the banking service, as security, 
friendly customer relations, accessibility, time, financial independence play critical roles in the 
customer's mind (Hamid et al., 2007). Identifying factors that influence customers' intention to use 
E-banking helps banks to react appropriately to such factors and implement their marketing 
strategies. 

- High-quality Internet: The Internet in people's daily lives has a high degree of application and 
every day this trend is increasing due to its development and speed. With the increase in the quality 
of the Internet, the number of online banking users also increases (perhaps with a higher 
coefficient).30 

- Communication: In a virtual world, trust is the most fundamental factor and is an important 
priority for a manager. A virtual organization consists of individuals who do not interact directly. 
So trust and commitment can be considered one of the most critical issues for managers in the 
virtual world. Business transactions between partners require more trust because they have to 
cooperate with each other and create a relationship between different areas, organizations, 
customers and other entities. The end result of trust between people inside and outside a firm is 
more frequent relationships and transactions. (Teo and Liu, 2007). 

- Quality of service: E-business can offer the firm the opportunity to develop their market share 
and enter the international market at minimal cost. This makes it possible for companies to be able 
to create good relationships with producers and customers, thus bringing increased sales and easier 
access to customers who are far from the business. This interaction increases the possibility of 
using and performing more frequent financial transactions online. 

- Economic development of a country: Highly developed countries have a high number of online 
banking users because they are more open to change. The high technology structure and the 
abundant information it conveys to customers increases the use of these services. 

- Security: Coded messages from staff, managers and users can be used in the banking system 
program (Pikkarainen et al., 2004). The design of a security system in accordance with customer 
needs and security bills are among the main factors that the manager takes into account when 
designing electronic systems. An investigation of the factors affecting the acceptance of electronic 
banking shows that security concerns and ignorance of Internet banking are among the most 
critical barriers to the rejection of this innovation. Lack of security can make the mechanism 
inactive and neutral. 

  

                                                           
30 Amin, H., 2007. Internet banking adoption among young intellectuals. J. Internet Bank. Commerce, 12: 1-13. 
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 Levels of online banking development. 

The types of online banking services are based on 3 different levels of facilities offered by banks. 
The division that is created both by the investment made by banking institutions, but also by the 
willingness of consumers to embrace the technological benefits in providing these very utilitarian 
services for the developed world: 

- Basic / informative level 

The basic level refers to a bank's website, which provides information about the various products 
and services it offers. Customers have limited access to the use of information available on the 
website and can send questions for more detailed information.31 Online banking information 
includes basic banking provisions such as different types of accounts, loan offers, preferential 
banking facilities, projects of bank related real estate, nearest bank branch and ATM locations, etc. 

- Intermediate / communication level 

In this type of online service, banks allow customers to perform simple functions such as applying 
for various services such as loans and raising questions about your account balance. 
Communication between the bank and the customer is done through virtual chatbots. These 
chatbots are equipped to provide general information. They may ask general questions about 
minimum balance requirements, fund transfers, types of bank accounts and cards offered, etc. 

- Advanced / transactional level 

The transactional tier is the type of online banking service that deals with all cash-based transaction 
services. An active online banking account and password are usually required to perform 
transactions, such as fund transfers, credit card bill payments, utility bill payments, making time 
deposits and investing in marketable securities. The different types of transactional level are: 

National Electronic Funds Transfer (NEFT) 

NEFT is a nationwide payment system that facilitates one to one transfer of funds. Under this 
scheme, individuals, firms and corporations can electronically transfer funds from any bank branch 
to any individual, firm or corporation that has an account at any other bank branch in the 
                                                           
31 Solaimani, F., 2002. The Investigation role of the factors influencing e-banking. IT, No. 1382. 
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participating country32. Even such individuals who do not have a bank account can deposit money 
in NEFT enabled branches. However, such cash transfers will be limited to a maximum of cash 
per transaction. Thus, NEFT facilitates originators or senders to initiate fund transfer transactions 
even without having a bank account33. 

Real Time Gross Settlement (RTGS) 

RTGS is defined as continuous (real-time) settlement of funds transfers. "Real-time" means 
processing instructions at the time they are received and not at a later time.34 The RTGS system is 
primarily intended for large value transactions and there is no upper ceiling on transactions. 

Electronic cleaning system (ECS) 

ECS is an alternative method of making payment transactions related to utility bill payments such 
as telephone bills, electricity bills, insurance premiums, card payments and loan payments, etc., 
facilitating in this how to improve customer service from 
banks/companies/corporations/government departments, etc., for collecting/receiving payments.  

Immediate Payment Service (IMPS) 

IMPS offers an instant, 24/7, electronic interbank fund transfer service via mobile phones. IMPS 
is a prominent tool to transfer money instantly within banks through mobile and internet, which is 
not only safe but also economical in both financial and non-financial perspective. 

 

  Main advantages and disadvantages. 

Pay bills online- This is one of the main advantages of online banking because you don't have to 
take time out of your day to go to the bank. You can simply log into your account and pay various 
bills online instantly. From there you can transfer money to other accounts in real time, check the 
account balance, etc. But in addition to saving time, there are also monetary benefits, as you can 
lower your overall fees - If your business banks online, your banking fees may be lower, as online 
banks may not have to pay for the cost and branch maintenance and these savings can be passed 
on to you. 

                                                           
32 Ross Buckley, Douglas W. Arner, Janos Nathan Barberis, (2016), The Evolution of Fintech: A New Post-Crisis 
Paradigm, University of New South Wales, pp 12   

33 Moutaz Abou-Robieh, A study of E-Banking Security Perceptions and Customer Satisfaction Issues, Faculty of 
Argosy University, 2005, pp 31   
34 Thulya Palihapitiya, Blockchain Revolution in Banking Industry, University of Moratuwa, Sri Lanka, (2020), pp2   
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While online banking is always improving, there are some disadvantages for business owners who 
rely on instant and constant access to their banking services. Banking institutions are doing their 
best to minimize it, but it takes a lot of work to completely eliminate it: 

- Technological interruptions- Online banking requires a strong internet connection. If the Internet 
is interrupted by a power outage, server problems at your bank, or if you are in a remote location, 
your ability to access your accounts may be affected by being disconnected.35 

- Lack of a personal relationship- A personal relationship with your bank may be able to provide 
an advantage over online banking. Whether you need a business loan, a new line of credit, a fee 
waiver, or to make changes to your current banking needs, this relationship is a very important 
factor.36 Personal banking relationships can also help you establish a business account tailored to 
your specific needs. They can also make notes in your files about cheques, cash deposits and 
international payments so you can avoid holding onto your money for too long. 

-  Privacy and Security Concerns - Financial institutions have very good security, but no system is 
foolproof. Valuable information is always prone to hacking, but you can prevent this if you take 
the necessary precautions during the information you provide when logging in. Hackers can access 
accounts and transfer money without the customer's knowledge. 

 

Online banking in Albania (analysis over the years) 

 The beginnings of online banking 

In Albania, the use of online banking appeared later and developed at a slower pace, due to many 
economic, political and social factors. Albania had numerous problems that hindered penetration 
and adaptation to this system, such as internet not of high quality, a lot of informality, little 
information and lack of banking culture. So the slow steps in the development of the banking 
system itself inhibited the use of online banking. 

This system of online services appeared in our country after the 2000s (20 years later), specifically 
in 2002 by the American Bank of Albania - ABA (Banks in the Internet Age 2007). By 2006, the 
number of online subscribers to American Bank of Albania increased from 720 to 1,340 (almost 
86%) making it one of the fastest growing distribution channels for the Bank (ABA Annual Report 
2006).37 

                                                           
35 Tatiana Tropina, 2016, Do Digital Technologies Facilitate Illicit Financial Flows, Max Planck Institute for Foreign 
and International Criminal Law, pp 14   

36 Cajetan Ikechukwu Mbama, Digital Banking Services, Customer Experience and Financial Performance in UK 
Banks, (2018), pp 1  

37 Bank of Albania, Annual Supervision Report for the years: 2000-2022. 
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Although in the Albanian market a large part of the banks were supported by powerful groups of 
foreign banks, they have started to apply the e-banking service in the years 2007-2009 (Table 1), 
with the exception of Intesa San Paulo, which which offers this service since 2003.38 

Also during 2007 some other banks offered limited services mainly to their corporate clients. 
Initially, banks started implementing ATMs. During this year, the number of electronic money 
increased from 34,090 to 295,250. This progress came from the fact that all budget salaries began 
to be paid through banks. The increase in the use of electronic money has gone hand in hand with 
the increase in banking transactions. The number of credit cards increased from 806 (in 2004) to 
4245 (in 2007). Debit cards increased from 6,552 to 70,176 (Annual Report of the Central Bank 
of Albania 2007). 

 

Table 1 : Year of starting to use online banking 

 

Bank 

Intesa 
San 
Paulo 

 

Emporiki 

 

NBG 

 

Credins 

 

Raiffeisen  

 

BKT 

 

UBA 

 

ProCredit 

 

Banka 
Popullore 

Year 2003 2007 2008 2008 2008 2008 2009 2009 2009 

Source : Ministriy of Financave  

 

  Pandemic situaton, impact. 

Albania seems to have adapted very well, but the increase in the use of online banking seems to 
have reached its peak in 2020-2021. The main factor for this was the "Covid-19" pandemic, where 
businesses and individuals had no other choice for performing banking services. even the skeptics 
became users of home banking. Unlike other businesses, which were unprepared, banks were 
better prepared because the digital revolution had already begun. Banks simply needed 
improvements. The "Covid-19" pandemic served as a catalyst for digitization.39 

Table 2 : Transactions through online banking system 

Source : BoA 

 

                                                           
38 Ndrenka, A (2012), Security of e-banking applications, Bankieri magazine, no 2, pg 33. 
39 Shehu, E (2021), Banking sector, "vaccinated" against the pandemic, 

Transaksione home banking në vite 

Përshkrimi 2015 2016 2017 2018 2019 2020 2021
Numër Transaksionesh 1,404,052 1,791,989 2,263,607 2,911,837 3,623,642 4,119,802 5,129,064 
Vlera (në milionë Lek) 282,756 343,583 550,096 885,777    960,060    1,044,936 1,206,352 

Vitet
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Online banking in Albania in 2022 is offered by 11 banks. The growth of electronic payments has 
led to a continuous contraction of credit transfers in paper form, which in 2021 accounted for about 
20.65% of the total volume of payments. Card payments occupy the main place in the use of 
payment instruments, namely 55.57%.40 

The measures taken by BSH during 2020 are estimated to have contributed to the increase in the 
use of "home banking" transactions; the spread of opportunities to access the Internet and the 
familiarization of bank clients with the use of this instrument.41 Also, it is estimated that the banks' 
policies for the promotion of these alternative payment methods played a positive role, which is 
reflected in the increase of accounts accessible remotely by about 20.98% compared to the same 
period of 2020. Accounts accessible from the Internet to of the total of all customer accounts 
occupy a share of 23.25 % in 2021. 

 

Conclusions. 

In addition to the direct individual work that the bank does with customers, in the context of 
financial education through various advertisements, it is necessary for the entire financial and 
economic environment in which we operate to be oriented towards digital platforms. For example, 
many services should be performed with side of the cards so that the culture of using online 
banking comes gradually and not as imposed. These efforts bring positive results for all actors, 
customers, state institutions, banks and as a whole for the economy itself. It should also be financed 
in the technology of saving customer data so that their account is as safe as possible, thus 
encouraging the use of online banking. 

 

Although the online banking service in Albania appeared 20 years later and at first it was difficult 
for them to adapt due to many factors, it is noticed that recently it is progressing at a fast pace. 
Based on the statistics obtained mainly from the Bank of Albania , the increase in transactions has 
been high, especially during the various reforms. People have managed to gradually understand 
the advantages, but despite this it seems that there are still many skeptics who refuse to use it, 
therefore banks should be even more competitive with each other to bring innovation to encourage 
everyone. They must provide a compelling and competitive advantage at the same time by 
considering even the smallest details (perhaps even the application) that influence a positive 
customer reaction. Not only the benefits in time or cost should be made clear, but also to create 
confidence that their account is safe. 

  

                                                           
40 Albanian Association of Banks, Annual Reports 2014-2021 
41 Bank of Albania, Banks in the internet age 
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Abstract 

 

As a potential path to a more sustainable economic system, the circular economy (CE) concept is 
gaining traction in academia, industry, and policymaking circles. Information and communication 
technology (ICT) systems have impacted every aspect of contemporary life, including the CE. Big 
data, cloud computing, cyber-physical systems, the internet of things, virtual and augmented 
reality, and blockchain can play an integral role in adopting CE concepts and implementing CE 
programs by governments, organizations, and society. This paper conducts a thorough literature 
review of the prominent ICT solutions that pave the way for a circular economy. For the 
categorization of the solutions, a novel two-fold approach is introduced, focusing on both the 
technological aspect of the solutions (e.g., communications, computing, data analysis, etc.) and 
the primary CE concept(s) that each solution is most relevant to (i.e., reduce, reuse, recycle, and 
restore). Each solution's role in the transition to CE is emphasized. Results indicate that ICT 
solutions pertaining to data collection and data analysis, in particular the internet of things, 
blockchain, digital platforms, artificial intelligence algorithms, and software tools, are among the 
most frequently proposed solutions by academic researchers. In addition, the results indicate that 
greater emphasis is placed on the "reduce" component of the CE, although ICT solutions for the 
other "R" components and holistic ICT-based solutions do exist. The adoption of ICT solutions for 
the CE is also hindered by a number of significant obstacles, including consumer and business 
attitudes, economic costs, potential environmental impacts, a lack of education surrounding the 
CE, and a lack of familiarity with modern technologies. 
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complex without a full awareness of the challenges grouped into five categories: Technological, 
Financial, Infrastructural, Institutional, and Societal. 

Literature Review 

ICT Enabled solutions to circular economy and barriers to adoption 

We classified our results into the four most used technology solutions for the circular economy: 
(1) Blockchain, (2) Big Data, (3) the Internet of Things, and (4) Artificial Intelligence and machine 
learning. The literature review has generated a list of prospective ICT-classifiable technologies. 
Their applications are indeed associated with the circular economy. Integrating cyber-physical 
systems with Big Data, machine learning, data mining, data analytics, the Internet of Things, and 
blockchain increases the likelihood of creating sustainable value for industry and business within 
the context of the circular economy [17], [18]. This section discusses, in particular, the most 
prominent ICT-enabled technologies and how those technologies influence CE. 

IoT and CE 

IoT means "Internet of Things." or equipping electronic equipment with sensors that grant them 
the capacity to communicate with one another and the opportunity to take part in the operation of 
an information network [19]. IoT has the potential to be a disruptive breakthrough in the circular 
economy, resulting in the development of new business models for the circular economy (CE), 
which is projected to be worth $4.5 trillion by 2030. This vision relies on the Internet of Things: 
IoT and circular economy include system redesign and intelligent, informed asset management 
[20]. In addition, IoT is used to collect cloud-based data and analyze modern industries and 
manufacturing [21]. The application of the Internet of Things (IoT) in industry, also known as the 
Industrial Internet of Things (IIoT), provides a new level of connectivity across the operations of 
the automotive sector. This new level of connectivity includes a connected supply chain, 
production, and services, as well as operational monitoring of both the vehicle's status and its status 
within the context of the overall road infrastructure [22]. As a typical industry, the automotive 
sector is strongly pushing toward looking at the complete lifecycle of vehicle components and 
designing products for reuse and remanufacture [23]. According to [24] IoT can enable a sample 
solutions business model, track and record in-use and post-use items, monitor conditions and 
predictive maintenance, increase lifespan projections of used products, and guide design decisions 
to improve product durability. In terms of CE, IoT enables a smart healthcare waste disposal 
system and integrates its output via a circular economy viewpoint to maximize material retention 
while minimizing environmental and social effects. 

In addition, IoT can allow smart environments and improve urban planning [25]. An IoT-made 
DSS for Circular Economy Business Management resource-efficient is proposed by [26]. Their 
concept combines forward and reserve logistics methods with IoT. The approach uses reverse 
logistics loops to reuse, repair, remanufacture, recycle, and cascade to phase out linearity and 
associated waste. Despite the benefits listed above, IoT-enabled looping strategies like 
remanufacturing, recycling, and reuse have received little attention in practice. Barriers like the 
lack of innovation capacity, difficulty securing financial resources, technologies changing too fast, 
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problems in technology integration, lack of accountability, and weak enforcement of relevant laws 
and regulations affect CE IoT adoption [27]. 

Blockchain and CE 

Blockchain has become a catchphrase and is attracting the attention of various industries. 
Distributed software architectures and computing infrastructures are the building blocks of 
blockchain, a novel type of data storage. It allows for the data to be decentralized and dispersed 
[28] "Decentralized architecture, fault tolerance, and cryptographic security features including 
pseudonymous identities, data integrity, and authentication," necessary for CE's digital 
transformation, BCT's implications are gaining popularity and being explored in numerous areas 
[29], [30]. Blockchain-enabled data-driven solutions may support CE business models with 
enhanced supply-chain transparency, shared and performance economy platforms, stakeholder 
trust involvement, and organizational governance and administration [31]. The decentralized 
digital twin cycle model employs blockchain to enhance the data value chain regarding data 
sharing, cybersecurity, data integrity, immutability, traceability, and information transparency or 
confidentiality. The DDTC model may decrease data silos within the building, engineering, 
construction, operations, and mining business by employing decentralized IT infrastructures [32]. 
[33] proposes Plastic recycling powered by multi-sensor-driven AI and blockchain tools that 
bridge the information gap and improve plastic waste segregation and recycling processes. 
Blockchains in fostering a circular economy have been strongly detected in spear parts 
management (quality reports, repair or reuse real-time status, etc.), enhanced transparency and 
traceability of manufacturing processes, or integrity and verifiability of ethical working practices, 
which positively impacts the company's Corporate social responsibilities [34]; Other applications 
of Blockchain in CE include the blockchain-based infrastructure used in countries with 
autonomous trash collection and storage [35],  entire circular scenarios, and the execution of an 
upgraded recycle-reward and e-waste management service that extends the working life of 
electronic assets, improves e-waste management and boosts the economic function of participating 
companies [36]. [37] have introduced use cases of blockchain in agriculture, forestry, fishing, 
mining, manufacturing, transportation, communication, and retail trade. Furthermore, according 
to [38], blockchains enable consumers and small renewable generators to become more active in 
the energy market and monetize their assets through disintermediation, transparency, and tamper-
proof transactions in the energy market. The IBM project's blockchain application to mining 
operations integrates production, commerce, consumers, product end-of-life fate, and E-waste 
management, including recycling, reuse, and refurbishing. Furthermore, blockchain architecture 
ensures confidence in profit sharing and intellectual property protection and links to E-waste 
management techniques that lessen health and environmental concerns [39]. Blockchain 
technology can assist the circular economy by reducing transaction costs, improving supply chain 
performance and communication, protecting human rights, improving healthcare patient 
confidentiality and well-being, and reducing carbon footprint [40]. 

Aside from the advantages and benefits blockchain delivers to the circular economy, it poses 
significant obstacles and barriers to deployment. Some challenges include organizational barriers, 
technological change, interoperability, reluctance [41], Scalability, Data Storage Capacity, 
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Management Challenges, Policy, and Regulatory Challenges, Financial Challenges, and Lack of 
Skilled Workforce [31]. In addition, lack of trust, transparency, information traceability, 
inefficiencies, blockchain networks governance, lack of collaboration, fragmentation in data silos, 
high implementation costs, low productivity, adversarial practices, poor digitization, cybersecurity 
risks, difficulties enforcing standards and regulations, lack of accountability, data interoperability, 
blockchain interoperability, and environmental sustainability are some other challenges that need 
to be addressed to implement Blockchain in CE successfully [32], [34], [37], [38].  

Big Data and CE 

Big data refers to vast, dynamic, and continuous databases that are difficult to analyze due to their 
complexity. Based on Big Data technology, viable, sustainable solutions include innovation, waste 
management, innovative economic and ecological systems, smart consumption, production, 
business strategies, green public procurement, and agile management [41]. 

The use of big data technologies can give social, economic, and environmental possibilities and 
novel solutions for circularity practices in the healthcare industry, particularly during a pandemic 
when medical waste is rising [42]. Another Big data manifestation may be in cryptocurrency and 
municipal waste management industries[43]. Furthermore, big data is essential in supply chain 
management [44] since it enables new ways of organizing and evaluating supply network activities 
to improve supply chain performance [45] as it incorporates many parts of the CE through physical, 
cyber, and stakeholder interactions, the integration of big data and large-scale collective decision-
making can promote circularity by resolving various issues about the linear economy [46]. Big 
data could originate from a wide variety of sources, some of which include product and machine 
design data, product and process-quality data, records of manual operations carried out by staff, 
manufacturing execution systems, fault-detection and other system records, and product and 
process-cost data, monitoring installations, logistics information, including information provided 
by third-party logistics providers, consumer information on product usage, feedback, and more 
[47]. Data mining (DM), a method that sorts and clusters data so that it may be re-injected into a 
design domain using statistical algorithms, is one of the most often used tools in this area. It is also 
one of the most complex technologies. DM is frequently used in a more comprehensive data 
modeling process known as "Knowledge Discovery from Data" (KDD) [48]. Additionally, big 
data enables more current business strategies, which might propel CE. But like every other 
technology, it embraces challenges and faces barriers to adoption. High financial investment is 
necessary for the development and deployment of circular technologies, Laws, and administration 
of the government, "Challenges in identifying the economic benefits of environmental 
investments," "Lack of financial capabilities and resources on environmental investments," "Lack 
of circular policies, incentives, and regulations in healthcare," "Lack of the top management 
support and commitment about circularity," "Complexity of circularity," and "Lack of financial 
capabilities and resources on environmental investments" are some of the challenges [42]. With 
an increasing risk coming from the cyber-attacks possibility of data being stolen, and obstacles 
with data protection due to the decentralized origin are some other issues related to Big Data 
applications in CE [43]. 

Artificial Intelligence and machine learning in CE 
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AI is applicable across sectors. It can be applied in waste management, especially in plastic 
recycling. Multi-sensor-driven AI technologies retrieve crucial data such as color, form, density, 
and physical and chemical makeup of plastic garbage [33] In the same category, multi-sensor data 
fusion methods utilizing artificial intelligence assist in sorting commingled plastic garbage by 
physical properties criteria, including color, polymer type, and density [49]. Industry 4.0 relies 
heavily on artificial intelligence and other technologies. There are several ways in which the 
application of AI algorithms may improve CE, such as through the analysis of real-time data to 
reduce traffic congestion or the optimization of cooling systems' energy consumption. Artificial 
intelligence advancements have led to the creation of very effective analysis algorithms that have 
aided in areas such as prediction, optimization, pattern recognition, etc. The transition from linear 
to CE economic models has been seen to have benefited from AI [50]. Maintaining a streamlined 
operation of circular business models is necessary. Artificial intelligence (AI) can help in these 
situations because it combines historical and real-time data from producers, distributors, and end 
users to make circular business models more robust. Incorporating this into automated business 
processes and decisions would be a real benefit. Machine learning algorithms can predict the 
uncertain performances of various processes, monitor those processes in real-time, predict the 
uncertain performances of various processes and detect flaws in circular systems [51]. Managerial 
decision-making is another area where AI may be of great assistance. Artificial intelligence's 
decision tree algorithm has been incorporated into factory-wide environmental cost management 
systems [52]. Ramadoss in 2018 suggests intersecting technologies. Using Big Data to describe 
the vast amounts of data produced during production, usage, and disposal. This data may be 
evaluated using big data business analytics and artificial intelligence (AI) to enhance logistics and 
asset management in the circular economy. In another sector, the environmental impact of steel 
production processes may be reduced with digitalization and artificial Intelligence and Machine 
Learning [53]. Among positive applications in CE, Artificial intelligence and Machine learning 
face the main challenge related to cybersecurity and data privacy. 

 

Tools and methodology 

This literature review was conducted using the Scopus database. We reviewed 320 articles, of 
which 165 were open-access papers with findings in technologies related to the circular economy.  

The search terms used for this paper were: 

(IoT AND "Circular Economy") OR ("Big Data" AND "Circular Economy") OR ("ICT" AND 
"Circular Economy") OR ("Blockchain" AND "Circular Economy") 

We searched meta-data such as "Title," "Abstract," and "Author Key Words."  The data collected 
were published from 2019 to 2022, considering journal articles and conference proceedings papers 
in English. All the papers considered for this study had to meet the Open Access criteria.  

The data of the papers obtained were extracted in CSV format. We reviewed the file for further 
normalization of the data in it and finally analysed it with Biblioshiny from RStudio. 



International Conference                                             Circular Economy: Opportunities and Challenges 

458  

R Package Bibliometrix, presented with Biblioshiny software, is a collection of open-source tools 
for quantitative research in scientometrics and bibliometrics that incorporates the essential 
bibliometric analytic techniques. Bibliometrics enables us to emphasize the most pertinent 
documents, journals, nations, authors, and institutions and analyze and display the many research 
collaboration networks that have been developed or emerging trends in a particular field of 
knowledge. Numerous investigations have been conducted utilizing the R Package Bibliometrix. 
Works in the fields of social research and data science, Internet of Things logistics, biology, and 
artificial intelligence research are only a few examples [54]. 

 

Results 

The data collected were published from 2019 to 2022. There was a 45.02% annual growth rate per 
publication a year, which means that the interest in the circular economy field, especially in the 
solutions technology can give in this concept, is increasing. 

The average citation per document is about 15.85 citations per document, which is a considerable 
number given that the average age of the documents is 1.07 years. 

The ICT-enabled technologies in the circular economy under consideration were divided into four 
primary major groupings for this analysis. These groups are as follows: (1) Blockchain; (2) Big 
Data; (3) the Internet of Things; and (4) Artificial Intelligence and machine learning. The 
implementation of these technologies is met with a wide variety of challenges and obstacles, which 
may be broken down into five categories: technological, financial, institutional, and societal in 
character. 

Table 1: Barriers and challenges grouped by individual challenges.  

BARRIERS AND 
CHALLENGES 
GROUPED 

INDIVIDUAL CHALLENGES  AUTHORS 

 

 

 

Technological 

Data Storage Capacity [31] 

Smart Contracts and Platforms 

blockchain networks governance  

 

[32] 

fragmentation in data silos 

poor digitization, lack of traceability of 
information,  

cybersecurity risks 

data interoperability, blockchain 
interoperability 
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technological security and stability issues [34], [37] 

new algorithms that can be prone to errors [38] 

technological change [31] 

data privacy [31], [32], [43], [53] 

issue of cybersecurity 

 

Financial 

financial challenges [31] 

high development costs [32], [38], [42] 

lack of financial capabilities and resources 
for environmental investments 

 

Infrastructural 

infrastructure challenges, including 
failures of interoperability 

[37], [55] 

low level of industrial application [34] 

 

 

Institutional 

Scalability  

[31] management challenges 

cultural and organizational challenges 

lack of skilled workforce 

organizational barriers  

[55] reluctance  

lack of collaboration 

lack of productivity 

 

 

Societal 

policy and regulatory challenges,  [31], [34], [38] 

difficulties enforcing standards and 
regulations  

[32], [34], [38] 

environmental sustainability 

unfavorable government legislation and 
execution of circular healthcare 

 

 

[42] 
lack of circular policies, incentives, and 
regulations  

challenges in identifying the economic 
benefits of environmental investments 
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Based on the four most used technology solutions presented in this paper, different applications 
coincide with some of the 'R' frameworks, such as "Reduce," "Reuse," "Recycle," "Refurbish," 
and "Recover." 

 

Table 2: Applications in relation to the CE principles. 

 

APPLICATION EXAMPLES AND REFERENCES CE PRINCIPLE 

 

 

Supply chain 

Tamper-proof, distributed data records 
can influence customer behavior and 
encourage more companies to use less 
dangerous chemicals and emit less [37] 
ability to track complicated supply 
chains/product lifecycles and 
sustainability [50], [45] In addition, 
reusing and reusing items needs the 
entire product and material information 
[30], [37]. 

 

 

Reduce, 

Reuse, Recycle 

 

 

Waste Management 

Smart contracts to enhance recycling 
efficiency, Waste exchange platforms 
[35], [37], Reverse logistics [35]. E-
Waste management through blockchain 
architecture [39], healthcare waste 
management [42], recycling plastic 
waste using multi-sensor-driven AI and 
blockchain tools [33], and multi-sensor 
data fusion tools using artificial 
intelligence help in accurate segregation 
[49] 

Reduce, Reuse, 
Refurbish, Recycle 
Recover 

Sharing economy Sharing platform provision (no third 
party, trustworthy information) [37]. Reduce, Reuse, 

 

Renewable energy 
Peer-to-peer energy trading [38]. Reduce, Reuse, 

Recycle 

 
enhance the data value chain regarding 
data sharing [32], digitalization, and 
machine learning can improve the 
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Construction environmental footprint of the steel 
production processes [53]. 

Reuse Recycle 

 

Municipal waste 

 

Big data for municipal waste [43]. 

Reduce, Reuse, 
Recycle, 
Refurbish, Recover 

 

Cryptocurrency 

 

Big data for cryptocurrency [43]. 

Reduce, Reuse, 
Recycle, 
Refurbish, Recover 

 

Conclusions and recommendations 

The shift from a linear economy to a circular economy involves the participation of stakeholders 
and the redesign of systems to meet the innovation of business models. This research is dispersed 
throughout various fields, publications, journals, methodologies, and topics. This study has shown 
that there is an increasing rate,45.5%, of publications related to circular economy and technologies 
that can help implement this concept. Furthermore, the excellent collaboration between countries 
makes it a very compelling topic for other researchers interested in these themes. There were many 
valuable publications from relevant sources with top-cited authors, and considering the time taken 
into consideration was only four years, it makes future trends finding ICT solutions to help a 
circular economy. Word analysis helped us better understand the new technology trends that help 
implement a circular economy. 'Big Data' and 'Blockchain' are the newest technologies being 
studied concerning the circular economy but not overlooking two meaningful solutions analyzed 
such as 'The Internet of Things and 'Artificial Intelligence.' 
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Abstract 

On-going global challenges such as the Covid-19 pandemic, the climate change, civil unrest, and 
global value chain restructuring are pressing enterprises, policymakers, and investors on 
implementing environmental, social, governance (ESG) strategies making it an essential 
operational priority. Application of ESG principles constrains enterprises to include these features 
in the business model and to estimate their impact on profitability, liquidity, supplier choice, and 
relationship with whole society. The focus of this paper is the environmental component of the 
ESG strategic model, which is primarily based on implementation of principles of circular 
economy, biodiversity, resource efficiency and waste management. Based on international best 
practices and the COSO integrated framework we propose an internal audit and control instrument 
that can be applied to Albanian enterprises to oversee their environmental activity and progress on 
circular economy. The internal audit and control instrument includes four main areas related to 
circular economy (governance, risk management, strategy, and reporting). The proposed 
instrument offers a solution to monitoring key challenges of circular economy such as loss of 
biodiversity, increased generation of waste and pollution, etc. as well as it reveals upgrading 
opportunities for Albanian enterprises.  

 

Keywords: internal audit, internal controls, COSO framework, circular economy, ESG 

Jel Code: M41, M42, F64 

 

1.Introduction  

 

The global economy is facing multiple challenges such as mitigating the impact of Covid-19 
pandemic, various climate change risks, social turbulences, global value chain transformations. 
Under these pressures business leaders, policymakers, and investors representing most world 
countries have been working on developing environmental, social, governance (ESG) framework 
making it a key instrument for a sustainable doing business environment.   The ESG framework is 
composed of three main components that enterprises need to optimize throughout the organization. 

mailto:Jolta.kacani@unitir.edu.al
mailto:joltakacani@gmail.com
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The circular economy is based on three main principles that include elimination of waste and 
pollution, circulation of products and materials, and regeneration nature. Contrary to the linear 
model of production and consumption that is based on using resources and disposing waste, the 
circular economic model intends to minimize depletion of raw resources by reusing and reducing 
waste, water, and energy. A circular economic model is considered an alternative solution to 
production and consumption to address climate change and biodiversity depletion (Imoniana et al., 
2020). 

The existing literature provides much evidence that circular economic models are conquering 
linear models as on a global scale enterprise are expanding on this model, indicating that even 
policy makers are recognizing the potential of circular economy and supporting policies that might 
support its promotion (Massaro et al., 2016).  Innovative products and contractual agreement 
designed for the circular economic models are available in a variety of forms from innovative 
designs of materials and products facilitating application of the circular model across different 
segments of the value chain.  In addition, to how products are designed, the circular economic 
model also involves changing the way people consume and use goods and services, rethinking the 
form of daily consumption that is more popular in the developed countries.  The circular economic 
model also encompasses restoring wilderness, building regenerative agricultural systems, using 
renewable materials and energy sources (Jacobi et al.,2018) 

The circular economy has wide institutional support including initiatives of the European 
Commission such as the  Circular Economy Action Plan (CEAP), released in March 2020, is one 
of the main building blocks of the European Green Deal. The European Commission states that 
transition to a circular economy will reduce pressure on natural resources and will create 
sustainable growth and jobs. The circular economy is also a prerequisite to achieve the 2050 
European climate neutrality targets and to cease biodiversity loss (Michelon et al., 2019) 

 

 

The circular economy is also affecting the accounting and auditing profession in which as it closely 
relates both to environmental depletion and climate change are bringing much challenge to 
resources that serve as main inputs and production drivers of existing economies (OECD, 2019).  
These changes have reversed the accounting and audit logic as production is replaced with 
sufficiency, reuse as much as possible, recycle what cannot be reused, repair what is broken, and 
remanufacture what cannot be repaired.  As such organizational functions such as auditing and 
internal controls need to tackle the alternations in the operations of organizations resulting from 
the circular economy.  In 2021 transition to the circular economy has been included as on the six 
key environmental objectives for sustainable finance appearing in both the European Taxonomy 
Regulation and the Corporate Sustainability Reporting Directive (European Commission, 2020).  

 

Auditing and internal controls consists of assuring information records, analyses, and reporting 
about application of the circular economy. Additionally, auditing, and internal controls include a 

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
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systematic and continuous evaluation of accounting records and related operations to determine 
adherence to principles, rules, policies and issued standards related primarily to sustainability 
accounting (Bannier et al., 2019) Auditing and internal controls based on sustainability accounting 
aims to protect resources and assets by assessing and monitoring the effectiveness of the 
enforcement rules in production value chains. Sustainability accounting   considers economic, 
environmental, and social factors to assets and protect the interest of society at large when 
reviewing enterprise transactions. There are many sides to auditing and internal controls in the 
circular economy including waste auditing and waste minimization, lifecycle assessment, design 
for environment, industrial ecology, zero emission, resource suitability and cascading, and 
responsibilities for consumption and waste. As a result, through auditing, internal controls and 
technological innovation, enterprises have achieved both favorable economic and environmental 
records (De Juan & Segui, 2019).  

 

 Auditing and internal controls in the circular economy consists of a procedural audit to evaluate 
use and inputs in operational processes and identify if circular economic model is applied in any 
form.    The auditor investigates the environmental costs and quantifies the waste to evaluate the 
environmental impact of production in total environmental costs and quantifies the wastes based 
on expert opinion. view of minimizing the waste and use of resources (Iacovidou et al, 2021).  

 

3. Tools and methodology 

 

The internal and auditing instrument that we propose in this paper is based on the integrated 
internal control framework of the Committee of Sponsoring Organizations of the Treadway 
Commission (COSO) This framework has global prevalence and it is identified as a leading 
framework for designing, implementing, and conducting internal control and assessing the 
effectiveness of an enterprise (Helander et al., 2019). The integrated internal control COSO 
framework enables enterprises efficiently develop and maintain systems of internal control that 
can enhance the potential of any enterprise to and adapt to changes in the business and operating 
environment including the circular economy. Internal control helps entities achieve important 
objectives and sustain and improve performance. Designing and implementing an effective system 
of internal control for the newly circular economic models can be challenging as it demands 
enterprises to be agile in quickly changing their operations and in aligning with the complex 
regulatory requirements of the circular economy (Iacobi et al., 2018).  
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Figure 1: The integrated and internal COSO model  

 

 

 

Source: The Committee of Sponsoring Organizations of the Treadway Commission 

The COSO framework has five integrated components of internal control including control 
environment, risk assessment, control activities, information and communication, and monitoring 
activities. Control environment refers to a set of policies, processes, and structures that will become 
the foundation of internal control for an enterprise (Michelon et al, 2019). The control is primarily 
based on integrity and ethical values, commitment to competence, and a culture to upgrade human 
resource policies. To continue, risk assessment refers to how an enterprise manages its risks. A 
sound system of risk assessment is based on enterprise inclusive objectives, risk identification, risk 
analysis and risk change. To continue, control activities are steps or actions included in the policies 
or standard operating procedures that are applied throughout the enterprise. Control activities are 
based also on policies and procedures that will ensure the security and change management within 
the enterprise.  A key support to internal control comes from both internal and external information 
and communication sources. A sound information and communication system are based on quality 
information and effective channels to disseminate the information. Finally, monitoring activities 
are the ones that ensure that all five components of internal controls are working according to 
predetermined guidelines and procedures (Adams & Larrinaga, 2019).   

In this paper we have taken the components of the COSO framework, we introduce an instrument 
that can support enterprises in Albania to embrace to embrace the circular economic model. The 
proposed instrument is based on a risk assessment approach that many enterprises need to go 
through while applying the circular economy.  The main elements of this instrument presented in 
Table 1 are (i) risk assessment, (ii) strategy, (iii) governance and (iv) reporting (Figure 2). 
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Figure 2: The proposed instrument for auditing and internal control of the circular economy 

 

Source: Author`s adaption of the COSO model  

Table 1: Main elements of the proposed instrument for auditing and internal control of the circular 
economy 

Risk assessment (management of natural resources, emissions, and waste management) 

Risks  Audit and internal control 
approach  

Indicators 

Absence of a 
long-term strategy 
of the enterprise 
aligned with a 
circular business 
model. 

Presence of an approved enterprise 
strategy communicated to board of 
directors and all management levels 
of the enterprise includes the scope 
of the objectives, the mitigation 
strategy together with a timeframe 
for the application of a circular 
business model.  

-Written and approved strategy 
document by the board of directors.  

-Yearly written and approved 
assessment of strategy objectives. 

-Yearly written and approved 
updates of scope and objectives.  

 

Absence of a 
specific action 
plan that that 
assures 
implementation of 
the enterprise 
strategy. 

-Verify that the strategy has a 
detailed action plan with specific 
mostly quantitative objectives.  

-Verify that the action plan has 
measurable and time bound 
outcomes that enable to detect any 
delays or deviations from the initial 
plan 

-Written and approved action plan 
document by the board of directors.  

-Yearly written and approved 
assessment of the action plan to 
identify delays or deviations from 
the initial plan.  

-Yearly written and approved 
updates of the action including 
objectives and outcomes.  

Non-compliance 
with standard of 
the circular 
economy the 

-Confirm that the enterprise 
complies with the regulations and 
requirements of a specific standard.  

-Number of penalties received for 
noncompliance with the standard.  

-Key performance indicators (KPIs) 
to assure adherence to the specific 
standard and corresponding updates.  
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enterprise has 
decided to fulfill.  

-Assure periodic performance 
reviews on the implementation of 
the standard.  

-Verify that the enterprise has 
indicators to monitor adherence to 
the standard.  

  

Regulatory risk 
refers to on-
compliance with 
laws, bylaws, 
policies, 
decisions, etc. that 
regulate circular 
economy in the 
country and the 
corresponding 
industry.  

-Review of applicable legislation 
(national, regional, and local) on the 
circular economy. 

-Review of unmet regulatory 
industry obligations to implement a 
circular business model.   

 

-Number of pending mandatory 
regulatory requirements to be 
implemented according to the 
specific industry.   

-Number of pending remedial 
regulatory actions required from 
regulatory amendments. 

 

Operational risk 
refers to adversely 
affecting the 
environment, the 
use of natural 
resources, and 
climate change.   

-Ensure that an assessment of 
potential adverse impacts h has been 
made. 

-Ensure action plans are prepared to 
prevent or reduce potential adverse 
impacts. 

-Ensure that the actions defined in 
the action plan are registered and 
monitored. 

 

-Number of penalties, fines, 
complaints, and their financial cost 
for adverse impacts.  

-Level of compliance with the action 
plan to guarantee data quality of 
impacts.  

Reputational 
risk  because of 
the potential 
adverse effects of 
the operations of 
the enterprise.  

Ensure that there is a register of 
adverse impacts, incidents, and 
causalities together with remedial 
and follow-up actions to reverse the 
outcomes.  

-Number of impacts, incidents, and 
causalities within a specified time 
frame.  

-Level of preparation of remedial 
action plan.  

Number of reversed impacts, 
incidents, and causalities within a 
specified time frame. . 
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Social risk 
operations within 
the enterprise that 
contradict the 
interests of the 
community.  

Assess the initiatives to improve 
product and service efficiency that 
will benefit the community.  

-Number of collaborations and 
studies with organizations that 
protect the best interest of the 
community. 

Strategy (management of natural resources, emissions, and waste management) 

Risks  Audit and internal control 
approach  

Indicators 

Incorrect 
definition of 
potential 
scenarios in the 
implementation of 
a circular business 
model.  

-Identify long-term scenarios used 
by the enterprises (i.e., in strategy, 
energy planning, investment or 
sustainability and risks areas) for 
transition into a circular business 
model. 

-Assess divergences between 
different scenarios and assess 
potential risks.  

 

-Number of circulate business 
model scenarios considered.  used. 

-Number of transition variables 
from a liner to a circular business 
model identified for monitoring. 

-Periodic review of the strategy plan 
and the degree of compliance with 
goals. 

Governance (management of natural resources, emissions, and waste management) 

Risks  Audit and internal control 
approach  

Indicators 

Insufficient 
involvement of 
shareholders, 
board of directors, 
c steering 
committees in the 
implementation of 
a circular business 
model  

-Communication channels, review 
procedures and documentation 
(presentations, dashboards, etc.) 
between high governing bodies on 
an enterprise. and SC (review of 
procedures) and characteristics of 
the communications (regular 
presentations, dashboards, sporadic 
communications, etc.). 

-Periodic formal reviews regarding 
procedures and measures required to 
switch into a circular business 
model.   

-Number of annual reports 
dedicated to the circular business 
model that reach shareholders, the 
board of directors, and the steering 
committee. 

-Time dedicated by board members 
to review annual reports. 

-Number of effective decisions that 
will facilitate transitions into the 
circular model.  

Reporting (management of natural resources, emissions, and waste management) 
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Risks  Audit and internal control 
approach  

Indicators 

Limited available 
Insufficient data 
related to circular 
economy, not 
aligned with 
regulatory 
requirements and 
insufficient for 
proper decision 
making.  

-Verification of the relevant 
information and metrics regarding 
the circular economy to be used 
within the enterprise.  

-Regular recording and analysis of 
proper and adequate data.  

-Regular use of data in the decision-
making governing bodies within the 
enterprise.   

-Number of internal data reports 
generated during a specific time 
frame.  

-Number of decisions facilitated 
through data analysis.  

  

 

 

 

 

4. Conclusions and recommendations 

 

The proposed instrument for audit and internal control is based on a conceptual framework that 
enterprises in Albania can undertake to make a transition from a linear into a circular business 
model.   The proposed instrument and its corresponding indicators are the first steps to internal 
audit and controls procedures in Albanian enterprises. This model can be easily incorporated into 
the operations of Albanian enterprises on a step-by-step approach (OECD, 2019). The proposed 
model and corresponding indicators can be easily customized to the main activity of the enterprise 
depending on the industry they operate such as manufacturing, production, tourisms, agriculture, 
food processing industry.  The model can be revised, updated, and expanded with new indicators 
and actions based on national and European regulations (Bannier et al., 2019) 

 

The objective of circular economy audit and internal control instrument aims to facilitate creation 
of the right innovation and entrepreneurial environment, so enterprises and their stakeholders can 
re-think their business. The objective of the piloting and implementation support is to strengthen 
the overall ability of enterprises to carry out the strategic actions on circular economy business 
development (Fishammar & Parida, 2019). The objective of performance evaluation is to 
understand the value of the circular economy efforts and continuously be able to evaluate the 
business case for the circular economy efforts. These efforts together with the proposed instrument 
for internal audit and controls support and facilitate transition into the circular business model 
making sure they are leveraged optimally. 
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https://doi.org/10.1177/0008125618811926
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alternative energy sources. The circular economy plays a vital role in society, boosting the non-
linearity of the economy and decreasing the energy intensity required to satisfy the needs of the 
population. Without the proper involvement of world leaders and policymakers, the emissions 
associated with the burning of fossil fuels would increase significantly and it would become 
impossible to stop the negative consequences of environmental degradation. 

A large part of energy economics literature has been interested in exploring the relationship 
between renewable and non-renewable energy consumption, environmental degradation, and 
economic growth, focusing on the environment-growth nexus through the validity of the 
Environmental Kuznets Curve (EKC) hypothesis, which was first introduced by Grossman and 
Krueger (1991). When an economy starts moving along the growth trajectory, in the early stages 
of economic growth, pollution emissions increase and environmental quality declines, but beyond 
a certain level of income per capita (which will vary according to various indicators), the trend is 
reversed, so that at high levels of income, economic growth leads to environmental improvement, 
implying that environmental impacts or emissions per capita are an inverted U-shaped function of 
income per capita (Stern, 2018).  

This study aims to explore the relationship between renewable energy consumption and economic 
growth on CO2 emissions, in the case of 36 OECD countries, over the period 1997-2019. We also 
examine the impact of trade openness and urbanization on carbon emissions, since these two 
variables are widely used in the environmental function in different studies (Martínez-Zarzoso and 
Maruotti, 2011; Abouie-Mehrizi et al., 2012; Yazdi and Shakouri, 2014; Shahbaz et al., 2016; Sun 
et al., 2019; Gu et al., 2013). The rest of this paper is organized as follows: Section 2 reviews the 
prior literature focused on the inter-linkage between economic growth, renewable energy, and 
carbon emissions. Section 3 presents the methodological framework for empirically analyzing the 
relationship between carbon emissions and their long-run determinants. Section 4 analyzes and 
discusses the obtained results from the model. Finally, the concluding remarks and the policy 
recommendations, which can be considered as action tools to combat the situation are reported in 
section 5.  

 

Literature Review 

 

Numerous studies explored the relationship between economic growth, renewable energy 
consumption, and CO2 emissions since recently there has been an increased awareness of global 
warming and the climate changes that are taking place. Due to the use of different data, periods, 
and methodological approaches, the results of these papers do not have a consensus among them. 
Some of the studies have found unidirectional or bidirectional causality from renewable energy 
consumption and/or economic growth to carbon emissions. On the other hand, others have found 
no causality and/or bidirectional causality between renewable energy consumption and/or 
economic growth to carbon emissions. 
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Table 1 presents the descriptive statistics and correlation matrix for the variables. One notes that 
the mean statistics of GDP per capita (lnGDP) are greater than those of carbon emissions (lnCE) 
and renewable energy consumption (lnRE) and that the mean, maximum and minimum values of 
lnCE and lnRE are close to each other in comparison with related statistics of other variables. From 
the correlation matrix we can notice that carbon emissions are positively correlated with lnGDP, 
lnGDP2, lnURBPOP and lnOPEN, but negatively correlated with lnRE. 

 

Table 1. Descriptive statistics and correlation matrix 

Descriptive 
statistics 

lnCE lnGDP lnGDP2 lnRE lnOPEN lnURBPOP 

Mean  2.038 10.227 105.066 2.499 4.390 4.322 

Std. Dev 0.455 0.687 13.899 0.973 0.514 0.154 

Min 1.074 8.642 74.697 -0.390 2.897 3.925 

Max 3.242 11.629 135.256 4.395 5.840 4.585 

Observations 828 828 828 828 828 828 

Correlation matrix  

LnCE                       1.000 

lnGDP                      0.533 1.000  

lnGDP2       0.529 0.999 1.000    

lnRE      -0.406 -0.004 -0.001 1.000   

lnOPEN       0.005 0.039 0.048 0.037 1.000  

lnURBPOP      0.241 0.449 0.449 -0.063 -0.228 1.000 

  

To find the relationship between carbon emissions, renewable energy, economic growth, urban 
population, and trade openness we estimate the following model which describes the 
Environmental Kuznets Curve (EKC): 

                                                   CEt = f(Y t,Y2
t, REt, OPENt, URBPOPt)                                             (1) 

    

In Eq. (1), CE, Y, Y2, RE, OPEN, and URBPOP stand for CO2 emissions, GDP per capita, GDP 
per capita squared, renewable energy, trade openness, and urbanization, respectively. 
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lnURBPOP, rejecting the null hypothesis of no cointegration. It is concluded that a balanced 
relationship in the long term between the variables seems possible. 

 

Table 3. Pedroni panel co-integration test results 

 Statistic Probability 

Within dimensions (common AR coefficients) 

Panel v-statistic -3.632*** 0.000 

Panel rho-statistic 1.474* 0.070 

Panel PP-statistic -5.406*** 0.000 

Panel ADF-statistic -5.135*** 0.000 

Between dimensions (individual AR coefficients) 

   

Group rho-statistic 3.452*** 0.000 

Group PP-statistic -5.785*** 0.000 

Group ADF-statistic -5.303*** 0.000 

Note: ***, **, *  indicate the rejection of the null hypothesis of the panel cointegration test at 1%, 
5% and 10% significance levels, respectively. 

Newey-West Bandwidth selection with Bartlett Kernel is used. 

 

In addition, the long-term output elasticities are estimated, using panel fully modified OLS 
(FMOLS) technique. The estimation results of the environmental function are presented in Table 
4. As we can see, the coefficients of ln GDP and of ln GDP2 yield positive and negative estimators, 
respectively, on carbon emissions (CE) for the OECD countries, concluding that the EKC happens 
for our panel sample. The results indicate that a 1% increase in GDP per capita increases carbon 
emissions by 2.72%, while a 1% increase in GDP per capita squared decreases carbon emissions 
by 0.11%, confirming the inverse U-shaped relationship between CO2 emissions and economic 
growth. The results also suggest that renewable energy consumption has a negative and significant 
impact on carbon emissions, where a 1% increase in renewable energy consumption decreases 
carbon emissions by 0.14%. Contrary to the effect of renewable energy, trade openness and 
urbanization increase carbon emissions in OECD countries. Findings show that an increase of 1% 
in trade openness and urbanization will increase carbon emissions by 0.05% and 0.20%, 
respectively and both coefficients are statistically significant at 5% level. 
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Table 4. Panel data analysis for OECD Countries (1997-2019) 

Variable Panel FMOLS 

lnGDP 2.722*** 0.000 

lnGDP2 -0.117*** 0.000 

lnRE -0.146*** 0.000 

lnOPEN 0.058** 0.021 

lnURBPOP 0.205** 0.011 

Note: ***, **, * indicate the significance level at 1%, 5% and 10%, respectively. 

 

Conclusions and recommendations 

This paper explores the relationship between renewable energy, economic growth, trade openness, 
urbanization, and carbon emissions for 36 OECD countries following annual data from 1997 to 
2019, using panel FMOLS estimation techniques. After conducting the panel unit root test, the 
results of our analysis showed that the series are stationary at the first differences and between the 
variables exists a long-run equilibrium relationship by Pedroni co-integration test. The findings of 
the FMOLS method suggest that the positive sign of economic growth and the negative sign of the 
quadratic term of economic growth on CO2 emissions confirm the existence of the Environmental 
Kuznets Curve for OECD countries in our sample. The empirical results also show the efficiency 
of renewable energy consumption in reducing carbon emissions, while trade openness and 
urbanization contribute to higher CO2 emissions.  

Policymakers in their efforts to promote economic growth should take into account the shift from 
fossil fuels-based economies into low-carbon economies, in order to mitigate environmental 
degradation. In the first instance, governments should take serious initiatives toward transforming 
the energy structure by substituting nonrenewable energy for renewable energy such as 
hydropower, wind, and solar. To encourage investment in the renewable energy sector, 
policymakers should follow subsidies for low-emitting energy sources, tax incentives for energy 
policy, feed-in tariffs and green certificates trading, investment grant policies and investment 
subsidies. By implementing these policies, OECD countries not only will reduce the dependency 
on non-renewable energy sources, but will also contribute to preventing global warming. These 
policies will also stimulate private investors to engage more actively in the area of renewable 
energy activity by encouraging more Public- Private Partnership (PPP) initiatives and identifying 
barriers to increasing investments in renewable energies. 
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Abstract 

Consumption processes based on production using raw materials from natural resources have 
irreparable effects on the environment and therefore on the economic and social life of every 
human being. In a globalized world with people's unlimited desires on the one hand and limited 
production possibilities on the other, it is essential to protect the environment both in terms of the 
use of natural resources and from the waste that goes as disposal, which are becoming the main 
problem in the whole world. Economic development and economic activities of the contemporary 
world are being threatened by the total amount of non-collected waste, especially in the rural 
areas, and of the amount of waste not being treated.  

 

This paper aims to study theoretical and practical aspects of the relation between economic 
development, waste production and environmental pollution having in focus the benefits coming 
out from alternative economy model. A deep analyze of theoretical models that shows the relation 
between sustainable development, country stage of development and environmental degradation 
will take place. In this regard different models that treat the relation between specific 
environmental pollutants such as CO2, and development indicator as GDP per capita and waste 
produced by human activity will be analyzed. Regression model will be used to evaluate the 
relationship that exists between CO2 emissions, economic growth and waste with a specific focus 
in the Albanian economy. 
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As environmental and economic sustainability, put together, have become the focus of economists 
and policy makers, especially in recent decades, there are many debates regarding their 
relationship. The relationship between environmental degradation and per capita income for 
instance, is theoretically and empirically being investigated for more than three decades now. The 
Environmental Kuznets Curve (EKC) is one of the most prevalent methods to analyze 
environmental performance and it is based on an inverted U-shaped curve created by Kuznets in 
1955 [10].  Grossman and Krueger (1991) were the first to build the theory of the link between 
economic growth and environmental degradation, proving that their relationship is not constant 
through the course of a country and the first to prove the existence of the EKC. They first tested 
the existence of this inverted U-shaped Environmental Kuznets Curve (EKC) on pollutants such 
as sulfur dioxide (SO2) and smog, and later, on other pollutants, such as CO2. [11] 

 

The logic of the EKC relationship is that in early stages of industrialization, pollution grows rapidly 
because high priority is given to increasing material output, and people are more interested in 
income than environment. In the later stage, however, as income rises, the willingness to pay for 
a clean environment increases by a greater proportion than income, regulatory institutions become 
more effective for the environment, and pollution level starts declining [12]. The inverted-U 
relationship reveals that economic growth could be compatible with environmental improvement. 
To determine the differences between income and environmental degradation, they define three 
main effects - technical, scale and composition effect [13]. The EKC is depicted graphically in 
Figure 1 [14].  

 

Figure 1: The Environmental Kuznets Curve  

 

Source: Syed, A (2019)  
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are statistically significant relationships between CO2 emissions and any other variable in the 
model individually, while controlling for a third variable associated with them. The estimated 
model does not suffer from the presence of multicollinearity between independent variables, thus 
fulfilling the assumption of consistency of coefficients for the OLS regression, excepting the 
GDP/cap and (GDP)2/cap, as the second variable is a deterministic non-linear function of the first 
one.   

The sign of the coefficients derived from the evaluation of the model for the quadratic function 
proves the inverted U-shaped graph, indicating that with the increase in GDP/cap up to a certain 
point, the environment is negatively affected due to the increase in CO2 emissions and after that 
point the quality of the environment starts to improve. 

The outputs of the empirical model itself and of the diagnostic testing are attached at the Appendix 
at the end of the paper.  

 

5. Conclusions and Recommendations  

 

The results of the empirical analyze for the case of Albania for the period 2000-2019 validate the 
existence of the Environmental Kuznets Curve. Thus, the economic growth for the policymakers 
and the compliance of the unlimited desires for the population should not be their only focus. 
Making production and consumption more safe and ecologically friendly is crucial for a 
sustainable economic development. The government, for instance, may impose stricter 
environmental regulations that target both consumers and firms and the people themselves should 
be encouraged and aware on the products they consume aiming to avoid and even eliminate 
environmental degradation. 

 

Considering the importance of circular economy on the environment, the local and central 
governance should undertake active policies in direction of increasing the collected waste and most 
important, in direction of their treatment, even though the waste management in Albania seems to 
be improved in the recent years. Waste management should be considered a strategic policy to 
raise the environmental quality in the country. The degree of monitoring and reporting for the types 
of pollutants should be increased and the monitoring network should be unified with that of the 
European Union countries.  

  



https://www.un.org/en/desa/world-population-reach-8-billion-15-november-2022
https://www.nwf.org/Eco-Schools-USA/Pathways/Consumption-Waste#:~:text=Both%20consumption%20and%20waste%20have,gas%20leading%20to%20climate%20change
https://www.nwf.org/Eco-Schools-USA/Pathways/Consumption-Waste#:~:text=Both%20consumption%20and%20waste%20have,gas%20leading%20to%20climate%20change























































































































































































































































































































































































































































































































































































































































































































































































