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Abstract

:

Creating a suitable travel package has become increasingly difficult for businesses within the tourism industry because of various factors affecting tourists’ decision-making behavior and businesses’ desire to make profits. This paper proposes a novel approach to service design within the tourism industry by integrating the analytic hierarchy process (AHP) and the theory of inventive problem solving (TRIZ) to design a suitable travel package while taking into account both consumer and business perspectives. Through a case study application, we identify the most important consumer and business factors with AHP and the Delphi method and then solve the existing contradiction with TRIZ. We collect both qualitative and quantitative data from experts and visitors through a survey approach consisting of 56 fully completed responses for a target of only 35 responses as required by AHP. We analyze these data using Super Decisions software to obtain the necessary results. AHP helps weigh and rank the 4 criteria and 16 sub-criteria, whereas TRIZ provides recommendations to resolve the contradiction, based on the 40 inventive principles, to create a cost-effective travel package to Belize in Central America. The main contradiction was feasibility versus cost, and the most applicable corresponding principles were dynamization, self-service, local quality, and prior action. Overall, this paper gives vital insights into the tourism sector to anyone interested in this topic and provides a precise AHP-TRIZ application framework with clear procedures. The results and methodologies could also help scholars and academics with future AHP-TRIZ applications in other research fields or possible expansions of this new approach.






Keywords:


analytic hierarchy process (AHP); Delphi method; decision making; service design; theory of inventive problem solving (TRIZ); tourism












1. Introduction


Creating a suitable travel package has become increasingly difficult for businesses within the tourism industry, mainly because of the various factors affecting tourists’ decision-making behavior and businesses’ desire to make profits. The factors influencing the decision-making behaviors of tourists could be internal or external. Internal factors include both personal and social factors, such as freedom, self-empowerment, independence, companionship, etc. [1], whereas external factors include tourist destination qualities and previous experiences [2]. Too many factors make it very difficult for both visitors and tourism-related businesses to choose the best alternatives, thus creating a complex problem.



There are few studies [3,4,5,6,7,8] analyzing tourists’ decision-making behaviors or discussing influential destination qualities regarding travel packages. The present study is a conference extended paper [9]. Previously, the best strategy for designing a travel package was the marketing mix, or the four Ps, suggested by Medlik and Middleton [10]. The first P is product, which covers the entire experience from the time visitors leave home until they return. As a result, tourism products must be regarded as a whole. The use of pricing, according to Middleton [11], is particularly essential in regulating demand and income. Tourism is a high-risk and high-involvement transaction for its customers. It entails devoting a significant sum of money to something that is relatively unknown; thus, the role of financial, social, and cultural capital may also affect tourists’ decision to travel [12]. Tour operators may be required to make early selections or set a price twelve months before making a transaction. Furthermore, “place” includes all points of sales that give access to tourism products, not just a tourist destination or facility [11]. However, different age groups may define “place” differently based on the personal desires they wish to satisfy [13]. Finally, according to Kolter and Keller [14], promotion boosts demand by instilling a good picture of a product in the minds of potential buyers through direct marketing, sales promotion, public relations, advertising, and publicity.



However, as time passes and our world changes, so do tourists’ and businesses’ needs and wants. Tourists might have newer demands regarding travel packages, and businesses would always want to increase profits. Therefore, our research questions (RQs) are the following:



RQ 1. What are the most influential factors affecting tourists’ decision-making behavior in selecting a travel package?



RQ 2. What are the most important business factors for agencies when creating a travel package?



RQ 3. How do we create a suitable travel package for any kind of visitor while also taking into account the perspective of businesses?



First, to address this complexity, we need an analytical approach, which requires a framework. Then, we must solve the existing contradiction between consumers and businesses. Therefore, our main objectives are:




	
To formulate a clear and precise framework for the creation of a suitable travel package by identifying the most influential consumer and business factors;



	
To solve any contradiction between consumers and businesses during the development process by making the necessary recommendations for the most suitable and satisfactory travel package for both consumers and businesses.








The most applicable method for this kind of multi-criteria decision-making (MCDM) problem is the analytic hierarchy process (AHP), particularly for its criteria selection, weighting, and ranking techniques [15]. However, we must still resolve the existing contradiction between consumers and businesses. Thus, we propose the use of the theory of inventive problem solving (TRIZ) for its creative problem-solving principles, designed specifically for innovation. However, although AHP is commonly integrated with other MCDM methodologies, such as the Delphi method, to the best of the authors’ knowledge, this is the first application of AHP-TRIZ integration specifically for service design within the tourism industry. Thus, in summary, our research contributions are as follows:




	
This study expands the literature by proposing a novel AHP-TRIZ integrated approach to service design within the tourism industry. We contribute to the topics of service design and decision making by designing an intangible product (a travel package) through the applicability expansion of the methodologies (AHP and TRIZ) in a new area (within the tourism industry).



	
We also provide a precise framework for the application process of this new approach, with clear directions and step-by-step procedures.



	
The results and methodologies could also assist scholars and academics with future AHP-TRIZ applications in other research fields or possible expansions of this integration.



	
Overall, this study provides vital insights into the tourism sector to all individuals interested in this topic.








The remainder of this study is organized as follows: Section 2 provides a comprehensive research background and assessment of the literature. Section 3 discusses the methods used to determine criteria weights, rank alternatives, and resolve contradictions. Section 4 presents a case study application within the Belize tourism industry. Section 5 analyzes the findings and provides recommendations. Finally, Section 6 discusses implications and conclusions.




2. Research Background


AHP is a popular group decision-making method that has been applied in various areas [16], including education [17,18], government [19,20], industry [21,22], business [23,24,25], and healthcare [26,27,28]. This method uses software packages and appeals to decision-makers or managers at every stage of the decision-making process. The approach also allows for the prediction of results, which may then be used to evaluate options, distribute resources, compare benefits and costs, and exercise system management [29]. However, although AHP has been applied for strategy development [30,31,32] and service design [33,34,35] within the service industry, only a few studies [36,37] have implemented this methodology in relation to tourism packages.



The Delphi method is a process that aims to achieve consensus by collecting opinions from experts on research questions or specific topics. This process is normally conducted through questionnaires. The group of experts is not physically assembled. Delphi has been applied mostly in the fields of science and technology [38,39], with some other applications in education [40,41], economy [42,43], healthcare [44,45], public policy [46,47], and business [48,49].



TRIZ is a problem-solving technique that has been utilized by renowned corporations and taught in many universities throughout the world since the 1990s [50]. Although the origins of TRIZ are not completely scientific, its approach has been scientifically observed by academic students through evaluations and tests. The majority of TRIZ applications are in industry [51,52,53,54], with some other applications in business [55,56,57,58]. However, to the best of the authors’ knowledge, there has not been any application of TRIZ specifically for service design within the tourism industry.



The only available AHP-TRIZ application attempts for service design, thus far, are found merely in international conference papers [9,59,60,61]. In addition, most previous applications of AHP-TRIZ for construction design, manufacturing, and quality only address issues regarding the improvement of physical products. For instance, Chen and Fangtsou [62] derived a collaborative software design procedure from AHP, TRIZ, and the maturity index on reliability (MIR) through IoT-enabled knowledge-sharing architecture. They used AHP for collaborative tagging decision making, TRIZ for the internalization of problem solving, and MIR for combination. Their study presents a practical application of the proposed approach through a case study and evaluation analysis. Moreover, Rosli et al. [63] integrated AHP and TRIZ to assist engineers in designing an automotive door panel for a sedan car. They employed AHP to rank ideas generated by TRIZ in order to select the most ideal idea. Their results show that applying AHP to the problem-solving method of TRIZ avoids cost waste and increases design efficiency during the development process. In a second study, Rosli et al. [64] also employed AHP to improve solution creation, root cause analysis, and problem definition in TRIZ. Their results suggest that throughout the early design phase, AHP clearly enhances TRIZ. In another similar study, Hsieh et al. [65] designed a new shape for machine tools using TRIZ and fuzzy AHP. They employed TRIZ to suggest important design concepts for the shape and fuzzy AHP to assess and choose the best viable option. Their results provide a scientific method based on lean production for designing new products or enhancing old design processes. Furthermore, Vinodh et al. [66] offer a paradigm that incorporates AHP, TRIZ, and environmentally conscious quality function deployment (ECQFD) for developing sustainable and innovative automotive components. They conducted a study using ECQFD in conjunction with TRIZ to identify creative design alternatives for sustainable automotive components and AHP to determine the optimal innovative design. Finally, Desai et al. [67] present the conceptual design of a reconfigurable wheelchair through a study using the AHP-TRIZ integrated approach. They used TRIZ to develop an optimal conceptual design by overcoming design conflicts. The TRIZ contradiction toolkit is employed in the early conceptual design phase, and AHP is used for optimal conceptual design selection.



We apply AHP and TRIZ similarly to these previous studies. However, rather than enhancing a technological system or refining parts of a physical product, we focus on the overall design process of an intangible service, a travel package. In addition, for reliability and validity purposes, we apply the Delphi method to obtain an “official” list of factors and contradictions from experts for the AHP-TRIZ framework. Finally, we apply the ideal final result (IFR) business contradiction matrix rather than the engineering contradiction matrix used for physical products [68]. Table 1 illustrates the research structure.




3. Methodology


3.1. AHP


AHP is a decision-making and problem-solving method that utilizes multi-criteria logical reasoning [69]. It breaks down a problem into smaller blocks and makes judgments by comparing two issues at a time to generate ratio scales. The optimal alternative is then selected by synthesizing these ratio scales across the structure. Thus, we must first create a problem hierarchy to identify the factors influencing the choice. For each level of the hierarchy, AHP creates a pairwise comparison matrix using a 1 to 9 ratio scale, as shown in Table 2. Each judgment determines which of the two components is more relevant, in relation to the higher-level criteria, by comparing the dominance of an element in the left column to an element in the top row. Then, if the element on the left is less essential than the one on the top of the matrix, we insert the reciprocal value in the appropriate location in the matrix. The unit should always be the lesser of the two elements, with the bigger being approximated as a multiple of that unit. Moreover, a set of “n” elements in a matrix requires n (n − 1)/2 comparisons since there are “n” 1s on the diagonal for comparing elements among themselves; thus, half of the remaining judgments are reciprocals. Therefore, there are (n2 − n)/2 judgments, but only the bare minimum of n − 1 judgments may be elicited in some cases, as demonstrated in Table 3.



The validity of real-world data improves when two or more elements are compared. Therefore, to obtain priorities with acceptable consistency, the number of elements compared should not be too large. According to the Perron–Frobenius theorem [71,72], a positive reciprocal matrix’s greatest eigenvalue, λmax, should equal the consistency of the matrix. The consistency index (CI) quantifies the inconsistency of pairwise comparison matrices and the amount to which the discrepancy may still be regarded acceptable, as illustrated in Equation (1). The CI and the average of the randomly produced pairwise comparison matrix, termed random index (RI), reflect the departure from consistency, with the consistency ratio (CR) being CI divided by RI as indicated in Equation (2). The RI range is shown in Table 4. If λmax is closer to n, the outcome is more consistent. An additional comparison is conducted with RI using λmax − n divided by n − 1, thus achieving the estimation of the inconsistency ratio (IR) for the arbitrary pairwise comparison decision problem. If the IR is less than 0.1, the Super Decisions software will deem it acceptable or good.



Therefore, in summary, the AHP procedures include setting up the hierarchy structure, analyzing the goal, collecting the relevant literature, formulating the criteria, planning the alternatives when problems arise, designing and distributing the questionnaire, constructing the pairwise comparison matrix, conducting the consistency test, verifying the internal conflicts in the pairwise comparison matrix, integrating the results, and synthesizing the weights, criteria, and alternatives for the final ranking [73,74]. This study obtained the criteria and sub-criteria weights by following this set of procedures.



Consistency Index


  CI =    λ max    −    n       n    − 1    



(1)







Consistency Ratio


  CR =   CI   RI    



(2)








3.2. TRIZ


TRIZ stands for “teoriya resheniya izobreta-telskikh zadach,” or “theory of the resolution of inventive problems” [75]. It was created as a systematic knowledge-based technique for creative problem solving. The three core ideas of TRIZ are contradiction, ideality, and evolution patterns [76]. Contradictions emerge in an engineering system when one feature improves while another deteriorates. The two primary forms of contradiction are technical and physical contradiction. A technical contradiction occurs when an attempt to enhance one aspect of a system results in the worsening of other aspects of the same system, whereas a physical contradiction occurs when the physical state of the same system is subjected to contradictory criteria. However, a system’s function could be both useful and harmful. Therefore, these issues must be resolved by addressing all inconsistencies. Ideality happens when all the parts of a system or “machine” operate at maximum capacity [76]. Thus, ideality is a metric for how near a system is to achieving the intended end result, as shown in Equation (3). The system’s functions are the good features, while its worthless output and waste products are the negative aspects. TRIZ, therefore, aims to increase ideality.


  Ideality =     Perceived      Benefits       Cost    +    Harm         



(3)







Moreover, the three main types of TRIZ tools and approaches include knowledge-based tools, psychological operators, and analytical tools [77]. Knowledge-based tools, such as the 40 inventive principles, offer suggestions for the transformation of the system; psychological operators aid in the creative and problem-solving processes; and analytical tools aid in the formulation, modeling, and definition of the problem. The contradiction matrix, which has 39 improving and 39 deteriorating characteristics, with each cell entry having the most often utilized creative concepts, is the most employed TRIZ tool [78]. However, this study used the IFR business contradiction matrix because, instead of a physical product, we designed an intangible service. Nevertheless, even though the IFR matrix only employs 31 business-related characteristics, it still follows the same logic as the traditional contradiction matrix [68]. It also shows which of the 40 principles has been most often utilized to address an issue involving a specific contradiction. However, the trade-offs between any two attributes in the IFR matrix are independent of whether one is improving or deteriorating because this matrix, also known as the “win-win matrix”, is symmetrical. Table 5 shows part of the IFR business contradiction matrix, and Section 4 explains some of the 40 inventive principles.




3.3. Delphi Method


The Delphi method was created as a forecasting tool based on a panel of experts for structured communication [79]. The group of experts in the Delphi method responds to questions in numerous rounds. After each round, a facilitator summarizes the experts’ input and the reasoning given for their decisions. Before moving on to the next round, the experts must amend their answers as well as the answers of all the other experts in the panel. During this process, the range of possible replies narrows, and the group converges on the “right” answer. The process may be terminated after the conclusion of a few rounds, the establishment of consensus or the stability of the findings. The overall results are determined by the average of the final round. Therefore, for validity and consistency purposes, we implemented the Delphi method to structure the criteria and sub-criteria for the AHP methodology. This method provides more accurate results than any unstructured group.





4. Case Study


Traditionally, the most common process for creating a travel package to Belize involves four steps, as shown in Table 6. Agencies implement the “push” concept, whereby a product is displayed to consumers who, despite not seeking it, come across it and consider buying it [80]. Although this system may work for some agencies, experts within the tourism industry recommend a more improved system that incorporates tourists’ feedback and testing before promoting a travel package to end consumers [81]. This new process, as shown in Table 6, follows the “pull” concept, whereby a service or product attracts consumers and then companies pull them further towards their goods [80]. In both strategies, advertising defines which behavior consumers will have.



Therefore, to achieve the objectives of this new system, we created a precise AHP-TRIZ application framework, as shown in Figure 1, illustrating the following steps:




	
First, we surveyed the literature and conducted a review of all the factors influencing visitors’ decision to visit Belize.



	
Then, we applied the Delphi method with the first group of experts from the consumer perspective to identify an “official” list of relevant factors to create the criteria and sub-criteria for the AHP methodology.



	
Next, we constructed the AHP hierarchy structure, conducted the pairwise comparisons, and input the data into the Super Decisions software to obtain the results and consistency ratios for the most influential consumer factors.



	
Before moving on to the business perspective, we shared the results of the AHP consumer analysis with the business experts.



	
The second group of experts reviewed consumer feedback.



	
After that, we re-applied the Delphi method with the second group of experts who identified the most important business factors and business contradictions for the TRIZ methodology.



	
Moreover, we mapped the contradictions into the IFR business contradiction matrix to find the pairings of improving and decreasing characteristics.



	
For each pair, we determined the corresponding solution principles used for the recommendations.



	
Finally, we suggested that agencies first test the sample travel package and make the necessary adjustments or improvements before promoting it to the end consumer.








4.1. Consumer Perspective


Belize, which borders the Caribbean Sea, Mexico, and Guatemala, is both a Caribbean and Central American country. Tourism is a major source of revenue for the county; thus, maintaining the influx of visitors is critical to the country’s economy. Belize’s principal tourism-implementing organization, the Belize Tourism Board (BTB) [81], states that the main reasons for visiting Belize are friendly people, unique attractions, music, beaches, Belizean food, islands, adventure travel, wildlife, the tropical climate, location, ease of travel, and luxury. Visitors may pick from a wide range of travel packages for every type of trip. As a result, while developing a package for any kind of visitor, agencies must first determine the most influential consumer factors. Therefore, we conducted the following three evaluation rounds with the first panel of experts, composed of experienced and highly qualified individuals who have worked in the Belize tourism sector for many years, including international peace corps volunteers, locals, and archaeologists.



Round (1): Experts identified internal, external, positive, and negative factors influencing visitors’ decision to revisit Belize.



Round (2): Experts re-evaluated the relevance of each factor and ranked a new list of only external factors or destination attributes related to Belize.



Round (3): Experts re-ranked and approved an “official” list of factors used to create the criteria and sub-criteria for the main survey questionnaire.



When applying the AHP for decision making, seven factors are typically used. If there are more than seven factors, they are put into categories with comparable impacts. Instead of creating new factor categories, we used the “5 A’s” of tourism, suggested by Truong and King [82] as our main criteria because they coincided with the pre-existing destination attributes provided by BTB. The 5 As of tourism include accommodation; access; amenity; awareness, which also includes attitude; and attraction, which also includes activities. These elements combined create a successful tourism destination. As a result, developing a proper mix of these elements is very critical for tourism planning. Therefore, we used the official list of relevant factors provided by the experts, from the consumer perspective, as the sub-criteria by categorizing them according to the 5 As, as shown in Table 7. Lastly, we used these criteria and sub-criteria to construct the main survey questionnaire.



To generate ratio scales, we utilized AHP to break down the problem into smaller sections and make judgments by comparing only a pair of concerns at a time. These ratio scales were synthesized across a structure, and the optimum option was chosen. Figure 2 shows the AHP hierarchy structure with the objective of finding the most significant factors influencing visitors’ decision to revisit Belize.



Moreover, we selected and targeted a varied population sample of people who have visited Belize through an online survey, with a target of 35 responses as deemed sufficient according to AHP requirements. There were 182 attempts to complete the survey, but only 56 were fully completed. Respondents rated their importance in terms of impact, motivation, and value using the pairwise comparison technique and the 1–9 importance scale (see Table 2). Then, we used the Super Decisions software to tabulate the survey data and obtain the final significance rating. As shown in Table 8, we identified the most significant factors influencing visitors’ decisions to revisit Belize, as well as the inconsistency ratios for the criteria and sub-criteria. The inconsistency ratios for each cluster of factors were less than the necessary 0.1 rate for validity, reliability, and accuracy reasons. The most influential criterion, according to the Super Decisions results, was attractions and activities, which includes activities, built attractions, natural attractions, and private business developments. In addition, the most influential sub-criteria were natural attractions, affordability, people, and safety and security.




4.2. Business Perspective


We conducted the following five evaluation rounds with the second panel of experts, from the business perspective, consisting of travel agents, tour operators, guides, specialists, and philanthropists who have worked in the Belize tourism sector for at least five years.



Round (1): Experts first reviewed consumer feedback and then made a list of the most important business factors.



Round (2): Experts re-evaluated and ranked a collective list of factors gathered from all the other panel members and assigned a weight to each relevant factor.



Round (3): Experts re-ranked the collective list of factors and approved an “official” final list.



Round (4): Experts first identified all the possible contradictions and then, after reconsidering consumer feedback, made a list of only the main business contradictions.



Round (5): The list of main contradictions was merged and plotted onto the IFR business contradiction matrix to identify the corresponding inventive principles.



The most important business factors according to the experts were complexity, cost, risk, satisfaction, and feasibility. Each component is explained in detail in Table 9. The IFR business contraction matrix was used to synthesize the list of components, as shown in Table 10. Productivity manufacturability and product reliability were used to describe feasibility and satisfaction, respectively. After reviewing the experts’ feedback, we concluded that agencies aim to increase satisfaction and feasibility and minimize risk, complexity, and cost. The main contradictions are listed in Table 11 along with their accompanying characteristics.



We then mapped the contradictions onto the IFR business contradiction matrix to find the matching principles as conceptual solutions to each contradiction, as shown in Table 12. The principles included (1) segmentation, (2) taking out/separation, (3) local quality, (5) merging, (6) universality, (10) prior action, (12) remove tension, (13) “the other way around”, (15) dynamization, (16) slightly less/slightly more, (17) another dimension, (22) “blessing in disguise”, (24) “intermediary”, (25) self-service, (26) copying, (27) cheap disposable, (28) another sense, (35) parameter changes, and (37) relative change.



However, although the most significant consumer and business factors overall were natural attractions, affordability, people, safety and security, complexity, cost, feasibility, risk, and satisfaction, they are simply a generic depiction of visitors’ and agencies’ opinions. Therefore, if visitors demand a more personalized package, agencies must rethink the most important factors and find new contradictions to create an ideal travel package that satisfies and meets consumer requirements. For example, if a visitor is a budget traveler who only cares about affordability (not natural attractions, safety and security, or people), then agencies must reduce the price of the travel package and redesign it based on contradiction (A) in Table 10, reducing cost and increasing feasibility. The corresponding inventive principles for this contradiction would include (1) segmentation, (2) taking out/separation, (3) local quality, (5) merging, (10) prior action, (13) “the other way around”, (15) dynamization, (17) another dimension, (22) “blessing in disguise”, (25) self-service, (27) cheap disposable, and (35) parameter changes, obtained from #6 vs. #2, #6 vs. #7, #6 vs. #12, and #6 vs. #17, as shown in Table 11. The explanations and recommendations for some of these inventive principles would be as follows:



Dynamization (15): travel firms might want to lower costs from May to October during the low tourism season, deploy various groups of personnel to different areas, or as in (5) merging, form alliances with other service providers.



Self-Service (25): Visitors could make their own meals, clean their rooms, and drive themselves. They might also explore on their own and use their own equipment for diving, cave tubing, snorkeling, and so on. In addition, to create a greener image, agencies might rent equipment and recycle or reuse goods such as napkins and towels.



Local Quality (3): Travel firms might be able to supply vouchers from local companies. Open rooms with fresh air and sea breeze might help hotels and resorts save money on power. For additional fun and discovery, tourists might stay downtown or in small towns, where they might meet locals and learn about the local cuisine, culture, and other aspects of life.



Prior Action (10): Visitors can plan for sights, meals, activities, and other aspects of their vacation so that everything is ready when they arrive. Additionally, to save time, travel firms might create itineraries and backup plans.



These options could lower the overall cost and final price of the travel package, therefore resolving contradiction (A). However, not every approach is guaranteed to work perfectly; some may only work partially. As a result, we propose combining or selectively using these recommendations to create the most suitable travel package for both consumers and businesses.





5. Discussion


Therefore, our findings coincide with the findings of previous studies, which have successfully integrated AHP and TRIZ to design or improve physical products or processes, as discussed in Section 2. We integrated AHP and TRIZ in the same manner to successfully design a service. Thus, overall, our aggerated results strongly suggest that using AHP for decision making, ranking, and selection in combination with TRIZ’s concept generation and problem solving clearly improves the TRIZ methodology and provides better results.



After reviewing the results, we have made the following observations and recommendations. Belize’s foreign earnings rely heavily on tourism. As a result, maintaining the influx of visitors by improving the most influential consumer factors is critical to the economy. The increase in foreign exchange is directly linked to the development of the tourism industry. Therefore, when it comes to attractions and activities, particularly natural attractions, the country should provide a natural environment that is free of pollution and exploitation of local resources. It must also be recognizable or easy to locate, capable of receiving visitors, and safe. This can only be achieved through proper funding and management. Moreover, although tourism is mainly positive, it still has some critical negatives we must not omit. Many environmental issues need to be addressed, for example, water and land pollution and the destruction of corals or ancient landmarks by the arrival of thousands of cruise ships with tons of visitors daily. Thus, designing a travel package requires careful environmental and economic consideration. More investments should go towards environmental protection projects to address modern pollution problems and prevent, conserve, and manage natural resources. Funding priority should also be given specifically to safety and security (crime control and safety of travel) to protect tourists from theft, crime, violence, scams, etc. More security is needed for dangerous areas, hotels, casinos, and other famous tourist areas, especially during high-tourism seasons. Given that affordability includes both transportation and accommodation costs, both public and private investments are needed to enhance these two factors. Prices can be readjusted to meet different market demands in order to achieve improvements in overall visitor satisfaction. Lastly, regarding people, more funding should go towards educational programs for locals about tourism and training programs for those in direct contact with tourists. It is imperative for them to be more welcoming and have a more positive attitude towards tourism. They should be educated accordingly through incentivized employment opportunities such as workshops, business start-up opportunities, etc. The Belizean government should support tour guide training programs to increase their abilities, the general quality of the tourism product, and the overall visitor experience.




6. Conclusions


This paper integrates AHP and TRIZ to design a suitable travel package for any kind of tourist by considering the perspectives of consumers and businesses. First, we determined the most influential consumer factors using various AHP tools (answering RQ1). Then, we implemented TRIZ tools to determine the most important business factors, eliminate contradictions, and provide recommendations for a specific travel package (answering RQ2). AHP and the Delphi method are used as decision support techniques that accurately express qualitative and subjective judgments in this multi-criteria decision-making context, whereas TRIZ helps with problem resolution.



Overall, this study expands the literature by proposing a novel AHP-TRIZ integrated approach to service design within the tourism industry. We contribute to the topics of service design and decision making by designing an intangible product (a travel package) through the applicability expansion of the methodologies (AHP and TRIZ) in a new area (within the tourism industry). This study not only gives valuable insights into the tourism sector but also provides a precise framework for the application process, with clear directions and step-by-step procedures (answering RQ3). Thus, this study also serves as an AHP-TRIZ application guide for future advancements or implementations in other research fields, countries, or industries. The results of this study could be beneficial to many stakeholders within and outside the tourism industry. Tour operators and travel agencies can supply more information and build better destination packages for new and repeat visitors, since they offer many vital services within the tourism industry. Agencies can also offer a variety of new activities and recreational opportunities that are more likely to produce higher levels of satisfaction for various groups of tourists. Visitor centers can highlight tourist locations and activities that are more likely to be chosen by visitors. BTB or the Ministry of Tourism may also want to take this approach into consideration when designing new attraction schemes or preparing promotional material, providing tourism that optimizes advantages and satisfaction for tourists. Foreign tourists, particularly first-time visitors, could also learn more about Belize and why they should visit this country. Finally, academics, scholars, and other researchers working on this issue/topic may find the various ideas, techniques, and empirical data analysis to be very useful for future research.



However, we only concentrate on destination attributes affecting tourists’ decision making, not on the internal factors that could show tourists’ general perceptions of the country, such as motivation, mood, attitude, ability, etc. In addition, there may also be discouraging or negative factors causing international visitors to never return. Therefore, additional questions, statements, and/or personal comments regarding the internal factors affecting tourists’ decision making could be included in the questionnaires. Moreover, a more in-depth analysis of the interconnections or correlations among the most influential factors can be carried out using the analytic network process (ANP), which could provide more informative results. In addition, surveys with larger samples could be used in the future to better reflect the overall foreign visitor population. This could involve targeting both first-time and repeat visitors to compare the before and after results. Finally, the AHP-TRIZ integration approach could be further enhanced with other tools, such as quality function deployment (QFD) or failure mode and effect analysis (FMEA), or applied in other areas.
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Figure 1. AHP-TRIZ Framework. 
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Figure 2. AHP Hierarchy Structure. 
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Table 1. Research Structure.






Table 1. Research Structure.





	
Methodology

	
Procedure

	
Perspective






	
Delphi Method

	

	
Identify criteria






	
Consumer Perspective




	
AHP

	

	2.

	
Determine most influential consumer factors










	
Delphi Method

	

	3.

	
Determine important business factors







	
Business Perspective




	
TRIZ

	

	4.

	
Apply business contradiction matrix










	

	

	5.

	
Create suitable travel package
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Table 2. Importance Scale [9,70].






Table 2. Importance Scale [9,70].





	Importance Intensity
	Definition
	Explanation
	Reciprocal





	1
	Equal importance
	Two activities contribute equally to the objective
	1



	2
	Weak
	Intermediate value between two judgments when compromise is needed
	1/2



	3
	Moderate importance
	Experience and judgment slightly favor one activity over another
	1/3



	4
	Moderate to essential
	Intermediate value between two judgments when compromise is needed
	1/4



	5
	Essential importance
	Experience and judgment strongly favor one activity over another
	1/5



	6
	Essential to very strong
	Intermediate value between two judgments when compromise is needed
	1/6



	7
	Very strong importance
	An activity is favored very strongly over another
	1/7



	8
	Very strong to absolute
	Intermediate value between two judgments when compromise is needed
	1/8



	9
	Absolute importance
	The evidence favoring one activity over another is of the highest possible order of affirmation
	1/9
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Table 3. Matrix M [9,69].






Table 3. Matrix M [9,69].





	Matrix M
	Transposed Form
	Complete Form





	   M =        m  11          m    12        m  13              m      21            m      22            m      23              m      31            m      32            m      33           
	   M =        m  11        m  12            m    13          1   m  12              m    22            m    23          1   m  13          1   m  23              m    33           
	   M =      1         m    12            m    13          1   m  12        1     m  23          1   m  13          1   m  23        1        
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Table 4. Random Index [9,70].






Table 4. Random Index [9,70].





	n
	RI





	10
	1.49



	9
	1.45



	8
	1.41



	7
	1.32



	6
	1.24



	5
	1.12



	4
	0.09



	3
	0.58



	2
	0.00



	1
	0.00
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Table 5. A Portion of the IFR Business Contradiction Matrix [68]. Table 5 uses bolded vertical and horizontal headings for variable comparison.






Table 5. A Portion of the IFR Business Contradiction Matrix [68]. Table 5 uses bolded vertical and horizontal headings for variable comparison.





	

	

	
Capability

	
Cost

	
Time

	
Risk

	
Interfaces




	

	

	
1

	
2

	
3

	
4

	
5






	
1

	
Capability

	

	
2, 4, 15, 38

	
21, 38, 35, 23, 15

	
3, 9, 24, 23, 36, 11

	
3, 13, 24, 33, 38




	
2

	
Cost

	
2, 4, 15, 38

	

	
26, 34, 1

	
27, 9, 34

	
13, 26, 35, 1




	
3

	
Time

	
21, 38, 35, 23, 15

	
26, 34, 1

	

	
1, 29, 10, 11

	
15, 25, 35, 1




	
4

	
Risk

	
3, 9, 24, 23, 36, 11

	
27, 9, 34

	
1, 29, 10, 11

	

	
6, 29, 15, 14, 17




	
5

	
Interfaces

	
3, 13, 24, 33, 38

	
13, 26, 35, 1

	
15, 25, 35, 1

	
6, 29, 15, 14, 17
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Table 6. Steps for Creating a Travel Package.






Table 6. Steps for Creating a Travel Package.









	Common Process
	New Process





	Step 1. Agencies evaluate the best possible combinations of sites, activities, and amenities to create the most suitable travel package for any kind of tourist, based on their expertise and experience
	Step 1. Agencies first collect consumer feedback, then evaluate the best possible combinations of sites, activities, and amenities to create the most suitable travel package for any kind of tourist, based on the feedback collected and their expertise and experience



	Step 2. Agencies calculate the overall cost of every combination of sites, activities, and amenities, and determine the best suitable price
	Step 2. Agencies calculate the overall cost of every combination of sites, activities, and amenities, and determine the best suitable price



	Step 3. Agencies select the best combination of sites, activities, amenities, and price to create the most suitable travel package
	Step 3. Agencies select the best combination of sites, activities, amenities, and price to create the most suitable travel package



	Step 4. Agencies promote the travel package to the end consumer
	Step 4. Agencies first test the travel package with visitors, then make the necessary adjustments and improvements



	
	Step 5. Agencies promote the travel package to the end consumer
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Table 7. Criteria [82] and Sub-Criteria [81].






Table 7. Criteria [82] and Sub-Criteria [81].









	Criteria
	Sub-Criteria





	
	
Access and Accommodation





	
	
Accommodation Infrastructure



	
Affordability



	
Domestic Transportation



	
Global Transportation



	
Transportation Infrastructure








	
	2.

	
Amenities






	
	
Communication



	
Safety and Security



	
Sanitation



	
Travel Ease








	
	3.

	
Attractions and Activities






	
	
Activities



	
Built Attractions



	
Natural Attractions



	
Private Business Developments








	
	4.

	
Awareness and Attitude






	
	
Market Awareness



	
People



	
Service Quality
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Table 8. Criteria and Sub-Criteria Priorities and Inconsistency Ratios.






Table 8. Criteria and Sub-Criteria Priorities and Inconsistency Ratios.





	

	
Criteria

	
Ideal Normalization

	
Inconsistency Ratio






	

	
Attractions and Activities

	
1.00000

	
0.04417




	
Access and Accommodation

	
0.65706




	
Awareness and Attitude

	
0.28926




	
Amenities

	
0.32338




	

	
Sub-Criteria




	
Attractions

and

Activities

	
Activities

	
0.56927

	
0.07157




	
Built Attractions

	
0.41913




	
Natural Attractions

	
1.00000




	
Private Business Developments

	
0.09214

	




	
Access

and

Accommodation

	
Accommodation Infrastructure

	
0.72319

	
0.03363




	
Affordability

	
1.00000




	
Domestic Transportation

	
0.42488




	
Global Transportation

	
0.28799




	
Transportation Infrastructure

	
0.28799




	
Awareness

and

Attitude

	
Market Awareness

	
0.19843

	




	
People

	
1.00000

	
0.07889




	
Service Quality

	
0.31498




	
Amenities

	
Communication

	
0.22204

	
0.05156




	
Safety and Security

	
1.00000




	
Sanitation

	
0.49185




	
Travel Ease

	
0.26724
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Table 9. Most Important Business Factors.






Table 9. Most Important Business Factors.





	Factor
	Explanation





	Complexity
	Overall complexity of a project, including selecting sites/activities, scheduling/planning, research, organization, etc.



	Cost
	Overall cost incurred in organizing the travel package, including labor cost, transportation cost, research cost, marketing cost, etc.



	Feasibility
	Overall feasibility and completion of a project



	Risk
	Overall uncertainty of a project, including accidents/emergencies, natural disasters, etc., which may increase cost or dissatisfaction



	Satisfaction
	Overall customer satisfaction with a travel package after experience/service
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Table 10. Factor Equivalence.






Table 10. Factor Equivalence.









	Factor
	Equivalent Factors from IFR Business Contraction Matrix





	Complexity
	#28 System Complexity, #29 Control Complexity



	Cost
	#2 R&D Cost, #7 Production Cost, #12 Supply Cost, #17 Support Cost



	Feasibility
	#6 Productivity Manufacturability/Specification/Quality/Means (Spec./Qlty./Mns.)



	Risk
	#4 R&D Risk, #9 Production Risk, #14 Supply Risk, #19 Support Risk



	Satisfaction
	#16 Product Reliability or Support Spec./Qlty./Mns.



	
	Explanation



	#28 System Complexity
	The number and diversity of elements, persons, and other entities, as well as their interrelationships inside and across a system’s borders



	#29 Control Complexity
	Complexity of the means of control of a system-elements, people, etc., used to deliver useful functions



	#2 R&D Cost
	Cost of all activities that occur in conceptualizing, trailing, beta-testing, verifying, and validating a service before it is finished and offered as a final entity to consumers



	#7 Production Cost
	Cost of all activities involved in the production of services or translating a consumer’s wishes into the output they receive



	#12 Supply Cost
	All costs associated with providing or delivering a service to a customer



	#17 Support Cost
	Cost of all after-sales activities following the first contact after customer commitment has been received



	#6 Productivity Manufacturability/(Spec./Qlty./Mns.)
	All activities involved in the production of services or translating a consumer’s wishes into the output they receive



	#4 R&D Risk
	All those activities that occur in conceptualizing, trailing, beta-testing, and verifying and validating a service before it is finished and offered as a final entity to consumers



	#9 Production Risk
	Risk associated with all activities involved in the production of services or translating a consumer’s wishes into the output they receive



	#14 Supply Risk
	Risk associated with all activities required to supply or deliver a service to the consumer



	#19 Support Risk
	Risk associated with all after-sales activities following the first contact after customer commitment has been received



	#16 Product Reliability/Support (Spec./Qlty./Mns.)
	All after-sales activities following the first contact after customer commitment have been received
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Table 11. Business Contradictions.
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	Contradiction
	Improving
	
	Reducing





	A
	Feasibility: #6 Productivity Manufacturability
	vs.
	Cost: #2 R&D Cost, #7 Production Cost, #12 Supply Cost, #17 Support Cost



	B
	Feasibility: #6 Productivity Manufacturability
	vs.
	Complexity: #28 System Complexity, #29 Control Complexity



	C
	Feasibility: #6 Productivity Manufacturability
	vs.
	Risk: #4 R&D Risk, #9 Production Risk, #14 Supply Risk, #19 Support Risk



	D
	Satisfaction: #16 Product Reliability
	vs.
	Risk: #4 R&D Risk, #9 Production Risk, #14 Supply Risk, #19 Support Risk










[image: Table] 





Table 12. Corresponding Inventive Principles. Table 12 uses bolded vertical and horizontal headings for variable comparison.






Table 12. Corresponding Inventive Principles. Table 12 uses bolded vertical and horizontal headings for variable comparison.


















	
	#2
	#4
	#7
	#9
	#12
	#14
	#17
	#19
	#28
	#29





	#6
	5
	24
	15
	6
	15
	15
	13
	6
	12
	28



	
	2
	35
	25
	27
	35
	16
	10
	10
	17
	1



	
	27
	10
	3
	35
	13
	3
	17
	2
	27
	13



	
	1
	3
	10
	22
	22
	2
	2
	27
	26
	16



	#16
	
	6
	
	13
	
	1
	
	13
	
	



	
	
	1
	
	35
	
	35
	
	22
	
	



	
	
	26
	
	2
	
	6
	
	10
	
	



	
	
	37
	
	15
	
	24
	
	35
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