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ABSTRACT 

 

In this article we have estimated the value of “Opportunity Driven Entrepreneurship” in 

Europe. We use data from European Innovation Scoreboard-EIS of the European Commission 

for 36 countries in the period 2010-2019. We use Panel Data with Fixed Effects, Panel Data with 

Random Effects, WLS, Pooled OLS, and Dynamic Panel. Our results show that “Opportunity 

Driven Entrepreneurship” is positively associated, among others, to “Innovation Friendly 

Environment” and “Turnover Share Large Enterprises”, while it is negatively associated, 

among others, to “Sales Impacts” and “R&D Expenditure Business Sectors”. 
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INTRODUCTION-RESEARCH QUESTION 

The following article analyzes the role of opportunity driven entrepreneurship in the 

context of national innovation systems at European level. This is a variable that takes into 

consideration the ability of entrepreneurs to carry out business activities with the specific 

purpose of seizing the opportunities present in the market. The opportunity-driven 

entrepreneurship variable is an essential variable of the broader variable identified as Total 

Entrepreneurial Activity together with another variable or necessity-driven entrepreneurship. 

However, while on the one hand the opportunity-driven entrepreneurship represents those 

entrepreneurs who do business only to seize new business opportunities in the market, on the 

other hand the necessity driven entrepreneurship refers to those entrepreneurs who do business 

not because they seize business opportunities. rather because they need to get out of 

unemployment. 

It therefore follows that the value of Total Entrepreneurial Activity-TEA is made up of 

the sum of Opportunity Driven Entrepreneurship and Necessity Driven Entrepreneurship. In 

this regard, three different scenarios are therefore possible, namely: 
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 Opportunity Driven Entrepreneurship > Necessity Driven Entrepreneurship: this 

is a case in which the national economy is very active. In this case, entrepreneurs set up 

businesses not simply to escape unemployment, but rather to seize the opportunities of a market 

capable of generating new business opportunities.  

This is obviously the case of countries which are industrially advanced, technologically 

advanced and which have a widespread entrepreneurial capacity; 

 Opportunity Driven Entrepreneurship < Necessity Driven Entrepreneurship: in 

this case the country has a weak entrepreneurial system. It is generally a developing country or a 

newly industrialized country. In this case, entrepreneurs do business not because they can 

maximize the business opportunities available on the market but rather to escape unemployment. 

Entrepreneurs out of necessity also carry out activities with low added value, with poor 

technology, low human capital; 

 Opportunity Driven Entrepreneurship = Necessity Driven Entrepreneurship : it is 

the condition of countries that are in a condition of transition from the development economy to 

middle- and high-income economies. In this case, to increase the presence of opportunity driven 

entrepreneurs, it is necessary to invest significantly in human capital and in the creation of a 

credit-financial system that can support the creation of entrepreneurial systems that can also 

grow thanks to technological innovation and research and development. 

Obviously, countries try to create the conditions to generate forms of opportunity driven 

entrepreneurship. However, the creation of an entrepreneurial class capable of being active in 

the sense of the ability to seize market opportunities also requires the presence of a set of 

institutional, cultural and value elements. In fact, to promote opportunity-oriented 

entrepreneurship, it is necessary to invest in human capital, carry out reforms in credit 

regulation and create the conditions for an economic system that is legally oriented with a low 

level of corruption see figure 1. 

 
Figure 1 

RELATIONSHIP BETWEEN ODE AND NDE 
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The article continues as follows, that is: in the second paragraph a brief analysis of the 

scientific literature is presented, in the third paragraph the results of the econometric model are 

presented, in the fourth paragraph conclusions are presented. 

LITERATURE REVIEW 

A summary of some articles relating to the scientific literature relating to opportunity 

driven entrepreneurship is presented below. 

 Aceytuno, 2020 present a study on the relationship between economic inequality, the 

Great Recession, and entrepreneurial ability. The authors analyzed data from 17 Spanish 

autonomous communities. The authors' thesis is that the Great Recession has increased 

inequality and that economic inequality has a very negative impact on entrepreneurship 

regardless of whether it is an entrepreneurship motivated by necessity or by opportunity. The 

net effect of the combined provisions of the Recession and inequality consists in the reduction 

of the percentage of the population that is dedicated to the development of entrepreneurial 

activities. 

Aceytuno, 2020 analyze the socio-economic cultural and institutional determinants on 

the relationship between necessity and opportunity driven entrepreneurship in explaining the 

total entrepreneurial activity in connection with the business cycle trend. The authors analyze 

32 countries and consider both a phase of economic expansion in the period 2001-2008 and a 

phase of crisis or between 2009 and 2016. The results show that both necessity and opportunity 

driven entrepreneurship have a positive impact on total entrepreneurial activity. The authors 

verify that during the expansionary phases it is necessary that there are restrictive fiscal policies 

to promote opportunity driven entrepreneurship, while in the adverse phases of the economic 

cycle it is necessary to focus on expansive monetary policies. In summary, the analysis shows 

that opportunity driven entrepreneurship tends to be closely linked to elements of governance 

and monetary policy much more than necessity driven entrepreneurship. 

Aceytuno, 2020 consider the impact of foreign investment in determining domestic 

entrepreneurial capacity both in terms of opportunity driven entrepreneurship and in the sense 

of necessity driven entrepreneurship. The authors believe that the presence of foreign 

companies reduces the role of necessity driven entrepreneurship thanks to the offer of more 

employees. However, the presence of foreign companies also has the possibility of increasing 

opportunity driven entrepreneurship by increasing business opportunities thanks also to the 

dissemination of new technologies and scientific knowledge for industry. The authors analyzed 

data from 30 countries between 1980 and 2008. The authors conclude that the countries in 

which there is a greater presence of foreign companies also have a greater chance of increasing 

the presence of opportunity driven entrepreneurship. From this derives the possibility of 

changing the structure of the types of companies through the presence of foreign companies 

analyzes the case of the relationship between young people and opportunity driven 

entrepreneurship in Kenya. The author aims to establish the characteristics of opportunity 

driven entrepreneurship in Kenya, to identify the incentives capable of promoting opportunity 

driven entrepreneurship and to find the social and cultural determinants that can support the 

opportunity driven entrepreneurship. The author analyzed 193 opportunity driven entrepreneurs 

from the Nairobi region.  
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The results show that: 

 
 Young people who have a specialization in Information Communication Technology-ICT are more likely 

to implement forms of opportunity-driven entrepreneurship; 

 Opportunity driven entrepreneurs are generally aged between 21 and 30, and generally come from families 

of entrepreneurs; 

 From a motivational point of view, young people who choose to do business to seize market opportunities 

have the following motivations: "I have the opportunity to do exciting work", "I wanted the freedom to be 

my own boss", "I saw a business opportunity "; 

 There is no relationship between public and private incentives and the creation of opportunity driven 

enterprises; 

 The social and family reputation supports young Nigerians in undertaking business activities oriented 

towards market opportunities; 

 Participation in school programs helps the training of opportunity driven entrepreneurs; 

The author concludes their article by emphasizing the role of public incentives to 

promote the presence of opportunity driven entrepreneurship, especially by addressing the issue 

of gender differences. 

Aceytuno, 2020 refer to the impact of the emigration of the most talented in creating a 

favorable climate for opportunity driven entrepreneurship in the countries of origin. The authors 

analyze the case of the Balkans. The result shows that the development of an opportunity-

oriented entrepreneurial system at the national level also depends on the migration of the most 

talented. In fact, despite the existence of a brain drain phenomenon, emigration generates 

positive effects in terms of entrepreneurship in the countries of origin thanks to the transfer of 

knowledge. Sohns, 2018 analyze the positive relationship between the regional dimension and 

opportunity-driven entrepreneurship in Vietnam. Nasiri, 2018 analyze the characteristics of 

opportunity driven entrepreneurship in the Middle East and North Africa in the period between 

2009- 2014 using a sample of 12,515 companies cataloged in the Global Entrepreneurship 

Monitor. The results show that opportunity driven entrepreneurship is positively associated with 

the level of education, full- time work previously done to the choice of becoming entrepreneurs. 

Conversely, individuals with a personal history of unemployment and low education levels are 

more likely to become entrepreneurs out of necessity. The choice to become an entrepreneur, 

both opportunity-driven, and necessity-driven, is independent of gender afford the question of 

the differences between opportunity driven entrepreneurship and necessity driven 

entrepreneurship. Opportunity driven entrepreneurship tends to have significantly better 

positive impacts in the long run than necessity driven entrepreneurship. The authors analyze 57 

countries with reference to 2017. The authors verify that to increase opportunity driven 

entrepreneurship, elements relating to social equality, education and sustainability are also 

relevant together with the presence of a dynamic and favorable economic context. analyze the 

role of the entrepreneurial, labor, credit, and gender gap system in determining the institutional 

context favorable to opportunity driven entrepreneurship. The authors analyzed data from 41 

countries over the period 2005-2016. The results show that opportunity-driven entrepreneurship 

is positively associated with: 



International Journal of Entrepreneurship                                                                                          Volume 28,  Special Issue 3, 2024 

 

                                                                                                        5                                                                   1939-4675-28-3-119 
 

Citation Information: Resta, E., Costantiello, A., Anobile, F., Laureti, L., Leogrande, A., (2024). The Opportunity Driven 
Entrepreneurship in the Context of Innovation Systems in Europe in the Period 2010-2019. International 
Journal of Entrepreneurship, 28(3),1-13 

 

 

 The liberalization of the credit market both in high-income countries and in emerging countries; 

 Business regulation in emerging countries. 

 

Cervelló-Royo, 2020 analyze the relationship between opportunity-driven 

entrepreneurship and economic development in the context of talent immigration. In fact, since 

in general it is people with greater talent and training who create opportunity-driven businesses, 

it follows that if these individuals were to emigrate, there would be serious damage to the 

entrepreneurial capital of the country of origin. The authors analyze what are the elements that 

can induce to emigrate the students who are more likely to undertake an opportunity- driven 

enterprise. The data was collected through an analysis of 354 students from the Technological 

University State of Zacatecas in Mexico. The results show that students who have a high 

perception of corruption or insecurity are more likely to emigrate. 

Cervelló-Royo, 2020 consider the role of the gender gap in determining opportunity-

driven entrepreneurship. The authors wonder what are the reasons that prevent women from 

having the same opportunities as men in carrying out business activities able to seize the 

opportunities of the market. The authors analyzed 115,367 individuals in 62 countries 

considering data from the 2016 Global Entrepreneurship Monitor. The results show that women 

are less likely to engage in opportunity-oriented business activities due to insufficient training 

and a lack of social networks. 

 

The Econometric Model to Estimate the Value of Opportunity Driven Entrepreneurship 

 

In this paragraph we present an econometric model for estimating the value of the 

variable “Opportunity Driven Entrepreneurship” in Europe. We use a set of econometric 

models namely Panel Data with Fixed Effects, Panel Data with Random Effects, Pooled OLS, 

WLS, and Dynamic Panel. The “Opportunity Driven Entrepreneurship” variable is included in 

the context of the European Innovation Scoreboard- EIS. The variable measures the percentage 

of people who are engaged in the development of opportunity driven entrepreneurship and of 

people who are instead engaged in necessity-driven entrepreneurship. Opportunity driven 

entrepreneurship including two types of entrepreneurs, namely: entrepreneurs who are very 

sensitive to opportunities for doing business and entrepreneurs who are not satisfied with 

maintaining their income and are instead interested in improving their economic condition. On 

the contrary, necessity-driven entrepreneurs do business because they have no other possible 

job option. The indicator, therefore, considers the percentage of opportunity-driven 

entrepreneurs out of the total number of entrepreneurs. 
In particular, the following equation was estimated: 

Opportunity Driven Entrepreneurship 

 = a1 + b1( Broadband Penetration)it + b2(Design Applications)it 

 + b3(Environment-Friendly Innovation)it + b4 (Innovation Share Price) it 

 + b5(Knowledge Intensive Industry)it 

 + b6 (Non-R&D Innovation Expenditures)it 

 + b7 (Public-Private Co-Publication)it 
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 + b8 (R&D Expenditure Business Sector) it 

 + b9 (R&D Expenditure Public Sector)it + b10 (Sales Impacts)it 

 + b11 (Employment Share of High and Medium High Tech Manufacturing)it 

 + b12 (Turn Over Share Large Enterprises)it 

 

Where i = 364 and t =[ 2010; 2019]. 

 

We found that the variable “Opportunity Driven Entrepreneurship” is positively 

associated with the following variables: 

Innovation-Friendly Environment: 

It is a variable consisting of two elements: Broadband penetration and “Opportunity-Driven 

Entrepreneurship” (Costantiello, 2021) . There is a positive relationship between “Opportunity-

Driven Entrepreneurship” and the value of the “Innovation-Friendly Environment”. This 

relationship can be better understood considering that the ability to develop opportunity-

oriented entrepreneurship depends on the presence of an environment favorable to technological 

innovation. In national economies that have the possibility of creating an environment more 

favorable to technological innovation, there is also a greater presence of opportunity-driven 

entrepreneurs. In fact, in the most dynamic economies there are more business opportunities and 

therefore it is more likely that companies are created that are opportunity driven 

entrepreneurship. 

Turnover Share Large Enterprises: 

Is a variable that represents the share of turnover of large companies as a percentage. It is a ratio 

constituted in the numerator by the turnover in companies with more than 250 employees and in 

the denominator the turnover produced by companies in the private sector. There is a positive 

relationship between the value of the turnover of large companies and the value of opportunity-

driven entrepreneurship. This positive relationship can be understood by considering where 

there are large companies there is also generally a more active entrepreneurial system and 

therefore the probability of the presence of opportunity driven enterprises increases. Obviously, 

if the industrial and entrepreneurial system is more evolved with a very pronounced private 

sector then the conditions are also created for a type of Countries are: Austria, Belgium, 

Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, 

Hungary, Iceland, Ireland, Israel, Italy, Latvia, Lithuania, Luxembourg, Malta, Montenegro, 

Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, 

Switzerland, Turkey, Ukraine, UK. 

Entrepreneurship that is much more oriented towards opportunities than the 

entrepreneurship of necessity. 

Knowledge-Intensive Services Exports: 

Is a variable that considers the exports of knowledge- intensive services to the total 

exports of services (Leogrande, 2022). It is therefore an indicator that measures the 
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competitiveness of knowledge-intensive services. Economies characterized by the export of 

knowledge-intensive services also have lower unemployment rates and a more profitable 

business sector. There is a positive relationship between the value of opportunity driven 

entrepreneurship and the value of exports of high-quality services. This relationship can be 

better understood considering that generally in countries where there is a greater orientation 

towards the export of knowledge-intensive services there are also greater investment 

opportunities, there is a higher level of technology and therefore it is more It is easy to create 

entrepreneurial structures that are able to seize the profit opportunities offered by the market. 

 

Public-Private Co-Publications: 

 

 It is an indicator that takes into consideration the number of publications that have been 

produced in collaboration between public and private bodies (Leogrande, 2022). The variable 

excludes advertising in the medical-health sector. It is therefore an indicator that takes into 

consideration the ability of public and private bodies to cooperate in scientific production. 

There is a positive relationship between the value of public-private publications and the value of 

opportunity driven entrepreneurship. This relationship can be understood considering that 

scientific collaborations between public and private generally can have positive externalities 

that are expressed in the entrepreneurial sector with the creation of new businesses, start-ups, 

and spin offs. Hence the ability to generate a positive effect in terms of growth of opportunity 

driven entrepreneurship with the construction of new businesses and new business 

opportunities. 

 

R&D Expenditure Public Sector: 

 

It is a variable that considers the value of public expenditure on Research and Development as a 

percentage of the Gross Domestic Product. Public spending on Research and Development can 

generate very positive impacts in terms of economic growth in the knowledge economy. The 

growth in R&D spending is considered a proxy for the future competitiveness and wealth of the 

European Union. Spending on research and development allows countries to have full access to 

a knowledge-based economy. There is a positive relationship between the value of opportunity 

driven entrepreneurship and the value of public spending on research and development. This 

relationship can be understood considering that the value of opportunity driven 

entrepreneurship also depends on the fact that there are patents, new inventions, of the 

innovations that companies, especially start-ups and spin-offs, can use to create new business 

models. 

Innovative Sales Share: 

Is a variable that considers the turnover deriving from new or significantly improved products 

that have an impact for companies or for the market. This value is calculated in relation to the 

value of the total turnover of the companies. It is therefore an indicator that refers to companies 

that can generate new products and new services capable of innovating both the company and 

the market. Using this variable, it is possible to consider both the creation of new cutting-edge 

technologies and their diffusion. There is a positive relationship between the value of sales 
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made thanks to the investments of technological innovation and the value of opportunity driven 

entrepreneurship. In fact, the companies that are more likely to seize the opportunities of 

technological innovation are more likely to make productive investments in new business 

models, new product lines and open to the possibility of creating new markets. 

Design Applications: 

Is an indicator that considers the value of the design applications presented before the European 

Union Intellectual Property Office as a percentage of the Gross Domestic Product (Leogrande, 

2022). It is a variable that therefore recognizes the value of design applications or those 

interventions that are carried out to modify the external and external elements of industrial 

or artisanal products. However, industrial design does not consider the value of software design. 

In the field of industrial and artisan design, products that can be made up of several components 

are also taken into consideration. There is a positive relationship between requests for 

registration of industrial and artisanal design and the value of opportunity driven 

entrepreneurship. Obviously, design applications may be able to generate new entrepreneurial 

activities in the advanced services sector, or in those sectors in which significant business 

opportunities exist see Table 1. 

 
Table 1 

ECONOMETRIC RESULTS OF THE MODELS USED FOR THE ESTIMATE 

OF THE VARIABLE OPPORTUNITY-DRIVEN ENTREPRENEURSHIP 
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A46 
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6 
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5 

    

 

We also found that the variable “Opportunity Driven Entrepreneurship” is negatively 

associated with the following variables: 

Non-R&D Innovation Expenditure: 

Is a value that considers the total expenditure for technological innovation of companies net 

of investments in research and development as a percentage of the value of the companies' turnover 

(Leogrande, 2022). It is therefore a value that considers the investment in technological innovation 

not deriving from Research and Development as a percentage of turnover. For example, investments 

in plants and machinery, patents and licenses are an example of technological innovation that the 

company obtains without incurring the direct costs of investment in Research and Development. 

There is therefore a negative relationship between the value of technological innovation not 

connected to R&D and the value of opportunity driven entrepreneurship. This relationship can be 

understood considering that indeed investments in non-R&D innovation represent a type of 

innovation of the second degree compared to that supported by R&D. It follows that even business 

opportunities, product or service innovation, are more limited than in those economic systems that 

instead create new business opportunities by investing directly in R&D. 

Broadband Penetration: 

Is the total number of companies that have an internet connection with a maximum 

download speed equal to an amount of 100Mb / s out of the total number of companies (Leogrande, 

2022). It is an indicator that takes into consideration the value of the companies that have the 

possibility of using a fast broadband perhaps to carry out business activities such as in the case of e-

commerce. There is a negative relationship between the value of using broadband and the value of 

opportunity driven entrepreneurship. This negative relationship can be understood considering that 

the fact that there is broadband does not in itself increase the possibility for companies to find new 

business opportunities. Of course, broadband is useful for e-commerce. However, even e-commerce 

can no longer be considered as an innovative type of business, being widely subjected to forms of 
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monopoly or oligopoly. This negative relationship between the value of broadband and the value of 

opportunity driven entrepreneurship is very relevant and suggests that although infrastructures are 

relevant for the development of entrepreneurship, they increase their value only in connection with 

the presence of a human capital able to derive value and generate new business models see Figure 2. 

 

 
 

Figure 2 

AVERAGE OF THE ECONOMETRIC MODELS USED TO ESTIMATE THE VARIABLE 

“OPPORTUNITY DRIVEN ENTREPRENEURSHIP 
 

Employment Share of High and Medium High-Tech Manufacturing:  

Measures the percentage of employment in the high and medium-high tech sectors. These 

include, for example, employment in the pharmaceutical, computer, technology, weapons, and 

ammunition sectors, with unclassified machinery and equipment. There is a negative 

relationship between the value of employment in the high and medium technology sectors and 

the value of opportunity driven entrepreneurship. It is necessary to consider that the possibility 

of carrying out business activities that are more oriented to market opportunities certainly 

depends on the presence of medium and high-tech products, however there are also limitations 

in this relationship. In fact, it is necessary to consider that in countries where there are medium 

and high technology products there are also large and very large companies. In fact, the medium 

and high technology sectors are sectors characterized by oligopolies or monopolies. As a result, 

new business opportunities for small and medium-sized enterprises tend to shrink significantly. 

 

R&D Expenditure Business Sector: 

 

Is a variable that considers the value of R&D spending in the private sector. This is the total value 

of R&D expenditure in the private enterprise sector relative to gross domestic product. It is therefore 

the percentage of gross domestic product generated by R&D expenditure. It is a variable that also 

takes into consideration the ability of companies to create new knowledge through private 

investments. Obviously, there are some sectors, such as the pharmaceutical sector, in which the 

value of research and development is generated with the creation of specific departments and research 

laboratories. There is a negative relationship between the value of private sector R&D spending and 

the value of opportunity driven entrepreneurship. This relationship can be understood considering that 
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the companies that do R&D in general are already large and very large companies that develop 

patents and a type of research that they aim at in the commercialization of the market. Therefore, new 

business opportunities are not created for companies because the added value produced is maximized 

by the same companies that invest privately in R&D. 

Sales Impacts:  

Is a variable that takes into account between sub-variables, namely "Medium and high tech 

product exports", "Knowledge-intensive services exports" and "Sales of new to market and new 

to firm product innovations" (Costantiello, 2022). It is therefore a set of variables that show the 

impact in terms of sales of the technological innovations developed at the company level. There 

is a negative relationship between the value of the impact of technological innovations on sales 

and the value of opportunity driven entrepreneurship. This relationship can be better understood 

considering that the fact that a company obtains sales growth from technological innovation 

does not automatically create business opportunities for other companies. In fact, the content of 

technological innovation is already maximized by investing companies and there is no 

creation of new business opportunities see table 2. 

 
Table 2  

AVERAGE VALUE OF THE ECONOMETRIC MODELS TO 

ESTIMATE THE VALUE OF OPPORTUNITY DRIVEN 

ENTREPRENEURSHIP 

Variables 

Average 

Value 

Innovation-friendly environment 0,6800466 

Turnover share large enterprises 0,6259706 

Knowledge-intensive services exports 0,4852336 

Public-private co-publications 0,3517524 

R&D expenditure public sector 0,3339294 

Innovative sales share 0,3260458 

Design applications 0,1964888 

Non-R&D innovation expenditure -0,1140885 

Broadband penetration -0,2293620 

Share High and Medium high-tech manufacturing -0,4134522 

R&D expenditure business sector -0,4246358 

Sales impacts -0,6348990 
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CONCLUSION 

In this article we have estimated the value of Opportunity Driven Entrepreneurship-

ODE in Europe. The Opportunity Driven Entrepreneurship-ODE is contrasted with the 

Necessity Driven Entrepreneurship- NDE. The sum of ODE and NDE constitutes the Total 

Entrepreneurial Activity-TEA variable. There is a significant difference between ODE and 

NDE. In fact, while on the one hand ODE represents entrepreneurs who do business by 

exploiting the opportunities in the market, on the other hand NDE represents entrepreneurs 

who do business to escape unemployment. The fact that ODE or NDE is dominant in a country 

defines the orientation of the country from an economic-entrepreneurial point of view. The 

countries where ODE>NDE are in fact the middle-high income countries. Countries where 

NDE>ODE are low-income countries. However, moving from an ODE>NDE condition to an 

NDE>ODE condition requires investment in law, in university education, in the fight against 

corruption. 

From the data point of view, we used the European Innovation Scoreboard-EIS of the 

European Commission for 36 countries in the period 2010-2019. We use Panel Data with Fixed 

Effects, Panel Data with Random Effects, WLS, Pooled OLS, and Dynamic Panel. Our results 

show that “Opportunity Driven Entrepreneurship” is positively associated, among others, to 

“Innovation Friendly Environment” and “Turnover Share Large Enterprises”, while it is 

negatively associated, among others, to “Sales Impacts” and “R&D Expenditure Business 

Sectors”. 

In European countries there is generally a dominance of ODE over NDE values. 

However, it must be considered that the presence of ODEs is not indifferent to the adversity of 

the economic cycle, to the international economic situation or to structural changes in the 

macro-economic assets. In this sense, to ensure that in Europe there is a further strengthening of 

ODE compared to NDE it is necessary to invest in the formation of human capital at university 

level, in the reform of business credit, in the fight against corruption, and in creating an 

egalitarian context. able to reduce the exclusion of women from entrepreneurial activities. 
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