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Abstract. The concept of Circular Economy is an emerging topic and the European Union has 
established a European Circular Economy Strategy in 2015. Although this concept originates from 
Europe, there is also an increased attention to the Circular Economy in China and the country has 
implemented regulatory controls in that regard. The scientific interest on this issue has been increasing 
and a great deal of research articles has been published in the soundest scientific journals recently. The 
concept of Circular Economy aims to address the need to pursue economic growth, while protecting the 
environment (including existing resource limitations and pollution prevention), and paying attention 
to societal and people needs and expectations. The adoption of Circular Economy can generate 
considerable tangible and intangible benefits such as new opportunities for co-operation, access to 
markets and innovation of products and services and, simultaneously, improving the environmental 
performance and mitigating the risks of resource scarcity. This creates value for the companies and 
their stakeholders and contributes to enduring success. To assess if the Portuguese citizens and 
companies support and adopt a “Circular Economy behavior”, an online survey was carried out 
amongst ISEP – P. Porto population, yielding more than 200 valid responses (65% of the total 
responses were provided by students). Based on the survey outputs (assessment supported in a 5 point 
Likert type scale), the following conclusions can be drawn: Most respondents agree that it is beneficial 
both for the environment and the economy the adoption of production systems based on used products 
and parts reuse and recycling; There is also agreement that the selective collection of waste should be 
the base to develop new products and there is significant support for a “zero waste economy” in which 
all used products or materials are reused or recycled. However, the respondents consider that the 
Portuguese citizens do not always segregate and deposit their waste in the appropriate waste 
containers and the same applies to companies that do not segregate and manage their waste adopting 
a systematically environmentally responsible approach. Moreover, they consider that the Portuguese 
legislation only mildly supports the adoption, both from citizens and companies, of environmental 
friendly practices. These conclusions reinforce the need to strengthen Circular Economy concepts and 
approaches within the Portuguese government, citizens, and companies.  
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Introduction   
The concept of Circular Economy (CE) has gained significant attention since the late 90s 
(Pearce and Tuner, 1990) with its innovative approach of addressing the relationship 
between business and the environment, aiming at improving sustainable production and 
overall consumption. In addition, the companies’ awareness regarding all relevant 
stakeholders (their needs and expectations) increased in the last decades (Domingues et al., 
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2015). The rationale and the underlying philosophy supporting the CE approach considers 
that many by-products and wastage from processes and consumers can be a direct or 
indirect source of inputs for other processes, so they may be partially recovered minimizing 
resource scarcity and over exploitation. To fully benefit from these opportunities, closed-
loop materials and energy flows should be adopted and implemented, across a wide range 
of sectors in order to reduce energy consumption, using natural resources more efficiently 
and improving the control of both the production and consumption environmental impacts. 
CE has been discussed as a suitable approach aiming at the leverage of the competitiveness 
of industrial processes and systems and at the systemic development of strategies to foster 
the decoupling of economic growth from resource availability and other environmental 
constraints. The effective implementation of CE implies the adoption of novel business 
models that require increased responsibility and awareness from both the consumers and 
organizations and, concurrently, the adoption of new consumption patterns, compatible 
with CE concepts and approaches.  

This research aims at the evaluation of the perceptions of ISEP – P. Porto population 
concerning CE benefits and the support for CE practices by the Portuguese citizens and 
companies. Following the literature review, a quantitative research by means of an online 
survey was carried out amongst ISEP– P. Porto population, yielding more than 200 valid 
responses, encompassing students (65% of the total responses), professors and other 
employees. According to the results, CE is indeed beneficial both to the economy and to the 
environment. However, according to the sampled population (ISEP- P. Porto), Portuguese 
citizens do not always segregate and deposit their waste in the appropriate waste 
containers. Additionally, the respondents perceive that companies do not systematically 
segregate and manage their waste adopting the most responsible environmental best 
practices. Furthermore, most of the respondents consider that the Portuguese legislation 
only mildly supports the adoption, both from citizens and companies, of environmental 
friendly practices. An analysis of the results by place of residence shows they are similar for 
the different populations within Porto Metropolitan area. These conclusions reinforce the 
need to strengthen the concepts and the adoption of CE approaches within the Portuguese 
government, citizens, and companies considering that the transformation towards CE needs 
to overcome the citizens and companies’ resistance to change and, concurrently, the 
effective adoption of new behavior patterns and business models.    
 

Literature review  
We live in an interconnected digital world characterized by increased mobility and access 
to information, and we must deal with a range of global issues, such as environmental 
protection, health improvement, knowledge economy and intellectual capital (Bratianu, 
2009), and fight against poverty, which need new knowledge strategies (Bratianu and 
Bolisani, 2015). Stakeholders demand that companies adopt more transparent and 
responsible approaches, aiming at the holistic achievement of economic growth, social 
progress, equity, respect, and awareness for the environment. To succeed in this 
challenging environment, organizations should monitor the organizational context, identify 
risks and opportunities, and manage change effectively (Fonseca and Domingues, 2017). 
Moreover, throughout the last decade an increasing amount of companies adopted 
environmental management systems (and other management subsystems), such as the ISO 
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14001 International Standard aiming at improving their environmental performance, 
preventing pollution, and assuring the compliance with the regulatory requirements and 
applicable legislation (Domingues et al., 2017; Fonseca, 2015).  

Ultimately, CE is a new paradigm that aims to conciliate economic and 
environmental performance. It is based on the concept of improved management of 
resources (Ellen MacArthur Foundation, 2016) by relying on closed loops, regenerative, and 
restorative physical and economic cycles, where products and raw materials retain their 
physical characteristics and by (re)using them as much as possible. CE creates new 
opportunities for co-operation, access to markets and innovation of products and services 
while minimizing negative impacts, fostering a sustainable and enduring economic growth. 
It creates tangible and intangible benefits for companies and their stakeholders, enhancing 
firms’ competitiveness and mitigating risks, without endangering the environment and 
causing resources scarcity. CE is receiving increasing attention worldwide to overcome the 
current production and consumption model based on continuous growth and increasing 
resource throughput (Ghisellini et al., 2016). CE calls for the synergic contribution of 
several areas of expertise (Ghisellini et al., 2016; Heshmati, 2016; Lieder and Rashid, 2016; 
Murray et al., 2017; Sauvé et al., 2016) such as environmental studies, process engineering, 
biology, ecology, sociology, management, economics, territorial and urban planning, 
regulations, across a wide range of activity sectors (Bruce et al., 2004; Kanbur, 2002). In 
line with these views, the European Union considers CE as a primary goal for research and 
innovation policies at the firm level (European Commission, 2015; European 
Environmental Agency, 2016). CE has also been addressed in the last two ‘Five Year Plans’ 
drawn up by the Chinese government (Zhijun and Nailing, 2007), and is being 
operationalized in China. However, as the conceptualization and implementation of CE is 
relatively recent, there are some tensions and shortcomings related to its adoption and use 
namely: the implication of increased consumers and organizations responsibility and 
awareness, and the adoption of new consumption patterns, compatible with CE concepts 
and approaches (Murray et al., 2017). These new consumption patterns are based on new 
thinking patterns (Bratianu, 2007).A great deal of research studies report how supportive 
of CE are consumers in some specific countries, such as Romania (Lakatos et al., 2016) and 
the level of firms’ awareness and patterns behavior throughout the development of CE in 
China (Yong and Bai, 2016). However, to the best of our knowledge, these types of studies 
have not been carried out in Portugal, and it is the purpose of this research to address this 
knowledge gap. 

 

Methodology  
Since CE is a relatively new concept, a research plan was designed and carried out amongst 
ISEP – P. Porto population, to assess their views and support of CE practices. Following the 
literature review and the definition of the research objectives, an email was sent to ISEP – P. 
Porto population in July 2017, asking for a participation in an online survey (Figure 1). The 
survey encompassed several initial questions aimed at the characterization of the 
respondents and 9 questions to assess the level of support and adoption of CE in Portugal. 
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Figure 1. Screen copy of survey cover message 

Source: Authors’ own research. 

 
 The survey yielded 208 valid responses (3.5% response rate) and a 5-point agreement 
Likert-type scale was adopted (Figure 2).   
 

 
 
 
 
 

Figure 2. Adopted Likert scale 
Source: Authors’ own processing. 

 

Results and discussions 
Considering the respondents’ gender, 59% were male and 41% female (Figure 3) and 81% 
were not committed (Figure 4). 

1 – strongly 

disagree 

5 - strongly 

agree 
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Figure 3. Respondents’ gender distribution 

Source: Authors’ own research. 

 

 
Figure 4. Respondents’ civil status  

Source: Authors’ own research. 

 
Students accounted for 65% of total responses and 34% were entrepreneurs or 

employed (Figure 5). Concerning the academic qualifications, 56% of the respondents held 
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a Bachelor degree and 28% held High School qualifications (still attending BSc courses) 
(Figure 6).  

 
 

Figure 5. Respondents’ professional status 
Source: Authors’ own research. 

 

 
Figure 6. Respondents’ qualifications 

Source: Authors’ own research. 
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The survey response rate was less than expected from similar studies (Nulty, 2008). 
Due to this fact, a great deal of effort was devoted to assess the representation of the sample 
results. The analysis of the survey results suggests that it matches, i.e., properly represents 
the population, since the distribution by gender, qualifications, civil status, and students’ 
qualification is consistent with the population. “Wave analysis” was also adopted to 
compare the results from late respondents and early respondents (Armstrong and Overton, 
1977): the results collected throughout the four consecutive weeks (data collection period) 
show no significant differences, which supports the assumption that non-respondents’ 
(absent responses) should be like those of the respondents, minimizing possible non-
respondents bias error. The survey response rate (lower than expected) might also be 
explained due to exam period followed by summer holidays. The descriptive statistics are 
summarized in Table 1. 

 
Table 1. Respondents support for CE and perception of CE best practices adoption by 

Portuguese citizens and companies  
Item Mean Standard Deviation Result 
G.3.1. Do you agree that it is 
beneficial to the economy the 
adoption of production 
systems based on reused 
products and parts? 

4,11 0,87 Positive 

G3.1.2. Do you agree that it is 
beneficial to the environment 
the adoption of production 
systems based on reused 
products and parts?  

4,44 0,65 Positive 

G3.1.3. Do you agree that it is 
beneficial to the economy the 
adoption of production 
systems based on recycling? 

4,21 0,80 Positive 

G3.1.4. Do you agree that it is 
beneficial to the environment 
the adoption of production 
systems based on recycling? 

4,50 0,63 Positive 

G3.1.5 Do you agree that 
selective waste collection 
should be the basis to 
produce new products? 

4,26 0,77 Positive 

G3.1.6 Do you agree with the 
adoption of practices 
towards a “zero waste 
economy” where all the 
materials and products are 
reused and/or recycled? 

4,09 0,95 Positive 

G3.1.7. Do you agree that 
most Portuguese citizens 
deposit their waste in the 
appropriate containers? 

2,59 0,85 Fair 

G3.1.8. Do you agree that 
most Portuguese companies 
segregate and manage their 

2,67 0,87 Fair 
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waste adopting the best 
responsible practices? 
G3.1.9. Do you agree that the 
Portuguese government 
issues legislation that favors 
the adoption by citizens and 
companies of environmental 
responsible practices? 

2,53 0,97 fair 

Mean 3,71 0,82  

Source: Authors’ own research.  
 

Figure 7 presents graphically the results of the 9 items assessed and presented in 
Table 1 highlighting the existence of two clusters, one including variables G3.1.1 to G.3.16 
with mean responses greater than 4, and another with variables g 3.1.7 to G3.1.9 with mean 
around 2.5.  

 

 
Figure 7. Respondents’ support for CE and perception of CE adoption by Portuguese 

citizens and companies 
Source: Authors’ own research. 
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ISEP - P. Porto population (Students, Professors, and Employees) are mostly from the 
Metropolitan Porto Area with a total population of 1, 76 million habitants (2011 census). Porto (238 
thousands population) and its neighbor cities of V. Gaia, Maia and Matosinhos are the biggest cities, 
and many Students come from other smaller villages around Porto within a 50km radius. To assess 
if the place of residence can account for significant differences, in the support for the adoption of a 
zero-waste economy and its effective use by Portuguese citizens, the results of variables G3.1.6 (Do 
you agree with the adoption of practices towards a “zero waste economy” where all the materials 
and products are reused and/or recycled?) and G3.1.7 (G3.1.7. Do you agree that most Portuguese 
citizens deposit their waste in the appropriate containers?) have been calculated for the previous 
mentioned places. Figure 8 represents the distribution of the respondents by the areas where they 
live while Figure 9 presents the mean and standard deviation value for variables G3.1.6 (support for 
zero waste economy) and G.3.1.7 (Portuguese put waste in proper containers). The results are very 
similar for all the cities and places of residence, which is consistent with the fact there is an 
integrated waste management system in Porto Metropolitan area. However, it should be noted that 
while there is a significant respondent support for the adoption of a zero-waste economy, they 
consider that its adoption by Portuguese citizens (measured by the respondents’ perception if waste 
is deposited in the appropriate containers?) is considerable lower.    

 

Figure 8. Respondents’ distribution by place of residence 
Source: Authors’ own research. 

 
 

Results by City - Respondents distribution 

City of Porto City of Maia City of VNGaia City of Matosinhos Other places
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Figure 9. Respondents’ support for CE and perception of CE adoption by Portuguese 
citizens and companies by place of residence 

Source: Authors’ own research. 

 
Conclusion 
To sum up, the ISEP – P. Porto population agrees that is beneficial, both to the economy and 
the environment, the adoption of production systems based on the reuse and/or recycling 
of products and parts. In addition, results suggest that selective waste collection should be 
the basis to produce new products and support the adoption of a “zero waste economy” 
where all the materials and products are reused and/or recycled, which is fully in line with 
Circular Economy concepts. However, they consider that most Portuguese citizens and 
companies only moderately deposit, segregate and manage their waste adopting the best 
and responsible environmental practices and that the Portuguese legislation does not 
strongly support their adoption. The results are similar for the different populations within 
Porto Metropolitan area, however, due to the low response rate, the investigation of CE and 
its benefits for the Portuguese society, should be pursued and reinforced. It is also 
recommended to strengthen Circular Economy concepts and approaches in the syllabus of 
ISEP’s engineering courses with the goal of promoting Students as change agents for the 
adoption and proactively support of CE. 
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