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ABSTRACT

Rural hospitality and tourism (RHT) play a key role in rural revitalization, especially due to the impact
of COVID-19, with more citizens choosing to travel to the countryside for a staycation. Local SMEs,
especially family-owned enterprises, make up the majority of the RHT sector, not only providing
services and products to satisfy tourists, but also helping with local employment. However,
entrepreneurs operating in rural areas face many challenges in terms of capital, skills and education.
Hence, it is important to explore the entrepreneurial intention (EI) of local people and how policies can
support or change their behaviours. Current research on the RHT industry, rarely study the EI of local
people, and the literature on rural entrepreneurship concentrates on developed countries. This study
therefore uses agent-based modelling to explore how locals’ El in Chongming island (China) respond
to the current impact of COVID-19, and whether policies will bring about changes on the supply side
of RHT sector.
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1 INTRODUCTION

Rural tourism has been recognized as a tool to promote socio-economic growth, especially in a period
of transition when traditional rural industries and agriculture were in recession (Chen, 2019; lorio &
Corsale, 2010; Oppermann, 1996). Supporting rural tourism is gradually becoming a popular choice for
both developed and developing countries, as tourism can help to tackle local unemployment, increase
income and economic diversification, and help to preserve local culture as well as increase local well-
being (Rosalina et al., 2021; Sharpley, 2002; Su et al., 2019). As a host and provider of services to urban
visitors, the rural hospitality and tourism sector (RHT) plays a key role in rural revitalisation (Reichel
et al., 2000). Especially due to the impact of COVID-19, there has been a shift in the choice of tourist
destinations, and rural tourism has become an important alternative during this period (Vaishar &
Stastna, 2022; Wen et al., 2020; Zhu & Deng, 2020). It can satisfy the public's need to travel during the
epidemic and can also alleviate their anxiety about travelling (Zhu & Deng, 2020). For example, the
scale of China’s rural tourism reached 867 million visitors from January to May 2021, an increase of
55.5% from the previous year, making RHT the most significant contributor to the domestic tourism
economy (China Tourism Academy, 2022).

While rural entrepreneurship is actively encouraged in countries around the world, businesses
operating in rural areas, particularly in the tourism industry, face challenges in terms of capital, skills
and education compared to similar urban businesses (Badulescu et al., 2016; Chen, 2019; Su, 2011). At
the same time, local small and medium-sized enterprises (SMEs), especially family-owned enterprises,
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make up the majority of the RHT sector (llbery et al., 1998). Hence, to revitalize the rural economy;, it
is important to understand the entrepreneurial intention (EI) of local people and how policies can
support or change their behaviours. However, there is little literature on rural tourism entrepreneurship.
As a result, tourism policy makers and operators are poorly informed about entrepreneurship in rural
areas, especially on the supply side, with less emphasis on local El and barriers to its operation (Ali &
Yousuf, 2019; Pato & Teixeira, 2016; Solvoll, 2015). Furthermore, the existing literature mainly
concentrates on developed countries such as UK, Spain, and Finland (Pato & Teixeira, 2016;
Thirumalesh Madanaguli et al., 2021).

This research focuses on Chongming island, the third largest island in China, which has historically
been a rural and remote area. In the early 21° century, Chongming Island began building an eco-island
to promote rural eco-tourism and upgrade its traditional agro-industrial industries (Xie etal., 2019). The
Covid-19 pandemic presented an opportunity for Chongming Island, as China's travel restrictions led
to a surge in suburban and rural tourism (Zhu & Deng, 2020). Tourist numbers to Chongming Island
increased by 199% in 2021 compared to 2018, while local businesses undertaking homestays and
catering increased by 59% (Chongming District Bureau of Statistics, 2021). Hence, the aims of this
research are to explore the impact of the pandemic on local El, including whether it served as a catalyst
or a hindrance to El and the extent to which rural El is influenced by community and peers, and to
investigate the role of policy adjustments in encouraging entrepreneurship in RHT sector.

The objective of this paper is to present the conceptual model of an agent-based model (ABM) that
can be used to explore the impact of pandemic, community and peer on rural EI. The design of the ABM
is based on Esfandiar et al.’s (2019) model of entrepreneurial intention. We will also discuss the
questionnaires that we will use to collect local attitudes towards entrepreneurship and other parameters
needed for the ABM. As ABM is becoming increasingly popular in business and management research,
particularly in innovation and family business studies (Onggo and Foramitti, 2021), it offers a unique
advantage in studying heterogeneous populations. ABM allows agents to follow internal logic, interact
in a dynamic system, and learn from the external environment (Onggo and Foramitti 2021; Bonabeau,
2002; Swinerd & McNaught, 2012; Vinogradov et al., 2020). This study contributes to the literature on
rural entrepreneurship by examining the local EI under the influence of Covid-19 and assisting rural
tourism planners in designing strategies to support local SMEs. It also offers new perspectives on the
supply side of rural tourism, particularly in developing countries, by contributing to the development
of the RHT sector and revitalizing rural economies.

2 LITERATURE REVIEW

2.1 Rural Entrepreneurship

Rural entrepreneurship has been a subject of interest for over a century, but researchers have not yet
agreed on a universal definition (Kulawiak et al., 2022). Early research has typically defined rural
entrepreneurship in two perspectives: as the image of the traditional entrepreneur with characteristics
such as independence and innovation, and as the creation of new firms and jobs (Vaillant & Lafuente,
2007; Wortman, 1990). However, these two perspectives fail to account for the complexity of the rural
environment and its differences from urban entrepreneurship (Fortunato, 2014). Instead, a more
representative definition views rural entrepreneurship as the creation of a new organization that
introduces a new product, serves or creates a new market, or utilizes a new technology in a rural
environment (Wortman, 1990). Researchers increasingly recognise that entrepreneurship should be
situated within the nature of localised business activities (Schoonhoven & Romanelli, 2001). Rural
entrepreneurs are seen as living in rural settings and communities, and they are influenced by rural
social characteristics and networks (Stathopoulou et al., 2004).

Rural entrepreneurship has been researched for over twenty years. It has been dominated by
economic-related studies especially on the macro policy level, analysing obstacles and challenges
(Kulawiak et al., 2022). However, research from a micro perspective is lacking, with existing studies
focusing on demographic and psychographic profiles of entrepreneurs, their skill levels, and rural firm
characteristics (Pato & Teixeira, 2016). Furthermore, research has primarily focused on the United
States and European countries, with less attention paid to low-income countries (Pato & Teixeira, 2016).

64



Gu, Onggo, Kunc and Bayer

Besides, when it comes to RHT sector, entrepreneurship has received relatively limited attention
(Thirumalesh Madanaguli et al., 2021). Therefore, more research is needed on the supply side of RHT,
especially from the perspective of individuals to analyse barriers and support for development, the
characteristics of entrepreneurs, and business performance (Thirumalesh Madanaguli et al., 2021).

2.2  Entrepreneurship Intention

As a crucial stage in the formation of business activity, EI has been studied for over 35 years (Lépez-
Fernandez et al., 2016). Entrepreneurship arises from individual intention and subsequent actions, so
entrepreneurial activities are also considered intentionally planned behaviours (Krueger & Carsrud,
1993; McMullen & Shepherd, 2006). Hence, intention-based models have gained more attention
because they are theoretically grounded and explain individual thinking and motivation (Esfandiar et
al., 2019). Among the various behavioural models, two widely recognised ones are Shapero's model
(Shapero & Sokol, 1982) and Theory of Planned Behaviour (TPB) (Ajzen, 1991). Shapero’s
entrepreneurial event suggests that launching a new venture requires three key prerequisites, namely
propensity to act and perceptions of desirability and feasibility (Shapero & Sokol, 1982). In the TPB
model, intentions are triggered by an attitude toward the behaviour, subjective norms and perceived
behavioural control (Ajzen, 1991). Both of these behavioural theories have been widely used in different
industries over the years.

To describe EI more comprehensively, Krueger (2009) developed a comprehensive model of EI by
combining the TPB and Shapero's model (Figure 1). This model includes a new metric, collective
effectiveness, which accounts for the influence of the surrounding collective environment and
colleagues on intentions, as individual capabilities may sometimes be insufficient to achieve success
(Esfandiar et al., 2019; Krueger, 2009). To further understand the relationship between intention and
action, Esfandiar et al. (2019) developed a new Entrepreneurial implementation intention model (see
Figure 2). In their model, personal desirability is described in terms of attitudes toward
entrepreneurship. Intention is described as entrepreneurial goal intentions (EGIs), which capture
whether they have goals in the business, while the implementation intention is their determination to
start a business. Their studies shows that there is a strong impact of EGIs on implantation intention.
Also, social norms are found not to influence the EGI, whereas desirability is the main determinant of
EGI, followed by self-efficacy, feasibility, opportunity, attitude, and collective efficacy. While research
on El has been studied for years, the analysis is centred around students' EI (Dolhey, 2019; Gurel et al.,
2010). However, little is known about local El in rural areas, particularly in the RHT industry. Given
the significance of revitalising the RHT sector for the local economy, it is crucial to comprehend how
local El is affected by the COVID-19 pandemic.
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Figurel Entrepreneurial intention model (adopted from Krueger, 2009)
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Figure 2 Entrepreneurial implementation intention model (adopted from Esfandiar et al., 2019)

3 RESEARCH METHOD

3.1 Agent-based Modelling and Simulation

ABM is a computational method for simulating the interaction of a group of agents to explore dynamic
behavioural changes in complex systems (Siebers et al., 2010). Agents in ABM can make decisions
based on a series of rules and logic, agents interact with each other, and their behaviour is also
influenced by the environment (Bonabeau, 2002; Swinerd & McNaught, 2012). Hence, ABM has the
ability to capture the emergent phenomena generated by individual entity interactions, and can simulate
the behaviour of complex individual agents to make predictions from a microscopic perspective
(Bonabeau, 2002; North & Macal, 2007). These characteristics make ABM appropriate for studying
entrepreneurship in tourism, where agents (i.e., entrepreneurs and potential entrepreneurs) can exhibit
heterogeneity in terms of their level of education, attitude to risk perception, and financial situation.
ABM is widely used in business and management (Onggo & Foramitti, 2021), with applications in
supply chain (Utomo et al., 2018), marketing (Negahban & Yilmaz, 2014) and human resource
management (An, 2012). In the context of the impact of an epidemic, ABM is a powerful simulation
tool that can provide decision analysis (Currie et al., 2020).

Moreover, ABM is increasingly being applied in the tourism industry to analyse the behaviour of
tourists and the interactions between individuals (Baktash et al., 2022). ABM has been used to analyse
visitor decision-making (Alvarez & Brida, 2019), risk management (Fan et al., 2019) and destination
management (Pizzitutti et al., 2014; Student et al., 2020). One advantage of ABM over other modelling
and data collection methods is that it can be integrated with theory in modelling and inform tourism
decision makers and stakeholders through experimentation (Baktash et al., 2022; Lindkvist et al., 2020).
However, most of the applications of ABM in the tourism industry have been cut from the perspective
of tourists, with fewer studies analysing the supply side. Thus, this study will use ABM from a supply
perspective to provide more information in destination management. The study will also follow the
guidelines provided by Monks et al. (2019) on how to document a simulation study. Specifically, the
guidelines are referred to as strengthening the reporting of empirical simulation studies (STRESS),
which includes six components: objectives, logic, data, experiments, implementation, and code access
(Monks et al., 2019).

3.2  Objectives

The ABM model aims to explore how local people's EI will respond under the current impact of Covid-
19, and whether different policies will bring about changes on the supply side of rural tourism.
Specifically, the model will try to answer the following questions: (1) whether the epidemic is a catalyst
or a deterrent to local El; (2) whether El in rural areas is more influenced by community resources and
surrounding practitioners; and (3) whether different policy adjustments and support would encourage
rural residents to start businesses in the RHT sector. This work-in-progress paper presents the
conceptual model of the entrepreneurial implementation intention as a foundation for future empirical
work using ABM to test the effectiveness of policy adjustments on the supply side of rural tourism. The
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model serves as a starting point; further refinement will be needed to better understand the complex
dynamics of rural entrepreneurship under Covid-19. Additionally, we demonstrate the potential of ABM
as a powerful tool to investigate such dynamics and encourage their further adoption in research on
rural entrepreneurship and related areas.

3.3 Data Collection

In ABM, it is essential to capture the behaviour of agents accurately to build an effective model. Both
primary and secondary data can be used to achieve this goal. Qualitative and narrative data can help
identify the agents' behaviour, such as their rules, goals, and logic, while quantitative data can provide
numerical measurements of behaviour, which can be used to validate the model (Baktash et al., 2022).
In this study we therefore use questionnaires and interviews, as well as secondary data from different
sources, such as local government websites and statistical department reports, to capture the logic and
rules behind individuals' behaviour and the goals of their actions.

Between January and April 2022, we conducted a field study in Chongming Island. The field study
aimed to understand the challenges and opportunities faced by entrepreneurs in the tourism industry on
the island. We interviewed a total of 19 entrepreneurs who were actively involved in the industry,
including hotel owners, tour operators, and local attraction providers. During the interviews, we asked
the entrepreneurs about their experiences, perspectives, and business practices. The interviews provided
valuable insights into the tourism industry in Chongming island. In addition to understanding the
experiences of entrepreneurs in the tourism industry on Chongming, we are also interested in exploring
the attitudes and willingness of local residents to start their tourism-related business. To achieve this,
we have designed a questionnaire that is being distributed online to residents of the island, the
questionnaire is provided in the Appendix. This questionnaire aims to explore individuals' attitudes
towards entrepreneurship in the tourism industry. It includes questions on basic information, attitudes
towards entrepreneurship, perceived self-efficacy and collective efficacy, as well as questions
specifically for those who have started their own tourism-related business. Survey data collection is still
ongoing.

Based on the interview, secondary data and — once completed — questionnaire responses, we will
be able to create a diverse group of agents for our ABM model. These agents will be heterogeneous in
terms of their education level, attitudes towards risk perception, financial situation, and motivations for
starting a tourism-related business. By incorporating this diversity into the model, we will be able to
simulate the behaviour of agents with different characteristics.

3.4 Model Logic

The model is designed based on Esfandiar et al. (2019)’s entrepreneurial implementation intention
model (Figure 3). There are three main elements that influence the El, namely, attitudes towards
entrepreneurship (ATE), perceived self-efficacy (PSE) and perceived collective efficacy(PCE).

The equation for ATE is shown in Equation (1). Variable attitudes (AT) is an indicator of whether
local people are subjectively interested in or discouraged by entrepreneurship. Variable risk perceptions
(RP) is an indicator of whether local people still have confidence in the RHT sector under the influence
of epidemic. The two variables combined represent the attitudes of the local people towards
entrepreneurship. We use five point scale to measure AT and RP. For example, if an agent has a very
positive and optimistic attitude of entrepreneurship, this agent will have an AT score of 5. Similarly, if
the agent also feels very positive about future risks, then the RP is also 5. The data for these two
variables is collected from interviews and questionnaires.

ATE= AT*RP 1)

The second part is perceived self-efficacy (PSE), where we use the education level (EL) and
available resources (AR) to capture the ability of locals to start a business. These two variables are
collected using both primary data and secondary data from the official statistic reports. Equation (2)
shows the calculation of PSE. We also use the five point scale to measure EL and PSE. Since each agent
may have a different sensitivity to the indicator (Fan et al., 2019), we add a random coefficient 1 to
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represent agent's sensitivity to the two capabilities. B1 is a random number between 0 to 1, where 0
indicates that the agent is completely insensitive to the indicator and 1 indicates that it is extremely
sensitive to it.

PSE= Si*EL*AR )

The last component is perceived collective efficacy (PCE). We use the number of people in the
agent's community who are already engaged in the RHT sector (CE), and the resources available to the
local community (ACR) as representatives. The data for these two variables are collected from
government websites. EL and AR are also measured using the five point scale (Equation (3)). Similarly,
we use a random coefficient B2 to demonstrate the different sensitivity levels of the agents. The final
intention (IT) is the sum of the three components, and each element has a weight factor W, where the
sum of the three weight factors is equal to 1 (Equation (4)).

PCE= $,*CE*ACR ©)
IT=W1*ATE+W,*PSE+W;3*PCE 4)
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Figure 3 Extended entrepreneurial implementation intention model (adopted from Esfandiar et al.,
2019)

Figure 4 shows a state chart of the ABM (using AnyLogic software). This conceptual model
includes the following elements:

Agents: The agents in the model represent both existing entrepreneurs and potential entrepreneurs
in the tourism industry at Chongming Island. They are characterised by various attributes such as their
level of education, attitude towards risk and financial situation. The agents' decisions are influenced by
their individual attributes and the actions of other agents in the model.

Environment: The model is set in the context of the RHT industry in Chongming Island, with
various environmental factors affecting the agents' decisions. These may include government policies,
infrastructure, competition, and external events such as pandemics or natural disasters.

Interactions: The agents interact with each other and the environment through various channels,
such as collaborations, competition, learning, and information exchange. These interactions can shape
the agents' attitudes, behaviour, and decision-making processes.

Agent states: Based on their characterises and interactions, the agents can move into four agent
states: 'Locals who are not entrepreneurs', 'Not Interested’, ‘Become an Entrepreneur’, and 'EXisting
Local Entrepreneur'.

Expected outputs: The model can produce various results such as, the number of local entrepreneurs
likely to start up in the future, the level of competitiveness of the industry, the economic and social
impact of entrepreneurship, and the factors that promote or hinder entrepreneurial activity.
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Figure 4 ABM state chart

3.5 Experimentation

The entry point is all residents in Chongming, and as each person enters the simulation they will be
divided into two categories. The first being locals who are not currently tourism entrepreneurs, and the
second being those who are already working in tourism entrepreneurship. Each agent's characteristics,
such as education level and perceived risk level, will follow different distributions based on the
collected data and will be assigned to each agent when entering the model. The proportion of the two
states will be determined based on the entrepreneurs data in Chongming island.

Agents who are at ‘Locals who are not entreprencurs’ state will have the chance to generate strong
El and become a local entrepreneur. This transition can be triggered in two paths. The first path is
influenced by the existing local tourism entrepreneurs, affecting the agent's perceptions through their
friends, relatives or neighbour entrepreneurs. One thing to note is that this influence can be positive,
increasing the agent’s intention, or it can be negative, de-motivating the agent. The second path is
triggered by conditions that calculate the strength of an agent's intention based on variables such as risk
perception, education level, and available resources. The El of each agent is calculated in the ‘Intention
branch’. The intention will be divided into three different levels: low, medium, and high. Agents with
medium-level intention will move back to the 'Locals who are not entrepreneurs' state, where they still
have the opportunity to change their minds. Agents with low or high-level intention will move to the
'‘Not Interested' or 'Become an Entrepreneur' state, respectively. Research suggests that new
entrepreneurs can have a significant impact on the El of people in their social networks (Lifian & Chen,
2009). This is because people tend to be more likely to take advice and follow the example of those
they trust and have a close relationship with. As a result, it is possible that these new local entrepreneurs
may influence their friends, family members, or neighbours to consider starting a business themselves.
This could be particularly impactful in rural areas where social networks are often tightly knit (Huggins
& Thompson, 2015). Thus, when individuals become entrepreneurs, their influence can spread
randomly throughout their social networks, creating a ripple effect of EI and behaviours (Greve & Salaff,
2003).

4  CONCLUSIONS

This paper demonstrates the potential of ABM in understanding the complex and multifaceted factors
that influence the EI of local residents in the RHT sector on Chongming island. Through providing a
conceptual ABM model, we aim to simulate the behaviour of heterogeneous agents, including both
existing entrepreneurs and potential entrepreneurs. Although the data collection is still ongoing, our
preliminary findings suggest that the factors that influence El are complex and multifaceted, with
individual characteristics as well as environmental factors, all playing a significant role. Moving
forward, we plan to use the questionnaire results to calibrate and validate our model. We also plan to
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conduct sensitivity analysis to examine the robustness of the model and explore different scenarios,
such as changes in government policies or external economic shocks. We expect to provide valuable
insights and recommendations for policymakers and industry stakeholders, as well as academics
interested in entrepreneurship, tourism, and agent-based modelling. In summary, this study provides an
approach to understanding the EI of residents in a tourism destination. The findings will contribute to
the existing literature on tourism entrepreneurship in rural areas, applications of ABM, and can also
inform policy and industry decision-making.

A APPENDIX: QUESTIONNAIRE ON THE INTENTION OF RESIDENTS TO START
THEIR OWN TOURISM-RELATED BUSINESSES ON CHONGMING.

Section 1: Basic Information

1.1) Please provide your gender? [Male] [Female] [Non-binary] [Prefer not to say]

1.2) Please provide your age range:? [18-24] [25-34] [35-44] [45-54] [55 or older]

1.3) Please provide your education level? [Junior high school degree or below] [High school degree]
[Some college or associate degree] [Bachelor's degree] [Graduate degree or above]

1.4) Have you started your own tourism-related business? [Yes] [NO]

- If Yes, please skip to Section 5

- If No, please continue to the next question.

1.5) Have you ever considered starting your own tourism-related business? [Yes] [No]

Section 2: Attitude towards entrepreneurship

2.1) How much do you agree with the following statement: "Entrepreneurship is a desirable career
choice for me.":

[Strongly disagree] [Disagree] [Neutral] [Agree] [Strongly agree]

2.2) How much do you agree with the following statement: "Entrepreneurship is a risky career choice.":
[Strongly disagree] [Disagree] [Neutral] [Agree] [Strongly agree]

2.3) How much risk do you associate with starting your own tourism-related business?

[Very Low] [Low] [Moderate] [High] [Very High]

2.3) In your opinion, how has the COVID-19 pandemic affected the level of risk associated with starting
your own tourism-related business?

[Decreased Risk] [No Change] [Increased Risk] [Unsure/No Opinion]

2.4) What do you consider to be the risks associated with starting a tourism-related business? Please
select all that apply.

a) financial risks (e.g., lack of funding, debt)

b) Market risks (e.g., lack of demand, competition)

c) Operational risks (e.g., staffing, supply chain disruptions, lack of knowledge and training)

d) Regulatory risks (e.g., licensing, legal compliance)

e) Force majeure (e.g., natural disasters, other pandemics)

f) Other (please specify):

Section 3: Perceived self-efficacy

3.1) How much do you agree with the following statement: "l feel confident in my ability to start and
run a tourism-related business." [Strongly disagree] [Disagree] [Neither agree nor disagree] [Agree]
[Strongly agree]

3.2) How much do you think your education/training/specialist knowledge will influence you on starting
and running a tourism-related business? [Not at all] [Slightly] [Moderately] [Very much] [Completely]
3.3) Do you feel that your level of education has prepared you to start and run a business? [Yes] [No]
3.4) How much do you think the availability of resources (e.g., money, property) will influence your
perceived self-efficacy in starting and running a tourism-related business? [Not at all] [Slightly]
[Moderately] [Very much] [Completely]

3.5) Do you have access to financial resources (e.g., savings, loans) to start a business? [Yes] [No]
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Section 4: Perceived collective efficacy

4.1) Have any of your friends, family members, or neighbours started their own tourism-related business
on the island? [Yes] [No]

4.2) If yes, how much influence did they have on your interest in starting your own tourism-related
business? [No influence] [Little influence] [Some influence] [Significant influence]

[Major influence]

4.3) To what extent do you agree or disagree with the following statement: "Seeing family members,
friends, or neighbours start their own businesses makes me more confident in my ability to start a
tourism-related business."

[Strongly agree] [Somewhat agree] [Neither agree nor disagree] [Somewhat disagree] [Strongly
disagree]

4.4) Do you think there are enough resources available in the community to support new tourism-related
businesses? [Yes] [No]

4.5) To what extent do you agree or disagree with the following statement: "If there is enough support
from the community, |1 would be more confident in my ability to start a tourism-related business."
[Strongly agree] [Somewhat agree] [Neither agree nor disagree]

[Somewhat disagree] [Strongly disagree]

4.6) What types of support do you think the community could provide to help you start a tourism-related
business? (select all that apply)

a. Business training and education

b. Mentorship and guidance from experienced entrepreneurs

c. Marketing and promotional assistance

d. Networking and colorations with other entrepreneurs

e. Other (please specify)

Section 5: Experience as an Entrepreneur

5.1) How long have you been running your tourism-related business? [Less than 1 year] [1-3 years] [3-
5 years] [More than 5 years]

5.2) How did you finance your business start-up costs? (Multiple answer)

[Personal savings] [Bank loan] [Grants or government funding] [Investors or venture capital]
[Crowdfunding] Other (please specify)

5.3) Would you encourage a friend or family member to start their own tourism-related business?
[Definitely not] [Unlikely] [Neutral] [Likely] [Definitely]
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