
Article Not peer-reviewed version

Simulation of Industrial Psychology

Adopting an Entrepreneurial Mindset

within the Green Entrepreneurship Field

Carol Dineo Diale-Makgetla * and Hartmut Von der Ohe

Posted Date: 21 August 2024

doi: 10.20944/preprints202408.1509.v1

Keywords: system dynamics; entrepreneurial mindset; industrial psychology

Preprints.org is a free multidiscipline platform providing preprint service that

is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons

Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

https://sciprofiles.com/profile/2682201


 

Article 

Simulation of Industrial Psychology Adopting an 
Entrepreneurial Mindset within the Green 
Entrepreneurship Field 
Carol Dineo Diale-Makgetla * and Hartmut Von der Ohe 

1 Rhodes University; c.diale@ru.ac.za 
2 University of South Africa; vdoher@unisa.ac.za 
* Correspondence: c.diale@ru.ac.za  

Abstract: The adoption of an entrepreneurial mindset within the lenses of green entrepreneurship contributes 
to negotiating a transdisciplinary and multidisciplinary approach by intertwining industrial psychology and 
industrial engineering through [system dynamics] which forms part of the paper’s focus. The methodology 
used in this study is a system dynamics methodology using data readily available online with a focus on 
quantitative methodology. This study’s dynamic variable and the causal loop are formulated using the Euler 
mathematical equation with support from the Vensim modelling software (academic purposes license). Results 
and variables simulated in the current study are entrepreneurial mindsets [through subfield of education, 
values, intentions and gender representation] contribution and the conclusion is explained towards the end 
of the paper.  
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1. Introduction 

Finding solutions within the green entrepreneurship model is a challenge to consider. Its nature 
is a multifocal and complex field. The system dynamics is premised on systems thinking. A systems 
thinking concept is studied in industrial psychology. Systems thinking considers an individual’s 
interaction with the system underpinned by the input from the environments, the action taken, and 
the output [1,2]. The system dynamics approach takes the process further by using software and 
technology to add meaning to the systems thinking principle. The system dynamics approach further 
allows proposing a solution to complex challenges by simultaneously looking at the different avenues 
[3,4]. The idea is to integrate the system dynamics approach into the industrial psychology field. 
There is a need to adopt and practise sustainable behaviour to preserve resources for the current and 
future generations to combat environmental challenges in the global sphere. Sustainable behaviour 
can be seen as incorporating green practices in business strategies, organisational functioning, and 
ecological footprint to complement the industrial psychologist’s identity and the role in assisting 
organisations to transition into a green economy effectively. In the global sphere, there is a need to 
live by the motto of incorporating innovation through the lens of an industrial psychologist in a green 
space. On the other hand, the study took an interdisciplinary role by extending to engineering, 
mathematics, computer science and economics, as defined by [4–7]. Thus, the ultimate motivation 
and rationale for the study were to contribute through the entrepreneurial mindset, the green 
economy, and pro-environmental behaviour within the lenses of system dynamics, to add onto the 
theoretical framework and expanding the scope of practice for industrial psychologists.  

2. Literature Review 

2.1. Psychology of Entrepreneurship Framework  
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Upon reviewing the literature on the psychological principles that apply to the study, the sub-
field of the psychology of entrepreneurship framework emerges to strengthen the individual human 
attributes framework and the interventions from the human side. According to previous research, 
the psychology of entrepreneurship framework consists of cognition and alertness [8]. Furthermore, 
the authors add additional factors, such as environmental psychology, to the framework which is 
explained in subsequent section. 

2.1.1. Cognition and Alertness 

The level of cognition, the ability to pursue markets, and the ability to adapt to the market form 
part of alertness or brain functioning [8–10]. Brain functioning gives rise to neuro-entrepreneurship, 
often strengthened by exposure and gained through education. The brain is like plastic. It absorbs 
everything around it [11–13], and then the crystallisation, sense-making, application, and level of 
education further trim down how one uses the absorbed information. When translating the latter 
argument in the current study, it gives emergence to neuro-green entrepreneurship, where an 
individual with specific cognition, values, or push and pull factors regarding green entrepreneurship 
is materialised. The individual assimilated onto the environment develops some alertness, ability, 
resilience, and taxonomy, to exploit the market and pursue entrepreneurship. The following 
characteristics support the entrepreneurial alertness as advocated by [10] which consists of the 
following elements: knowing how to draft a business profile, planning, creating a website, 
conducting a market analysis, as well as gaining financial aid, which is basically balancing both the 
financial and the non-financial support. 

The current study simulates cognitive theory through education, skills programmes, and total 
entrepreneurial activity, as shown in the results section below.  

2.1.2. Environmental Psychology  

As part of social psychology, environmental psychology focuses on the behaviour, motivation, 
and attitudes domain concerning sustainability and ecological awareness perspectives. Furthermore, 
the sub-field of environmental psychology offers a framework that includes appraisal, cognition, 
personality traits, the value system, reinforcement, and pro-environmental behaviour [14]. The green 
economy and minimising environmental challenges and climate change must be designed and 
simplified so everyone will understand the phenomena [15]. Some appraisal tactics need to be 
highlighted in this process. For instance, informing society about the benefits of complying with 
policies, the implications of climate change for current and future generations, and the benefits of 
gaining knowledge about climate change to capitalise on pro-environmental behaviour [sustainable 
behaviour]. The impact of the green economy mechanism needs to be carefully designed and mapped 
for current and future generations. The mapping may include the benefits of learning more about 
climate change and how to capitalise on pro-environmental action or behaviour and adopting green 
entrepreneurial mindset within the South African context. The rationale for incorporating psychology 
into environmental phenomenon is that systems, ecosystems, and processes fail because people and 
behaviour are overlooked in the green economy and engineering spaces [16]. Inappropriate 
behaviour, the lack of motivation and negative attitudes towards a green economy still threaten 
societies, calling for actions to save the environment and preserve natural resources. One way to 
remedy the challenges is the adoption of entrepreneurial mindset as explained in the subsequent 
section. 

2.1.3. Entrepreneurial Mindset 

Entrepreneurial mindset can be measured through education, motivation and intentions, social 
factors and values, and gender equality through gender representation. The level of education and 
skills individuals acquire can determine the success or failure of any enterprise, including a green 
enterprise.  
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Social factors and values are seen through whether a specific society will support the business 
and if they put all efficacy on the set entrepreneurial venture. Previous research suggests that 
inequalities within the green economy influence its capabilities and social norms [17–22]. The legal 
framework may facilitate distributive justice and equal access to resources, even for societies that 
cannot afford the services. It also promotes the adoption of an entrepreneurial mindset while 
protecting the environment [18,23]. 

Motivation and intent often tell a different story; for instance, an individual may have the 
intention to start a business, but the activity and motivation may be lower. Some push and pull factors 
need to be considered in any entrepreneurial venture. Individuals are pushed into entrepreneurship 
because they are dissatisfied with their current jobs and drawn into entrepreneurship because of the 
market opportunities [24]. Furthermore, the start-up triggers are often pushed by factors such as the 
need for survival, retrenchments, divorce, death in the family, the desire to build an empire and 
generational wealth. The factors that make it possible or encourage an individual to venture into 
business are family members, mentors, customers, and potential business partners [24–26]. 

[27] identified the potential pull in the market. The pull factors are observed by an individual 
seeking a job that exposes one to entrepreneurial opportunities, education or capacity building [28]. 
Furthermore, aspiring entrepreneurs are drawn into the market due to being power-hungry. They 
prefer independence, have a high need for achievement, are innovative, and have the ambition to 
embark on new challenges and gain social standing and recognition [24–26]. A person may venture 
into business due to a job misfit, personality, management disagreements, retrenchments, and a lack 
of autonomy [27].  

While the motives and push and pull factors are generic to any enterprise, the entrepreneurial 
mindset in green space differs slightly. Previous research found that the motivation to embark on 
ecological entrepreneurship should be considered at the macro, micro and meso levels [29,30]. The 
macro-level focuses on green entrepreneurship, serving societal needs, generating wealth, and 
solving economic and environmental challenges at a larger scale. The micro-level involves earning a 
living to provide for one and their family. The meso-level includes green entrepreneurs developing 
markets for green products and offering services to small markets or firms [29–32] 

Another green entrepreneurship motive identified from previous studies is that individuals 
pursue green entrepreneurship because they are committed to sustainable living and have a strong 
desire and passion for nature because they need to maintain healthy living [25]. Other investigations 
found that entrepreneurs valued the green value system and seized available opportunities [25,30]. 
The factors influencing the motives to engage in green entrepreneurship included education, the 
availability of a green market, best practices learned from different countries, motivation to benefit 
the economy and environment, and profit generation [17]. Moreover, motives from international 
markets indicated encouragement and influence from family commitments and support, desire for 
control and independence, profit from cattle or livestock, lifestyle, own research within the green 
economy thematic areas, and the exposure gained from international travel [33]. In addition, motives 
discovered in the global market were to reduce the environmental impact, materials and energy costs, 
earn a living, and educate society[30,34]. 

[35] explored green entrepreneurship and found that some individuals pursued ecopreneurship 
to change their attitude toward the environment, especially in the light of climate change, while at 
the same time leaving a legacy and raising awareness of the green market. These motives are the pull-
and-push factors for a venture into green entrepreneurship and are influenced by failed markets and 
changes in the natural environment [36].  

When looking at the entrepreneurial mindset, gender discourse comes into play. There is a parity 
in terms of gender representation when it comes to business ventures as well as environmental 
factors. The female and male opportunity ratio shows the gender differences and whether individuals 
can identify opportunities in the entrepreneurial market. More men can seize entrepreneurial 
markets than women, and men are the ones who act when it comes to generating profits [37]. 

[38] found that women did not necessarily receive enough social support due to patriarchy and 
their questioned abilities within entrepreneurial markets. The representation of women in the pursuit 
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of entrepreneurship still needs to improve. However, more women than men have a strong need to 
protect the environment. 

2.2. System Dynamics and Entrepreneurial Mindset 

An investigation into the entrepreneurial mindset needs to be conducted through green 
entrepreneurship and system dynamics lenses. The previous efforts looked at generic 
entrepreneurship and system dynamics. Generic entrepreneurship is within academic institutions, 
municipalities and communities, as well as corporate entrepreneurship [39–43], With one study on 
green entrepreneurship and system dynamics [16] with less attention on the entrepreneurial mindset. 
Other studies focused on modelling causal loop and stocks and flows on the entrepreneurial 
innovation with integration of agent-based [44]. The modelling of the latter study is based on R and 
D interventions, risk metrics, preferences, research funds, enterprise innovation capability, market 
information, and government support. 

Meanwhile, [45] looked at the system dynamics modelling of the causal loop on household 
consumption and saving, innovation, and customers as part of the business cycle. The entrepreneurial 
mindset investigated in the literature is based on cognitive abilities, attributes, decision-making 
processes, capabilities, and entrepreneurial traits [46–51]. The current study adds to the framework 
by suggesting that an entrepreneurial mindset can also focus on education, social norms and values, 
gender representation, intentions, and total early entrepreneurial activity by modelling these 
variables using a system dynamics model through the lenses of green entrepreneurship. 

3. Primary Objective 

To conceptualise and simulate the sub field of entrepreneurial mindset, through the lenses of 
industrial psychology, onto green entrepreneurship. 

The system dynamics approach utilises dynamic hypotheses in the position of aims regarding 
the empirical study of the research. [3,52] asserts that the possible solutions must form part of the 
dynamic hypothesis when formulating a hypothesis or aim. The dynamic hypothesis of the study is 
as follows: 

The entrepreneurial mindset which is a sub-variable of industrial psychology can be simulated 
with the lenses of green entrepreneurship through education, gender representation, total 
entrepreneurial activity, values and norms. 

4. Method 

The current study utilised the system dynamics approach and simulated the industrial 
psychology sub-variable, namely the entrepreneurial mindset. The data fed onto the model is readily 
available from the public domain. The steps in the system dynamics adapted from [53] state that the 
dynamic hypothesis and mental scenarios need to be formulated before simulating and validating 
the model. Therefore, the mental hypothesis and scenario for the study are as follows: Firstly, an 
individual need to ascertain that there is a need to adopt an entrepreneurial mindset by looking at 
the entrepreneurial activity, success factors, intentions and whether opportunities exist to seize the 
market. The norms, motivation and the level of education may influence this analysis. Secondly, once 
the mental modelling and scenario are created, the causal loop needs to be formulated. The system 
dynamics modelling in the current study used dynamic variables, causal loop, and parameters See 
Figure 1. Once the causal loop has been formulated, the equations, behavioural graphs, and the 
validation process follow. The equation of the study is on equation 1, and the behavioural graph is 
on Figures 2 and 3. The current researchers decided to define these variables and sub-variables of the 
entrepreneurial mindset as further contributions to literature and framework, as discussed in section 
2. System dynamics modelling may include parameters, spikes, and chaotic and random behavioural 
graphs. The randomness and chaotic graphs demonstrate the spikes and overshooting, as termed by 
[3,52,54,55]. Usually, one perceives the graph going up and down with no clear pattern, often 
described as a chaotic graph with spikes. When entering data using system dynamics, you first have 
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to define parameters that delineate how far a graph can go. Once mental modelling and scenario 
formulation are done, the data is fed onto the model using industry reports, empirical data, or 
behaviour observation of a set scenario or environment. System dynamics modelling suggests 
defining the variable and strategically assessing the feasibility of the model through projections and 
forecasting. 

 

Figure 1. Causal loop entrepreneurial mindset. 

 
Figure 2. Entrepreneurial mindset behaviour graph. 
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Figure 3. Clustered sub-variables of entrepreneurial mindset. 

5. Results and Sources of Data 

The current study treated the entrepreneurial mindset as a dynamic variable and the critical 
green entrepreneurship driver. The causal loop during the scenario formulation is as follows: If 
education and programmes regarding entrepreneurship increases, the intentions influenced by 
motivation increases, whereby the society becomes receptive to the idea through the increased norms 
and values, which in turn increases the entrepreneurial mindset see Figure 1. 

The dynamic variable equation for the SA entrepreneurial mindset and supporting the research 
aim is as follows: 

SA entrepreneurial mindset = gender representation + total early-stage entrepreneurial activity + 
entrepreneurial intentions + green entrepreneurship education + values and norms. 

(1) 

The data was retrieved from the Gem consortium and is available online. The following link was 
used to obtain the data on gender representation, the total early-stage entrepreneurial activity, and 
the entrepreneurial intentions https://www.gemconsortium.org/file/open?file Id=50411. The 
variables mentioned in the report above are separate from the entrepreneurial mindset category. 
However, the authors defined the dynamic variable of the entrepreneurial mindset by looking at the 
following sub-variables using the report’s data and assessing which data can be used to include in 
the current sub-variable. As mentioned earlier, the following variables and their data were retrieved: 

 Gender representation, 
 Total early-stage entrepreneurial activity, 
 Entrepreneurial intentions 
 Green entrepreneurship education, 
 Values and norms. 

The entrepreneurial mindset behaviour graph is illustrated in Figure 2. The graph is chaotic, 
with spikes going up and down before reaching a goal. Figure 2 shows the randomness or chaos of 
the entrepreneurial mindset in the behavioural graph. The randomness and chaotic graphs 
demonstrate the spikes and overshooting, as termed by [3,52,54,55]. The spikes and overshooting are 
presented in Figure 2, thereby showing the behaviour of the entrepreneurial mindset with no 
apparent pattern, causing some delays before reaching a goal. 

Figure 2 shows total early-stage entrepreneurial activity, female and male opportunities through 
representations, entrepreneurial intentions, green entrepreneurship education and skills programme, 
and values and norms. 
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The behavioural graph of the entrepreneurial mindset shows a decline when grouped, as 
depicted in Figure 3. The decline rate is -12. by year eight from year 1. 

6. Discussions and Contributions 

The perceived opportunities include the individuals’ perceptions about the opportunities and 
whether they can identify entrepreneurial opportunities. Necessity or motive, derived from the 
principle of motivation, is part of the entrepreneurial mindset psychology of entrepreneurship 
framework, which consists of the female-male representation, green education and the skills 
programme, the values and norms, and capabilities in the current study. Although the variable within 
the entrepreneurial mindset is not clustered under the mindset category anywhere else, the current 
researchers simulated the dynamic variable of the entrepreneurial mindset by looking at the sub-
variables as per Figures 2 and 3. The simulation and clustering differ from previous research [39–42]. 
The policies, frameworks, political will, and the stakeholders from the community need to form a 
collective agenda in the formulation and the implementation of the entrepreneurial mindset 
framework from the current study. The focus should be on the entrepreneurial mindset by paying 
particular attention to the intentions and the activity as well as through diversified support to ensure 
gender representations in the entrepreneurial era. 

The gender representations ratio as per Table 1 show whether individuals can identify 
opportunities in the entrepreneurial market. As per the Gem consortium report more men can seize 
the entrepreneurial markets than females, and they are the ones who can act when it comes to 
generating profits [37]. However, more women than men have a strong need to protect and save the 
environment. The total early-stage entrepreneurial activity line denotes the actual action as per Figure 
2. The intention is lower than the motivation, meaning people may have intentions or thoughts about 
starting a business, but the actual action or motivation is low (see Figure 2). The discovery of low 
motivation or inaction is similar to the motivation literature by [25,46–51]. 

Table 1. Entrepreneurial mindset capability. 

Dynamic  

variable  
Ratio  

The capability to grow by the 
following percentage in 2030  

Gender representation  0.8  7%  

Total  early- 
stage  

 
entrepreneurial activity  

1.1  1%  

Values  and  

norms       

4.4  4%  

Entrepreneurial  intentions   1.2  1%  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 August 2024                   doi:10.20944/preprints202408.1509.v1

https://doi.org/10.20944/preprints202408.1509.v1


 8 

 

Number  of  

green education and 10 258 skills  

programme  

10.26  87%  

Figure 2 shows the entrepreneurial mindset’s randomness or chaos in the behavioural graph. 
The randomness and chaotic graphs demonstrate the spikes and overshooting. The first researchers 
who had investigated the overshooting and spikes looking at a different sub variable was conducted 
by [54,56,57]. The spikes and overshooting are demonstrated in the graph in Figure 2, thereby 
showing the behaviour of the entrepreneurial mindset with no apparent pattern, causing some delays 
before reaching a goal. The current researchers deduce that the level of skills drainage may contribute 
to the delay and the unsmooth journey as defined by the spikes before reaching a goal, as per Figure 
2. The system dynamics methodology contributes to industrial psychology by opening avenues for 
consulting. Industrial psychologists can suggest interventions and assessments pertaining to green 
entrepreneurial mindset and assist with policy formulation and implementation through psychology 
of green entrepreneurship. The multi-discipline of integrating the psychology of entrepreneurship is 
guided by [8,10]. 

Society can play a role in supporting environmental innovation. In contrast, entrepreneurs could 
ensure that they exploit the markets and offer affordable products and services to the communities 
at large. The total early-stage entrepreneurial activity line denotes the actual action, according to 
Figure 2. 

Support from government and private entities will be needed for subsidies to waive some costs 
associated with green entrepreneurship. The authors believe that for environmental challenges to be 
minimised and green entrepreneurship to flourish, human behaviour and motivation can be 
modelled using environmental and psychological concepts as a point of departure. 

Disrupting known norms and cultures within green spaces and tapping into transformational 
and laissez-faire types of leadership can further be incorporated within the green economy and green 
entrepreneurship and further adds onto the scope of industrial psychologists. In this context, work 
or industrial psychologists can play a crucial role. 

System dynamics is a valuable tool that can reduce the slow implementation of green 
entrepreneurship by using software and simulations to make projections. Based on the predictions, 
system dynamics modelling can formulate multiple environmental, social, and economic solutions at 
the same time. There is pressure to perform and offer solutions from the multidisciplinary approach 
of industrial psychology and from the engineering perspectives to thrive and cope in the unpreceded 
times. 

7. Conclusion 

The sub-variable entrepreneurial mindset within the industrial psychology field can be used as 
a yardstick to support green entrepreneurs thriving as part of a coaching and mentoring toolkit. The 
simulated variable in the current study is the entrepreneurial mindset simulated through education, 
skills and programmes, values, norms, or necessity, entrepreneurial intentions and gender 
representation. The model should equip enterprises and societies to adopt prosocial behaviour within 
sustainability through a green entrepreneurial mindset. The current study adds to the psychology of 
entrepreneurship framework with the contribution of green psychology of entrepreneurship through 
social factors, such as gender representation and environmental psychology. 

Furthermore, adopting an entrepreneurial mindset within the lenses of a green economy 
contributes to negotiating a transdisciplinary and multidisciplinary approach by intertwining green 
entrepreneurship, industrial psychology, and industrial engineering through system dynamics. 
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