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Abstract 

IT for rural tourism was in place before the COVID-19 pandemic emerged; however, the initiatives 

were intermittent and isolated. The effects of the pandemic encourage e-collaboration to accelerate 
the recovery of tourism. This study explores the opportunities, strategies and barriers to e-

collaboration in tourism business activities. Systematic literature studies were carried out by the 

PRISMA approach and analyzed with the fuzzy Delphi method (FDM). Meta-analysis results are 
mapped in a matrix combination of SWOT and Porter’s Diamond Model. This matrix was discussed 

with experts selected based on their experience in IT-based collaborative activities through FDG. 

This study’s driving factors are management commitment, culture, trust, citizens, and local 
community involvement. Inhibiting factors are a lack of IT, the risk of conflict, and particular 

parties’ domination. Several strategies to increase e-collaboration opportunities are empowering 

local entrepreneurship, encouraging continuous innovation, and sharing knowledge. Conflict 
management and increasing trust between members need to be considered to overcome barriers to e-

collaboration. This study provides a novel overview of the main issues discussed in previous 

tourism research regarding the importance of IT to accelerate economic recovery in the face of 
disruption, such as a pandemic. The study examines the case of Indonesia and hopes to become a 

reference for optimizing IT for the recovery of rural tourism in developing countries with similar 

characteristics. 
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1- Introduction 

The tourism industry was significantly affected by the COVID-19 pandemic. This impact was caused by many 

countries’ policies that implemented physical distancing to prevent the virus’s spread. International and local travel 

restrictions resulted in a drastic reduction in tourist numbers [1]. This decline immediately affected tourism and 

industries directly related to tourism, such as aviation, public transportation, accommodation, and restaurants [2, 3]. 

Several studies related to post-COVID-19 tourism discuss changes in tourist behavior and sustainable tourism models 

[2, 4]. To date, no study has specifically discussed strategies for restoring the tourism industry after the current 

pandemic subsides. Some countries began to loosen physical distancing policies in the summer of 2021, and 

systematic steps may be needed to improve the tourism industry. This situation requires policy recommendations for 

both the medium and long term, including strengthening the supply side, strengthening attractions, strengthening 

access, and cultivating the demand side [5].  
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To increase access, the recommendations strongly emphasize the optimization of IT to harmonize information and 

tourism agendas throughout Indonesia [5]. This study focuses on the rural tourism industry because rural tourism has 

multiple effects that will raise other economic potentials that also collapsed with the imposition of physical 

restrictions. Rural tourism development will eventually become a development mechanism for socio-economic 

contributions [6, 7], open entrepreneurial opportunities, create jobs, and support retail growth [8]. Rural areas also 

offer potential by providing extraordinary natural resources as valuable places of rest after a long quarantine period 

[9].  

Several attempts have been made to use IT to develop the tourism industry, such as travel websites to review tourist 

attractions, e-commerce websites to provide marketing and transactions for tourists, and mobile applications for 

scanning sites [10-12]. However, these initiatives are often sporadic and disconnected, thus becoming an obstacle for 

rural tourism to reach its full potential. The need to collaborate and optimize IT to accelerate post-pandemic tourism is 

the basis for developing an electronic collaboration with actors outside the traditional tourism industry with better IT 

usage capabilities. Small and medium enterprises (SMEs) are the tourism-related businesses most vulnerable to the 

effects of the crisis [13]. SMEs will find it very difficult to restore their businesses independently after the pandemic. 

Therefore, a post-pandemic collaboration could accelerate the recovery of economic conditions in the tourism industry 

[14]. Collaboration is defined as a network consisting of several actors, including individuals, groups of individuals, 

companies, parts of companies, or groups of companies working together to achieve common goals [6, 15, 16]. The 

term “e-collaboration” is a collaboration carried out without face-to-face interaction using technology [17, 18].  

Although e-collaboration in rural areas has a great opportunity to accelerate economic recovery and sustainably 

increase the economy, studying and understanding the issues before implementation is important. This study explores 

the e-collaboration opportunities and barriers in tourism business activities by understanding the extent to which these 

small businesses face collaboration challenges at various stages of their business life cycle. This study also examines 

overcoming this collaborative challenge with multiple strategies to increase opportunities and anticipate these 

obstacles. E-collaboration can expose activities regarding sharing knowledge, resources, marketing, and capabilities 

that are not owned by the business itself [14]. In general, the current state of e-collaboration is seen as something new 

or unfamiliar, so in many cases, there is still a lack of understanding and low adoption of online collaboration tools in 

tourism networks, especially in rural areas. Successfully carrying out a digital transformation can result in business 

continuity for the SMEs both now and in the future [19]. Given that e-collaboration creates new business opportunities 

for rural tourism, research that aims to prepare e-collaboration utilization strategies to accelerate rural tourism 

recovery is very relevant and urgent. 

The e-collaboration factors and strategies for rural tourism are analyzed using a combination of the SWOT 

(Strengths, Weaknesses, Opportunities, Threats) model and Porter’s Diamond Model National Competitive Advantage 

approach. SWOT helps formulate strategies for creating and capturing value by maintaining a competitive advantage 

and exploring new market opportunities [20]. SWOT is a relatively simple but powerful analysis tool that can help 

organizations analyze a business’s internal resources and match them to the external environment [21, 22]. However, 

classifying one variable into the four SWOT quadrants can be a challenge. A factor can fit in more than one quadrant. 

The criteria for assigning a variable to one of the four SWOT quadrants are even more challenging to establish if the 

analysis objective is a country rather than an organization [23]. Porter’s Diamond Model of National Competitive 

Advantage theory states that a country gains a competitive advantage if companies in that country are competitive. 

The competitiveness of a country is determined by its industries’ ability to innovate and improve their capabilities. 

This study uses a combination of SWOT analysis with Porter’s Diamond Model of National Competitive Advantage to 

understand this competitiveness precisely. 

Information was systematically collected using a literature study based on a specific protocol. The protocol used in 

this study is PRISMA which allows the literature review process to avoid bias and subjective understanding of the 

researchers [24]. The Fuzzy Delphi method (FDM) is used to achieve consensus from experts regarding future 

projections and trends using a systematic process of gathering information [25]. Combining these two methods is 

expected to increase the validity of e-collaboration factors and strategies for rural tourism derived from the literature.  

This paper’s original contribution is an overview of the main issues discussed in previous tourism research 

regarding the importance of IT to accelerate economic recovery in the face of disruption, such as a pandemic. This 

research provides new insights into tourism’s technological developments by applying the theory and methodology 

developed in the information systems discipline. It proposes a research agenda by identifying research gaps and 

opportunities for future research collaborations between information technology and tourism studies.  

2- Research Methodology 

The purpose of this study is to explore e-collaboration opportunities and obstacles in developing rural tourism and 

various strategies based on the identified opportunities and barriers. Previous researchers have carried out similar 

studies that were published in many academic publications. A systematic method is needed to collect research results 
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relevant to the research question, followed by a selection and meta-analysis process. Identified issues are then 

compiled in a questionnaire and distributed to experts. The processing of the questionnaire results used the fuzzy 

Delphi method to reach a consensus. Figure 1 shows the method adopted from previous studies, with some 

adjustments to the research conducted [26]. 

 

Figure 1. Overall Research Stages. 

2-1- Phase 1 – PRISMA Protocol (Preferred Reporting Items for Systematic Reviews and Meta-analyses) 

PRISMA is a literature review reporting guideline protocol developed to optimize systematic literature [24, 27-30]. 

This study was conducted from April-October 2020 to identify, evaluate, and interpret research results relevant to e-

collaboration to develop rural tourism. The literature was collected from well-known journals, international 

conferences, and several studies published in books and working papers. Data sources use five electronic databases: 

Science Direct, ACM Digital Library, IEEE, SpringerLink, and Google Scholar. The concept terminology used in 

finding articles in this electronic database is e-collaboration. The selected keywords are accompanied by their 

synonyms, considering that studies use different terminologies when discussing the opportunity and obstacle factors, 

such as components, elements, or critical success factors. Synonyms for the word “electronic” are “digital” and 

“virtual,” and synonyms for “collaboration” are “relationship,” “networking,” and “partnership.” The Boolean 

operator “OR” is used to enter alternative search terms. The Boolean operator “AND” links two search strings 

containing two or more concepts. The asterisk symbol “*” is used after a word to enter variations of the search term.  

Table 1. Research Question. 

Research Question Description of Objective 

Q1: What are the factors influencing the success of e-

collaboration in rural tourism development? 

To identify factors supporting and inhibiting e-collaboration in 

tourism development in rural areas. 

Q2: What are the e-collaboration strategies 
recommended in rural tourism development? 

To identify various recommendations for using e-collaboration 
for tourism development in rural areas? 

Thus, a systematic review is also a synthesis of research with related topics accompanied by several balanced and 

comprehensive facts in preparing e-collaboration utilization strategies. The next stage in the literature study is to carry 

out a meta-method process with NVivo 12 Software. Presentation of the meta-method results uses a combination 

matrix of the SWOT model and Porter’s Diamond Model National Competitive Advantage. SWOT analysis is a 

strategic planning analysis method used to monitor and evaluate a company’s external and internal environment for 

specific business objectives [20]. Strengths and Weaknesses come from within the company and can be controlled and 

changed. Opportunities and Threats are externalities that affect the business or situations outside the company in a 

larger market. Companies can take advantage of opportunities and protect against threats but cannot change them. 

Porter’s Diamond Model consists of four determinants: factor conditions, demand conditions, related and 

supporting industries, and firm strategy, structure, and rivalry. These determinants make it possible to analyze the 

performance of an organization at the national level [31-33]. The factor conditions determinant refers to inputs used as 

production factors, such as labor, natural resources, capital, and infrastructure. The demand conditions determinant 

refers to the availability of a domestic market ready to play an essential role in generating competitiveness. A market 

like this is characterized by selling products with good quality, driven by the demand for quality goods or services, 

and a good relationship between the company and customers. The related and supporting industries determinant refers 

to the availability of a series and the strong relationship between the supporting industry and the company; this 

relationship and support are positive, leading to increased competitiveness. Firm strategy, structure, and rivalry 

determinants refer to most companies’ systems and networks and competition intensity in specific industries [31-33].  
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Figure 2. The research workflow is adapted from PRISMA (1a). 

 

Figure 3. Meta-analyses steps (1b). 

2-2- Phase 2 – Experts Validation 

The next step is to perform expert validation to assess the meta-analyze results modeled using the combined 

approach of SWOT and Porter’s Diamond Model. At this stage, a group of experts was selected to provide input and 

estimate the factors and strategies prioritized in an e-collaboration for tourism development in rural areas. This expert 

panel is a group of competent people in the scope of a particular field of study [25], selected based on their position 

and experience in information technology-based collaborative activities. They have significant practical knowledge in 

their field. The expert panel also represents community groups to provide a comprehensive picture of e-collaboration 

in rural tourism. 

The selected experts are eight people from four backgrounds (academics, practitioners, local government officials, 

and tourism businesses) representing some of the actors involved in an e-collaboration. The academics have research 

experience in the ICT field aimed at developing rural areas. The practitioners have at least five years of experience 

studying ICT projects used in rural area development. The selected local government officials are stakeholders in the 

area who have started to use ICT to manage the economic potential, including tourism. The tourism community also 

continues to innovate during the pandemic by pioneering virtual tours and involving tourism ecosystem stakeholders. 

The questionnaire for the expert panel uses a Likert scale and consists of two parts. The first part analyzes 

opportunities and barriers to e-collaboration in rural tourism development divided into a combined SWOT and 

Porter’s Diamond Model matrix. The second part addresses the e-collaboration strategy in developing rural tourism, 

which is divided into four parts. The questionnaire was distributed to experts using e-mail. An online interview was 

planned to gather more information about some answers. 

2-3- Phase 3 – Consensus determination using the Fuzzy Delphi Method  

FDM combines traditional Delphi techniques and fuzzy set theory, which considers human linguistic preferences in 

making decisions [34, 35]. FDM addresses the imperfections of traditional Delphi techniques, which can lead to low 

convergence in decision making, the risk of losing important information, and long execution times [34]. However, the 

data used in decision-making by experts in FDM must go through a systematic process with a strict protocol to 

produce a quality consensus [25]. FDM is widely applied in various domains, including humanities, management, 

business, physics, and engineering [34], and has been tested in previous studies [25, 26]. The consensus obtained from 

the FDM process is used as a recommendation by decision-makers. 
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Figure 4. Summary of Fuzzy Delphi Method Phase. 

In FDM, the researcher identifies a group of experts and then defines that a consensus requires the agreement of at 

least 75% of the experts. If the agreement is less than 75%, researchers repeat the procedure to ensure a 75% 

consensus among the experts. If the item has not reached 75% agreement, the experts will provide their individual 

opinion regarding this indicator. 

Experts’ questionnaires were converted according to the fuzzy scale in Table 2. All experts were considered to have 

reached a consensus agreement when the threshold value d ≤ 0.2. When an indicator has a threshold value of d > 0.2, 

the researchers repeat the procedure and confirm the results with the experts. FDM’s next step is to perform a fuzzy 

evaluation, as one of the most reliable methods of determining ratings, using the formula Amax = 1/3 * (a1 + am + a2). 

Table 2. Variable for the importance weight of criteria. 

Likert Scale Scoring Linguistic variable Fuzzy Scale Scoring 

5 Strongly agree 0.6 0.8 1.0 

4 Agree 0.4 0.6 0.8 

3 Moderately /Not Sure 0.2 0.4 0.6 

2 Not Agree 0.0 0.2 0.4 

1 Strongly Not Agree 0.0 0.0 0.2 

2-4- Phase 4 – Preparing the Report 

The FDM analysis results are used to compile the Discussions and Recommendations sections of this article, and 

also for conclusions, formulating research boundaries, and as the input for further research. 

3- Result 

According to the research question, the paper-selection results used in the synthesis process were 33 papers for the 

Meta-analyze stage (Table 3). 
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Table 3. Final Results of Paper Selection for Meta-Analyses Process. 

No. Code Reference No. Code Reference No. Code Reference 

1 C1 Bremser et al. (2019) [36] 12 J7 Bichler and Lösch (2019) [37] 23 C5 Zeiller and Schauer (2011) [38] 

2 J1 Abou-Shouk et al. (2013) [39] 13 J8 Pons-Morera et al. (2018) [40] 24 B3 Lock and Redmond (2010) [41] 

3 J2 Chiodo et al. (2019) [42] 14 C3 Bremser et al. (2019) [43] 25 J15 Hamari et al. (2016) [44] 

4 C2 Fachrunnisa et al. (2013) [45] 15 C4 Jeon and Dagravel (2017) [46] 26 J16 Perkins and Khoo (2019) [7] 

5 W1 Chapman and Slaymaker (2002) [47] 16 J9 Brunetto and Farr (2007) [48] 27 C6 Johson et al. (2020) [49] 

6 J3 Kennedy and William (2012) [50] 17 J10 Ngo et al. (2019) [51] 28 B4 Kumar et al. (2017) [52] 

7 J4 Docherty et al. (2004) [53] 18 B2 Sigala and Robinson (2019) [54] 29 J17 Duglio et al. (2019) [55] 

8 W2 Tremblay and Wegner (2009) [56] 19 J11 Burgess et al. (2012) [15] 30 C7 Kolaczek et al. (2008) [9] 

9 J5 Wondirad et al. (2020) [57] 20 J12 Cai (2005) [58] 31 J18 Nezakati et al. (2015) [59] 

10 J6 Ma (2009) [60] 21 J13 Hardy et al. (2003) [61] 32 J19 Thomson and Perry (2006) [62] 

11 B1 Deuchar and Milne (2016) [16] 22 J14 Ramayah et al. (2011) [63] 33 J20 Keyim (2015) [6] 

Code: C: Conference; J: Journal; W: Working Paper; B: Book Section 

3-1- e-Collaboration Success Factors for Rural Tourism 

The literature search results for the first research question, the driving and inhibiting factors of any e-collaboration 

in rural tourism development, are presented in Table 4. Each indicator is coded with three capital letters representing 

the SWOT dimension, mapped to each determinant in the Porter-Diamond model. This section contains four 

constructs, and each construct is preceded by the SWOT dimension, followed by the determinant of the Porter-

Diamond model, and given a serial number. 

Table 4. Dimensions of SWOT vs. Porter's Diamond Determinants. 

Porter's Diamond 

Determinants 

Dimensions of SWOT 

Strengths Weaknesses Opportunities Threats 

Factor Condition 

- Community empowerment and 

local start-ups (C1) 

- Taking advantage of an open and 

modern technology platform to 
improve the citizen's economy 

(C1) 

- Supporting e-commerce 

transactions (J1) 

- Lack of IT skills (J2, C2, W1) 

- Resource constraints (including 
funding) (C1, J1, J3-J5, W1-

W2)   

- Cultural differences that hinder 
the acceptance of new 

technology (J4, J6) 

- Providing opportunities for 

businesses to produce digital 

content for their websites 
(text, images, videos) (B1) 

- e-collaboration supports 

efforts to prepare product 
diversity  

- Information overload (J7) 

Demands Condition 

- e-collaboration will strengthen 

market position (W2, J8) 

- e-collaboration supports online 

marketing based on WoM (Word 

of Mouth) (W2) 

- Too much focus on technology 

could ignore its conformity 

with business needs (C3) 

- e-collaboration explores new 

market potential (C4, J9) 

- e-collaboration develops 

collaborative marketing for 
long-term business success 

(J10) 

- E-collaboration helps to 

anticipate high demand for 

seasonal travel (alternating 
products and services in turn) 

(B1) 

 

Related and 
Supporting Industries 

- e-collaboration accommodates 

resource sharing (B2) 

- e-collaboration as a medium for 

sharing knowledge & 
collaborating in creating new 

products (W2, B1, J7) 

- e-collaboration facilitates the 

involvement of fellow businesses 

and residents (B1)  

- e-collaboration becomes a 

medium for sharing common 
problems and finding solutions 

(W2, B1, J9) 

- Low culture (tradition) of 
collaboration and knowledge 

sharing in society(C1, J5, J10-

J11) 

- Lack of trust and mutual 

understanding among 

stakeholders (J3, W2, J5-J7, 
B1) 

- An unequal commitment of 

resources between members 
(W2, J6) 

- In e-collaboration, public and 

private companies can act as 

innovators (C1) 

- By joining e-collaboration, 

the business will get support 

from fellow businesses and 
more advanced private parties 

(W2) 

- A focus solely on 

technology will ignore 
citizen participation and 

exacerbate the digital 

divide (C1) 

- There is dependence on 

vendors/partners (C1, W2)  

- Inevitable conflicts arise 
during collaboration (J12) 

- The domination of certain 

parties in a partnership 
(J13) 

Firm Strategy, 

Structure, and 
Rivalry 

- e-collaboration makes the 
administration process more 

accessible, efficient, effective, and 

transparent (C1) 

- There is no standard system 
data model or IT governance 

for e-collaboration (C1, J5) 

- The benefits of e-collaboration 

often can only be felt in the 
medium/long term (J4) 

- e-collaboration models are 

often only sector-specific or 

target-driven projects (W1) 

- e-collaboration opens up new 
business opportunities (C4, 

J9) 

- e-collaboration supports 

changing market opportunities, 
competition, and learning for 

businesses (C2, W2) 

- Promoting long-term business 

success (C2, W2) 

- e-collaboration can exclude 
or alienate communities 

and institutions that 

previously had a more 
significant role in local 

information and knowledge 
systems (W1) 
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3-2- e-Collaboration Strategies for Rural Tourism 

In the second research question, the e-collaboration strategy for rural tourism development is prepared using the 

SWOT approach to maximize the power of e-collaboration and minimize the obstacles. 

3-2-1- The SO Strategy (The Strength-Opportunity Strategy) 

The following statements should be made so that the power of e-collaboration can maximize its opportunities. 

Table 5. The SO Strategy (The Strength-Opportunity Strategy). 

Code Indicator Reference Code 

SO01 The existence of support and commitment from management. J3, B1, J14, C5 

SO02 Improving coordination and communication, as well as focusing on synergies and services that provide added value. C1, J3, B3 

SO03 Identifying the characteristics of networks and clusters in the area to enhance collaboration. B1 

SO04 Strengthening core tourism competencies to improve the tourism experience in the region. B1 

SO05 Empowering local start-ups (improving local entrepreneurship). C1 

SO06 Encouraging continuous innovation in the tourism ecosystem. W1 

SO07 Conducting business skills training, product commercialization, and effective business coaching for members. C2, J3 

SO08 Supporting the dissemination of information on local wisdom and the potential of an area in a sustainable manner. W1 

SO09 Defining products and services clearly before joining in an electronic collaboration. J15 

3-2-2- The WO Strategy (The Weakness-Opportunity Strategy) 

The following statements should be made to overcome the weaknesses of e-collaboration by taking advantage of 

the opportunities. 

Table 6. The WO Strategy (Weakness-Opportunity Strategy). 

Code Indicator Reference Code 

WO01 Setting up standards (frameworks, models, and governance) for e-collaboration. C1-C2 W2, J16 

WO02 Performing performance measurement and monitoring of e-collaboration. J3, J6 

WO03 
Organizing routine outreach to change the local community's mind-set and/or officials who work with the 
community about the importance to collaborate. 

J12, C6 

WO04 Public and local knowledge sharing with fellow collaboration members. W1 

WO05 Increasing trust among collaboration members. J3, J5, J9, B2, B4 

WO06 Anticipating resource constraints by regional partnerships funding or network-based business partnerships funding. B1, J17 

WO07 Preparing managers from the IS/IT side. W1, J3, J6, C7, J18 

WO08 Preparing the younger generation who are more receptive to technology. B1 

WO09 Preparing funding assistance from the government. W2 

WO10 
Integrating ICTs into local knowledge and information systems to address locally identified knowledge gaps and 

information problems. 
W1 

3-2-3- The ST Strategy (The Strength-Threat Strategy) 

The following statements identify what should be done so that the strengths of e-collaboration can minimize the 

threats. 

Table 7. The ST Strategy (The Strength-Threat Strategy). 

Code Indicator Reference Code 

ST01 Setting up a role to facilitate reconciliation between members. J12 

ST02 Setting common goals and objectives and sharing them clearly among members. J3, W2, J6, B1 

ST03 Setting up an e-collaboration model that supports transparency. C1, J19 

ST04 Listening to the needs of rural communities. J2-J3, B1, J20 

ST05 Empowering the involvement of villagers. C1, B1 

3-2-4- The WT Strategy (The Weakness-Threats Strategy) 

The following statements identify what should be done to overcome the weaknesses and threats of e-collaboration. 
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Table 8. The WT Strategy (Weakness-Threats Strategy). 

Code Indicator Reference Code 

WT01 Preparing government bureaucracy (bureaucracy, mind-set, etc.) to support healthy e-collaboration.   W2, J8 

WT02 Managing conflicts caused by cultural differences J12 

WT03 Carrying out network control to keep up with competitive developments among members. J13 

WT04 Doing more collaboration among local people. W1, J17, J20 

WT05 Setting up institutions: decentralized control and capacity building for information resource management. W1 

WT06 Anticipating information overload by preparing relevant and freely available information as public goods. W1 

3-2-5- Fuzzy Delphi Method Analysis 

The questionnaire return response rate was 100% from eight experts. All 66 indicators in the eight constructs were 

given a Likert score from 1 to 5, on a scale from “strongly agree” to “strongly not agree.” This Likert score is then 

converted into a fuzzy scale. The first prerequisite is fulfilled after the FDM analysis. The eight constructs have a 

threshold value of d ≤ 0.2, even though several indicators in the construct have a threshold value of d > 0.2. For the 

second prerequisite, five constructs had expert consensus less than 75%, and three constructs had expert consensus 

greater than 75%. The third prerequisite is used to sort the indicators by calculating the average fuzzy number. This 

construct’s defuzzification value indicates that each indicator has exceeded the α-cut value, which is 0.5. All findings 

are summarized in Tables 9 and 10. 

Table 9. Fuzzy Delphi Analysis for E-collaboration Factors. 

Construct Indicator 
d≤0.2 

Indicator 

d≤0.2  

Expert Group 
d≤0.2 (%) 

% Expert Group 

Consensus 
Defuzzification 

Strengths - Porter's 

Diamond Determinants 

SFC1 0.187 

0.156 

85.71 

74.29 

0.714 

SFC2 0.150 100.00 0.714 

SFC3 0.150 57.14 0.571 

SDC1 0.177 100.00 0.685 

SDC2 0.148 42.85 0.628 

SRS1 0.148 57.14 0.657 

SRS2 0.148 57.14 0.657 

SRS3 0.173 85.71 0.685 

SRS4 0.173 85.71 0.685 

SFS1 0.102 71.43 0.628 

Weaknesses - Porter's 

Diamond Determinants 

WFC1 0.150 

0.186 

100.00 

68.57 

0.714 

WFC2 0.150 100.00 0.714 

WFC3 0.262 28.57 0.400 

WDC1 0.150 100.00 0.285 

WRS1 0.237 42.86 0.571 

WRS2 0.075 85.71 0.628 

WRS3 0.125 71.43 0.657 

WFS1 0.224 28.57 0.628 

WFS2 0.187 85.71 0.514 

WFS3 0.299 42.86 0.542 

Opportunities - Porter's 

Diamond Determinants 

OFC1 0.004 

0.117 

0.044 

74.29 

57.14 

OFC2 0.087 0.087 71.43 

ODC1 0.044 0.044 85.71 

ODC2 0.000 0.000 71.43 

ODC3 0.000 0.000 71.43 

ORS1 0.175 0.175 85.71 

ORS2 0.087 0.087 71.43 

OFS1 0.087 0.087 71.43 

OFS2 0.044 0.044 85.71 

OFS3 0.087 0.087 71.43 

Threats - Porter's 

Diamond Determinants 

TFC1 0.169 

0.124 

0.495 

71.43 

71.43 

TRS1 0.175 0.486 71.43 

TRS2 0.087 0.543 71.43 

TRS3 0.044 0.571 85.71 

TRS4 0.087 0.657 71.43 

TFS1 0.181 0.524 57.14 
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Ten indicators have a threshold value for construct d ≤ 0.2 and meet the first prerequisite to reach consensus in this 

construct. In this construct, four indicators with a threshold value of d > 0.2, WFC03, WRS01, WFS01, and WFS03, 

will be discussed further in the Discussion section.  

Table 10. Fuzzy Delphi Analysis for Strategies. 

Construct Indicator 
d≤0.2 

Indicator 

d≤0.2  

Expert Group 
d≤0.2 (%) 

% Expert Group 

Consensus 
Defuzzification 

Strength-

Opportunity (SO) 

SO1 0.075 

0.133 

85.71 

88.89 

0.771 

SO2 0.150 100.00 0.714 

SO3 0.200 85.71 0.686 

SO4 0.125 71.43 0.743 

SO5 0.150 100.00 0.714 

SO6 0.150 100.00 0.714 

SO7 0.125 71.43 0.743 

SO8 0.150 100.00 0.686 

SO9 0.075 85.71 0.771 

Weakness-

Opportunity (WO) 

WO1 0.150 

0.168 

100.00 

85.71 

0.686 

WO2 0.150 100.00 0.686 

WO3 0.294 28.57 0.638 

WO4 0.150 100.00 0.686 

WO5 0.125 71.43 0.657 

WO6 0.150 100.00 0.686 

WO7 0.150 100.00 0.686 

WO8 0.200 85.71 0.686 

WO9 0.162 71.43 0.571 

WO10 0.150 100.00 0.686 

Strength-Threat 
(ST) 

ST01 0.075 

0.125 

85.71 

74.29 

0.629 

ST02 0.150 100.00 0.714 

ST03 0.125 71.43 0.743 

ST04 0.125 71.43 0.743 

ST05 0.150 100.00 0.714 

Weakness-Threats 

(WT) 

WT01 0.150 

0.148 

100.00 

71.43 

0.686 

WT02 0.200 85.71 0.686 

WT03 0.175 42.86 0.600 

WT04 0.087 71.43 0.600 

WT05 0.125 71.43 0.743 

WT06 0.150 57.14 0.571 

4- Discussion 

4-1- e-Collaboration Success Factors 

FDM analysis for the first construct (Strengths - Porter’s Diamond Determinants) meets the threshold standard 

where the value is d ≤ 0.2 but does not meet the 75% expert-group consensus target because the value is 74.29%. In 

this construct, the consensus was still obtained from the expert panel, but the results did not meet the standards 

because some factors were considered to be inappropriate. Researchers took the indicator with the lowest consensus 

value, e-collaboration: strengthening online marketing based on word of mouth (WoM), and asked the experts for 

more input. One expert stated that the context of e-collaboration is not only for online marketing but rather, how to 

usefully enhance technology to improve the tourism experience. One indicator received 100% expert-group consensus: 

e-collaboration can take advantage of an open and modern technology platform to improve the economy in rural areas. 

The platform could be considered an application that supports the integration of producers and consumers without 

mediators [36].  

E-collaboration also provides an opportunity for members to conduct business activities better, that is, quickly 

accessing the information needed and carrying out administrative activities smoothly and transparently [36, 43]. Thus, 
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e-collaboration can help a village manage its tourism activities efficiently and effectively. In addition to acquiring 

benefits for internal activities, members will share knowledge, collaborate in developing a product, and market it 

together by collaborating [16, 37, 56]. The majority of experts also agreed that e-collaboration would significantly 

help SMEs in remote locations. E-collaboration also facilitates local entrepreneurs’ involvement to increase the quality 

and quantity of their business [16] because they will achieve a stronger market position and help each other. One 

expert also said that in these conditions, collaboration must be directed to digital or electronic formats. The next step, 

according to that expert, is how to collaborate and coordinate with various stakeholders using information technology. 

Studies show knowledge sharing is an important factor in e-collaboration. Knowledge in one person or one business is 

growing, accommodated in e-collaboration, and used to solve common problems in the tourism business [48]. The e-

collaboration concept is very supportive of e-commerce transactions in the context of online product sales [39]. The 

current study shows that SMEs’ adoption of e-commerce is still relatively low and slow, especially for tourism 

businesses in rural areas. Several limitations hinder the adoption of e-commerce for tourism SMEs: limited resources, 

business environment, and attributes related to IT preparation.  

The FDM analysis results for the second construct on the success factors of e-collaboration for rural tourism, the 

elements included in the Weakness dimension mapped to each determinant in the Porter’s Diamond model, fulfills the 

first prerequisite to reach consensus. In this construct, four indicators related to culture, e-collaboration governance, 

and collaboration models have a threshold value of d > 0.2. The researcher further investigated these findings by 

conducting interviews with experts and reviewing relevant references. All sources agreed that cultural elements need 

to be considered in an IT adoption because they may become obstacles if not appropriately managed. In general, it is 

expected that e-collaboration will become a framework or tool that is inherent in society. One study stated that the 

influence of culture in adopting new technology would differ in each country. In developing countries, IT adoption 

shows that social networks are significant in building social and emotional cues for adoption, especially for people in 

rural areas who still have concrete collectivist elements [64]. From a technical point of view, the government prepares 

the infrastructure in stages, but how people are willing to share, cooperate, and see this activity as a collaboration and 

not competition is a very significant social aspect that needs to be studied more deeply. The experts also agreed that 

culture needs to be developed to see beyond this effort as a one- or two-year project. The infrastructure can be used in 

the long term and even over decades, but how to perform and manage activities on this infrastructure will be a 

significant challenge. Expert opinions differ regarding how COVID-19 and its impact on rural communities will shift 

the paradigm. Several previous studies stated that cultural differences were an obstacle to technology acceptance in 

rural areas [15, 36, 51, 57] negatively affected by COVID-19. The paradigm shifts occurred quickly and can be 

thought of as a “blessing in disguise” because the pandemic made everyone think of the use of IT at the same time, 

including rural communities. Without conscious attention, a shift that had been difficult for people in rural areas to 

consider ultimately united people in wanting to collaborate digitally. 

Another major concern in realizing e-collaboration is the lack of IT capability in rural areas [42, 45], including IT 

infrastructure and digital literacy. The lack of IT capability addresses IT standards, models, or governance in an e-

collaboration that does not yet exist [36, 57]. Learning from the current conditions if a crisis occurs, governance is 

critical for tourism resilience and recovery. Public-private partnerships and various collaboration models have been 

strengthened by increasing stakeholders’ participation at multiple administration levels and private sectors in the 

tourism industry in some countries. Other resource constraints that need to be adequately identified are human 

resources to operate IT and IT procurement and maintenance budgets [36, 39, 43, 47, 50, 53, 56, 57]. E-collaboration 

can reduce costs in acquiring knowledge and innovation. However, companies must also incur transaction costs when 

collaborating, which can also be decreased if collaborators have high trust and a fundamental understanding of sharing 

resources. Finally, collaboration cannot take place if there is no element of trust among stakeholders [15, 16, 37,48, 

50, 56, 57, 60]. 

Ten indicators have a threshold value of d ≤ 0.2 in the FDM analysis results for the third construct (Opportunities - 

Porter's Diamond Determinants) and fulfill the first prerequisite to reach consensus. However, in the second 

prerequisite, the 75% expert-group consensus for d ≤ 0.2 is 74.29%. The consensus was still obtained from the expert 

panel in this construct, but the results did not meet the standards. One expert is not sure that this factor, “e-

collaboration supports efforts to prepare product diversity,” is an opportunity for e-collaboration for rural tourism 

development. In interviews, participants stated that the operational definition of e-collaboration was not adequately 

explained in the questionnaire, and this lack of clarity caused some doubt when responding to the questionnaire. The 

questionnaire also does not indicate the ultimate goal of the study, whether the end would be to build a platform or a 

model, so the product diversity factor was identified as an opportunity. A tourist spot often has a “best time” to visit. 

Collaboration members need to provide other products and tourist attractions to maintain tourism continuity 

throughout the year. Thus, e-collaboration is not only a platform but also a business with a new management method 

[46, 48]. Markets can change quickly, and the level of competition is high enough to encourage a business to find new 

ways to maintain its business [45, 51, 56]. E-collaboration also provides entrepreneurs opportunities to build their 

digital business content, products, and services and continuously innovate [16, 36]. 
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Next is the fourth construct (Threats - Porter's Diamond Determinants), which is included in the Threat dimension, 

mapped in each determinant of Porter’s Diamond model. The FDM analysis results on this construct have met the first 

prerequisite to reach a consensus threshold value of d ≤ 0.2. In this construct, the consensus is still obtained, but the 

75% expert-group consensus has not been fulfilled (71.43%) due to differences of opinion about whether e-

collaboration will cause information overload. This factor may occur, but in the initial stage, e-collaboration focuses 

on functionality because e-collaboration is expected to be a post-pandemic rural tourism recovery strategy. 

Although the opportunities and benefits of e-collaboration have been explored in detail, it is important to be 

vigilant about obstacles and even threats. Focusing too much on the use of IT can neglect communities and institutions 

that previously had a more significant role in local information and knowledge systems [47] or even exacerbate the 

digital divide in that society [36]. Parties who feel they have better capability could dominate e-collaboration, making 

other members dependent on one party [43, 65]. There is also a concern that specific individuals might organize or 

lead associations solely for their own benefit [16]. IT implementation tends to buy technology, so dependence on 

vendors is relatively high. The knowledge gap between collaborators is another opportunity for conflict in an e-

collaboration. Some of the problems and concerns arise from the public reaction to the current crisis: the emergence of 

a new digital divide, issues of data security and privacy, and ethical use of technology at all levels of the tourism 

industry due to the intensive use of IT [65, 66]. Meanwhile, the problem of the digital divide itself has existed for a 

long time in rural areas [67]. 

4-2- The E-collaboration Strategies 

Of the four constructs in this section, three have complete consensus from experts (SO strategy, WO strategy, and 

ST strategy) because they fulfill three prerequisites of FDM analysis (Table 10). Meanwhile, one other construct, the 

WT strategy, still achieves consensus but does not meet the 75% expert-group consensus because there are differences 

of opinion among experts related to the culture, which have been widely discussed at the beginning of this paper.  

SO strategies take advantage of opportunities by maximizing a company’s internal strengths, one of which is the 

support and management commitment. This strategy is closely related to other techniques because it will increase 

ongoing e-collaboration activities, affecting rural tourism’s sustainable management. Loyalty is an inseparable part of 

a long-term relationship and is described as a lasting intention from all collaboration members to maintain a 

relationship that is considered valuable and is a sustainable competitive advantage for the company [63]. All 

collaboration members must have the exact definition of the problem they face: to recover businesses that collapsed 

due to physical restriction policies. It is necessary to pay attention to several factors, including leadership, goals, 

communication, time availability, funding, and collaboration with local governments to realize e-collaboration for 

sustainable tourism villages [68]. Previous studies have shown that it is difficult to move to a sustainable tourism 

model. IT-based collaborative activities are seen as an opportunity to transition to such a sustainable tourism model. 

Collaborative activity is driven by the same values, norms, knowledge, and views, attracting sustainable tourism 

[69]. However, e-collaboration activities must still attend to social aspects that play a significant role in ongoing 

collaboration activities. The successful implementation of IT is more influenced by social factors, one of which is 

culture, than technological aspects [70]. In responding to disasters, effective inter-agency collaboration is essential for 

tourism recovery efforts. The tourism industry is problematic because it involves many stakeholders. To help reduce 

the harmful effects of disasters, tourism needs ongoing efforts to maintain and develop collaborative relationships 

between stakeholders [14, 71]. E-collaboration is also expected to become a collaborative network and a joint effort 

carried out for the long term to meet individual and shared goals. Sustainable tourism in rural areas utilizing this IT 

can be a strategy to survive for an indefinite period if developed with good planning [72], including planning for when 

a disaster or crisis occurs. Future research related to IT in tourism should be focused on increasing innovation, 

sustainable tourism, and improving the welfare and quality of life of rural communities. Possible research topics are 

related to innovative e-collaboration governance and resilience, especially in response to an unprecedented crisis 

caused by the COVID-19 pandemic [3]. The speed of recovery would also be interesting to research.  

Competitive advantage is no longer simply relying on natural resources but is also driven by integrating IT and 

innovation in a tourism destination [73]. E-collaboration for tourism is seen as harnessing IT as a strategic tool to 

develop rural tourism. E-collaboration can be made on a digital platform to share resources or knowledge and 

collaborate with stakeholders in the tourism industry. One example is virtual tours. Virtual tourism offerings were 

somewhat underdeveloped prior to the pandemic, making them ideal for today’s tourism businesses to develop 

business models and offer new digital-based products [74]. In digital tourism products, several business actors can 

collaborate to improve the experience of traveling virtually. An excellent virtual tourism product needs support from 

various parties, including the government, to train and expand skills development programs [73]. 

E-collaboration initiatives are not solely focused on online marketing activities but are also a series of initiatives to 

build a relationship or network of tourism association members (whether based on region, market or function) and 

local communities. Structured collaboration forms are encouraged to prepare sustainable tourism in rural areas [42]. 

Another goal is to create new tourism services or experiences and customize tourism products to increase business 
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continuity and improve visitors’ experiences [16]. E-collaboration will increase the substantial involvement of tourism 

associations with a significant focus on product development and not only numerous attractions [56].  

WO strategy must be carried out to overcome the weaknesses of e-collaboration by taking advantage of 

opportunities related to limited information technology resources and their management. Governance offers valuable 

guidance for the goal of collaborating electronically. In e-collaboration governance, actors’ roles will be regulated, 

such as preparing electronic media for dialogue, building trust, understanding common goals, institutional 

arrangements, and leadership [37]. In developing a strategy for IT-based initiatives, apart from defining the actors 

involved, it is also necessary to emphasize the importance of actor commitment in the process of interaction and 

negotiation, alignment of interests between actors, and their ability to carry out active roles [75]. In a collaborative 

activity, leadership produces visible and tangible results, especially in difficult times like recovery from the effects of 

the COVID-19 pandemic. In addition to governance, it is also necessary to prepare an e-collaboration framework. A 

framework can maintain the collaboration by minimizing knowledge gaps among stakeholders, reducing conflict of 

benefits among stakeholders, and maintaining long-term collaboration [51]. The framework is also helpful in 

providing a better understanding of how e-collaboration can be used to build adaptive capacity for rural tourism in a 

crisis. When developing strategies to reduce the risk of conflict, it is necessary to know and understand who the 

potential collaborators are and potential problems and targets [54].  

E-collaboration is based on an evolutionary partnership model, through clear stages: antecedents, problem sets, 

direction setting, arrangement, and results, which various institutions will later facilitate in rural areas in both 

developed or developing countries [6]. Analysis and monitoring are necessary for e-collaboration to run according to 

its objectives during the collaboration process. Monitors can include actors’ commitment from various sectors to a 

common tourism development agenda and structured forms of coordination to promote sustainable tourism in rural 

areas [42]. Based on expert experience (in general), collaboration awareness is driven by the potential cost efficiency 

and benefits of a network [56]. Most of the tourism industry businesses are small businesses that already have their 

market. However, when a crisis occurs, it becomes tough for them to maintain a business or open a new business. To 

answer the challenges and at the same time take advantage of opportunities for tourism SMEs, it is necessary to 

encourage the development of cooperative relationships by using similar or complementary resources so that 

collaborative activities can strengthen their competence [76]. 

The government’s role in e-collaboration activities is to support, encourage, assist, and foster collaboration. The 

government is also expected to be the driving force, providing funding (e.g., grants or low-interest loans) and business 

referrals, including policy [77]. Governance and monitoring can be prepared so that e-collaboration activities can 

produce results following its objectives. The government should think of the bigger picture and have an open and 

transparent future vision to encourage collaboration [56]. Infrastructure, both physical and IT, is the government’s 

responsibility, which can be worked on in partnership with private companies. Currently, the Indonesian government 

has prepared a development unit from the Telecommunication and Information Accessibility Agency under the 

Ministry of Communication and Information to prepare Internet access as a foundation for e-collaboration activities 

for 83,218 villages and wards throughout Indonesia. This access will be implemented in stages. Until now, the portrait 

of infrastructure in Indonesia can be seen by the availability of sufficient backbone, middle mile, and last-mile 

network access, although there are still limitations considering Indonesia has 17,500 islands. The strategy combines 

terrestrial technology with non-terrestrial technology and mobile broadband with fixed broadband to provide Internet 

access to more islands. 

ST Strategy is a strategy that must be done so that the strengths of e-collaboration can minimize the threat. Citizen 

involvement is extensive in this strategy. A collaborative approach involves residents to maintain a high quality of life 

for residents and succeed in an increasingly competitive market. The collaborative process should listen to people’s 

opinions on how they perceive their well-being and how tourism affects this [78]. The tourism industry involves 

interactions between organizations, people, and events in various subsystems. This interconnected system’s 

complexity is a challenge for researchers in the tourism sector to prepare a post-crisis recovery mechanism [79]. With 

this mechanism, the tourism industry will be more resilient and have a crisis recovery strategy. In a tourism activity, 

failure to empower and involve the community in tourism management endangers the tourism ecosystem’s long-term 

survival and the people in the area [57]. Locality and cultural dimensions are of concern in developing collaborative 

initiatives that utilize information technology [16]. COVID-19 is a valuable opportunity to rethink and reorganize 

tourism management centered on communities and local communities [80].  

WT strategies are any strategies that must be done to overcome the weaknesses and threats of e-collaboration, one 

of which is culture. The challenge of collaboration is knowing how to start working together and identify who will 

take the initial initiative. It is also necessary to create a culture where collaboration becomes more natural so that e-

collaboration members can interact online in an open, informal, and transparent manner. It is hoped that this can 

increase a culture of sharing and increase trust among collaboration members. Goodwill of individuals involved in 

collaboration was identified as an initial goal of e-collaboration [81], followed by defining clear goals and roles for 

each member. Collaboration frameworks must be community centered [80]. The part that individuals have in the 
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community is crucial in e-collaboration. These roles will vary and involve various stakeholders, such as small business 

owners, local authorities, NGOs, and even community volunteers. Related to conflict, several things that must be done 

to overcome friction in e-collaboration are preparing a planned collaboration process, designing communication, 

building trust, and preparing collaborative leadership [42]. Some steps must be emphasized in the preparation process: 

commitment to the process, sharing understanding, process clarification, and stakeholder preparation for a negotiation. 

The sub-process at the sharing understanding stage includes defining clear goals, defining common problems, and 

desired goals. The appointment of a person or party who acts as a facilitator in e-collaboration is needed to anticipate 

future conflicts. 

The e-collaboration strategy approach in rural tourism emphasizes the socio-economic contribution to society by 

encouraging non-hierarchical and flexible partnerships between the government (public) and non-government 

(business and community) sectors to mobilize the local community, cultural and natural resources [6]. The structuring 

or e-collaboration implementation stage for rural tourism requires constructing suitable structures to institutionalize 

tourism and rural development processes to maximize local rural communities’ socio-economic contribution. The 

partnership that is built must be equal between government and non-government stakeholders concerning decision-

making. 

5- Conclusion 

There is a general agreement between literature and experts that it is imperative to understand better the strategic 

value of e-collaboration activities in rural tourism. Rural tourism development is currently an answer to the multiplier 

effect of the crisis conditions due to COVID-19. E-collaboration will play an essential role in ensuring business 

competitiveness and supporting the sustainability of rural tourism activities in the future. Collaborative partnerships 

harnessing IT are governance mechanisms of particular relevance for addressing skills, managerial, infrastructure 

limitations, and innovation deficiencies. The area of investigation in this research is Indonesia because it represents a 

country with much potential for rural tourism. The methodology used can be replicated in a wider context to develop 

rural tourism in other developing countries. This research can be used as a reference for the recovery of rural tourism 

in developing countries with characteristics similar to Indonesia. 

However, this study’s contribution has several limitations that open opportunities for new research. First, the local 

government’s perspective is considered a representation of the citizens’ point of view, so there may be differences. 

Future research is expected to directly involve citizens and consider collaborative research with the government, 

tourism industry, universities, media, and local communities. Second, the e-collaboration research conducted thus far 

has not explored its benefits for rural tourism, so the references used as material in this literature study are limited. 

Indicators that do not reach consensus are due to a gap between research time and the massive acceleration of 

digitalization since COVID-19. Given that e-collaboration research for rural tourism is relatively new, this paper is a 

literature study that highlights the success factors and implementation strategies to support future research. 
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