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Abstract 

Tourism has made an important contribution to the sustainable development of the 
global economy. However, impacted by pandemic, the number of tourists has dropped 
sharply, and tourism has been hit hard, the traditional prediction method can't consider 
the influence of COVID-19 very well. In this study, in order to accurately predict the 
influence degree and recovery path, a combination of quantitative and qualitative 
methods was used, the combination forecasting model is constructed to measure the 
impact degree, the Delphi method and scenario analysis method are used to predict the 
recovery path of tourism in Yunnan Province. 
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1. Introduction 

Recently years, tourism has become a local strategic pillar industry, and its contribution to GDP 
has become increasingly prominent, it has made an important contribution to the sustainable 
development of the global economy. However, it is one of the most vulnerable industries 
because of its many collaborative fields, large liquidity and the most external. The tourism 
industry suffered a huge negative impact in a series of "black swan" events, which evolved into 
the "gray rhinoceros" event, for example, the "Asian financial crisis" in 1997, the "September 
11 incident" in 2001, the "SARS" in 2003, the "global subprime mortgage crisis" in 2008, and all 
kinds of earthquakes and terrorism. The forecast has laid a solid foundation for the government 
and all sectors of society to do a good job in economic recovery and maintain social stability. 
However, the traditional prediction method can not adapt to the development of the complex 
situation, so we need a scientific and effective method to predict accurately in order to establish 
a feasible recovery path. 

Since the end of 2019, the COVID-19 pandemic has caused unprecedented global health and 
social emergencies, and the global economy has suffered a severe setback. Up to March 27, 2021, 
125781957 confirmed cases of COVID-19 and 2759432 deaths had been reported worldwide 
(World Health Organization; WHO, 2021). The United Nations World Tourism Organization 
(UNWTO) reports that by April 6, 2020, 96% of the world's destinations have adopted travel 
restrictions in response to the pandemic. In 2020, the number of international tourists will drop 
by 70% compared with the same period of the previous year, resulting in a great loss. With the 
vaccination in various countries, the tourism industry has gradually started to recover. 

Prediction plays an important role in the development of tourism recovery plan. Recent years, 
relevant scholars have done a lot of research on Tourism prediction, including traditional 
methods based on historical data (such as time series model, econometric method, artificial 
intelligence and the combination of various methods) (Silva es et al, 2019; Song h et al, 2019) 
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[1,2] and new technologies based on Web search data (Xin Li, et al, 2021) [3]. However, the 
impact of emergencies on tourism is not considered in the process of forecasting. In this regard, 
experts’ knowledge and the latest information in various fields can be used to judge the impact 
of various events (Sanders & ritzman, 2001) [4], qualitative and quantitative methods can be 
used to improve the accuracy of statistical forecasting (Hanyuan Zhang et al, 2021)[5]. 

Scenario analysis, expert interview and Delphi method are widely used in qualitative prediction. 
Vera Shanshan Lin et al. (2014) [6] used the Delphi method to predict the future tourism 
demand of Croatia, and found that because the tourism industry is affected by many 
uncontrollable factors, qualitative prediction can more accurately predict the tourism market. 
Lin et al. (2014) [7] used the Delphi survey to predict the number of tourists and found that 
their judgmental adjustment improved the accuracy of the prediction compared with the single 
statistical prediction. Smeral (2010) developed two scenarios to predict foreign tourism 
demand during the 2009-2010 economic crisis [8]. Present studies indicate that in the event of 
an emergency, the judgmental qualitative prediction method is better than the traditional 
prediction method. However, the combination of quantitative and judgmental qualitative 
prediction methods is less used to predict the tourism industry. 

This paper intends to use a quantitative combination forecasting model, combined with 
scenario analysis and Delphi method, to study the degree and recovery path of tourism affected 
by the crisis. Through the integration of quantitative and qualitative methods to overcome their 
shortcomings and give full play to their respective advantages. For example, the subjective bias 
of Delphi method can be supplemented by various scenarios. The method of this study has a 
certain universality, which can measure the impact on tourism when a place is in crisis, and 
predict the recovery of tourism. This study makes important theoretical and practical 
contributions to tourism research. 

 

 
Figure 1. The proportion of total tourism revenue to GDP in Yunnan from 2009 to 2019 

 

2. Methodology 

This study selects Yunnan Province of China as an example to study. As a major tourism 
province in China, Yunnan is located in the southwest border of China, known as "the south of 
colorful clouds, the master of green", where the mountains and rivers are magnificent, the 
natural scenery is beautiful, with the southernmost snow covered mountains in the northern 
hemisphere all the year round, dense and boundless virgin forest, steep and deep canyon, the 
development of typical karst landform, In addition, Yunnan's numerous historical sites, colorful 
folk customs and mysterious religious culture add infinite charm to Yunnan and attract many 
tourists at home and abroad. In 2019, the total tourism revenue will reach 1103.520 billion 
yuan, an increase of 22.7%. From 2009 to 2019, the proportion of tourism income in GDP in 
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Yunnan is increasing year by year, from 13.1% in 2009 to 47.5% in 2019, which plays an 
important role in the economic development of Yunnan Province. The data of this study is from 
the Department of culture and tourism of Yunnan Province, using the monthly data from 
January 2013 to December 2020, a total of 96 data(see in Figure 1). 

This study includes three stages. In the first stage of the model, SARIMA model, GM (1,1) model 
and Holt winters model are selected to predict respectively, and Shapley value model is used to 
determine the weight of the three models and build a combined forecasting model; In the 
second stage, the combined forecasting model is used to measure the degree of tourism affected 
by COVID-19, and the tourism baseline value is obtained;In the third stage, the scenario method 
and Delphi method are used to adjust the baseline prediction to obtain the recovery path under 
three different scenarios. 

The research process is as follows: 

 

 
Figure 2. Research flow chart 

3. Case study 

3.1. Baseline prediction 

According to the combined forecasting model, the number of people not affected by the 
epidemic from January to December in 2020 was measured, the predicted baseline value and 
loss rate were obtained. The difference between the actual value and the predicted value is the 
decreased number of tourists due to the impact. The percentage of the difference between the 
two values and the predicted value is the loss rate. Table 1 shows the predicted value and loss 
rate 

 

Table 1. Predicted value and loss rate of domestic tourists in Yunnan Province from January to 
December 2020 

date 
Predicted number of tourists 

(ten thousand people) 
Actual number of tourists 

(ten thousand people) 
The loss rate (%) 

2020.01 6639.17 4122.94 38.71 
2020.02 10467.69 309.45 97.10 
2020.03 7942.87 2147.91 73.38 
2020.04 7523.66 3396.78 55.45 
2020.05 7957.46 4330.26 46.52 
2020.06 7935.13 4735.21 41.57 
2020.07 8630.58 5261.96 40.28 
2020.08 9530.22 6101.23 37.26 
2020.09 7706.91 5362.27 32.16 
2020.10 10021.31 6903.12 33.32 
2020.11 6780.05 5288.47 24.60 
2020.12 6081.38 5040.40 17.12 

Total 91135.04 47959.60 47.38 
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3.2. Scenario method and Delphi method 

Scenario method and Delphi method are commonly used in qualitative methods, especially in 
judgment adjustment method (Lin & song, 2015) [9].In this study, the data from January to 
December 2020 is predicted by the data from January 2013 to December 2019, and the impact 
of COVID-19 is not considered. Therefore, scenario method and Delphi method are needed to 
make qualitative judgment, to overcome the complex and changeable situation, and obtain 
various recovery paths. 

In Delphi method, the investigators design questionnaires and consult the members of the 
expert group through the prescribed procedures. The members of the expert group exchange 
their opinions anonymously through the feedback materials of the investigators. After several 
rounds of feedback, the experts’opinions gradually concentrate, and finally, the statistical 
results of experts’collective judgment are obtained. The first step is to identify the team 
members. Whether the expert selection is appropriate or not is very important for the 
adjustment of prediction (Lin & song, 2015)[9]. Donohoe and Needham (2009)[10] proposed 
three criteria for the selection of panel members: One is to be familiar with the investigated 
problems and have enough practical experience to know the causal relationship between the 
studied factors; Second, they are willing to actively participate in the investigation and share 
their information; Third, it has the first-hand domain knowledge and professional knowledge 
related to the research issues. McCleary and Whitney (1994) [11]suggested that an 
investigation team should include at least 10 experts from industry and academic institutions, 
Sadi & Henderson (2005)[12] believes that the minimum number depends on the nature and 
scope of the research and the diversity of the team members’domain knowledge. In this study, 
13 experts were selected to make qualitative prediction of tourism recovery. Among the team 
members, four members were employed by travel agencies, six members were specialized in 
tourism related research, one was from academic institutions, one was from hotels, one was 
from transportation industry, and one was from tourism management department. In this 
survey, 13 questionnaires were issued and 13 were recovered, and the participation of experts 
was 100%. The expert self-evaluation grade is divided into five grades from very little to very 
familiar. The self-evaluation results are as follows in table 2. 

 

Table 2. Results of expert self-evaluation 
Self-rating of expertise Number Percentage (%) 

Very little 1 7.7 
A little 1 7.7 

General 3 23.1 
familiar 6 46.2 

Very familiar 2 15.4 

 

In the first round of questionnaire survey, the design questions are: whether 2020 is the lowest 
point affected by the epidemic situation, and in addition, the scenarios of recovering to pre-
epidemic situation in 2019 and baseline forecast value in 2020 were set under three conditions 
of general, good and very good of epidemic prevention and control. The variation value is 
calculated through the first round of questionnaire. CV was adopted by Kernan (1976) and Shah 
and kalaian (2009)[13]. The conclusion of these scholars is that as long as CV is less than 0.8, 
there is no need to conduct another round of investigation. According to the situation of the 
first round, the first round questionnaire was adjusted and the second round questionnaire was 
issued. 
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3.3. Delphi method and scenario method to predict recovery path 

The variation value of each index obtained from the first round of questionnaire collected by 
Delphi method and scenario method is less than 0.8, so it is unnecessary to conduct the next 
round of survey. However, some experts still believe that 2020 is not the lowest point of Yunnan 
tourism industry, so the results of the first round and the second round of survey are sorted out 
and sent to experts for filling in. As the time of distributing the questionnaire was just when 
Yunnan Province announced that it could be vaccinated, all of experts believed that 2020 was 
the lowest epidemic situation in Yunnan Province from the second round of survey, and the 
variation values of each index were smaller, less than 0.8. 

According to the results of the expert survey, the time for the tourism industry to return to the 
baseline level in 2020 and pre-epidemic level in 2019 under the three conditions of slow, 
average and fast recovery is as follows: 

 

Table 3. Recovery path schedule 

 
Slow recovery Average recovery Fast recovery 

Pre-epidemic 
level in 2019 

Baseline level 
in 2021 

Pre-epidemic 
level in 2019 

Baseline level 
in 2021 

Pre-epidemic 
level in 2019 

Baseline level 
in 2021 

Time(year) 3 4 2 3 1 2 

 

Under the three scenarios, assuming that the speed of recovery to pre-epidemic in 2019 is the 
same in each scenario, the recovery curve is as follows: 

 

 
Figure 3. Recovery to pre-epidemic in 2019 under the three scenarios 

 

Under the three scenarios, assuming the rate of recovery to the baseline predicted value in 2020 
is the same, the recovery curve is as follows in Figure 3 : 

 

 
Figure 4. Recovery to the baseline predicted value in 2020 under the three scenarios 
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4. Dissussion 

Figure 3 shows the time series of tourism industry recovery to pre-epidemic in 2019 under the 
condition of slow recovery, general recovery and fast recovery. If the Chinese government takes 
effective measures, people is successfully vaccinated, the epidemic prevention and control is 
appropriate, and the domestic tourism industry has recovered rapidly and will reach the pre-
epidemic level in one year, with a growth rate of 51.0%, To achieve this effect, the governments 
of China and Yunnan should take various effective measures to stimulate tourism, and promote 
the recovery and development of tourism industry; If there is no obvious improvement in the 
epidemic situation and the recovery speed of domestic tourism is average, it will take two years 
to reach the level before the epidemic, with an average annual growth rate of 22.9%, it is the 
same as the average annual growth rate of 22.2% in 2013 to 2019; Affected by the global 
situation, if the epidemic is not effectively prevented and controlled, domestic tourism will 
recover slowly, and it will take three years to recover to the level before the epidemic, with an 
average annual growth rate of 14.7%, lower than the average annual growth rate of 22.2% in 
2013 to 2019 

Figure 4 shows the time series of tourism industry recovery to the baseline forecast value in 
2020 under the conditions of slow recovery, average recovery and rapid recovery. In the three 
cases, it will take four years, three years and two years respectively to reach the expected 
baseline value, with average annual growth rates of 16.4%, 22.4% and 35.4% respectively. 

This study considers that 2020 is the lowest tourism in Yunnan Province, and the loss rate in 
February is as high as 97.1%, in the non epidemic period, February is the Chinese Lunar New 
Year, and people take the form of travel to celebrate the Spring Festival, which is the annual 
Golden Week of tourism. However, February 2020 is the time when the epidemic starts to break 
out, which has the greatest impact. Therefore, under various recovery paths, February's 
expected recovery rate is the fastest, showing a retaliatory growth. 

Since March 2020, the loss rate of domestic tourists has slowed down, which shows that with 
various prevention and control measures of the pandemic context, the tourism industry in 
Yunnan Province is gradually recovering. 

This study suggested the strategies to work on the COVID-19’s impact on tourism in the 
following aspects. Firstly, inspection and supervision capacity should be enhanced. Industry 
enterprises shall carry out business in strict accordance with the requirements of pandemic 
prevention and control. These ensure the creation of a healthy, clean and safe public health 
environment and the safety of tourism consumption. Secondly, multiple channels should be 
used to promote public health and safety knowledge, in order to reduce public panic, and 
actively guide residents to participate in various forms under the condition of safety protection 
measures. Thirdly, monitoring approaches of pandemic and early warning should be employed. 
Timely checking the risk points, especially to strengthen the supervision and management of 
closed tourism places, should be used to provide a safe tourism consumption environment. 
Finally, in the long run, the relevant tourism departments should actively study and investigate 
the development trend, make a recovery plan for the pandemic, and standardize the prevention 
and control procedures. 

5. Conclusion 

In this study, the combined forecasting model was used to estimate the impact of COVID-19 on 
Yunnan Province, and the baseline value of not affected by the epidemic in 2020 was predicted, 
based on the scenario method and Delphi method, the possible recovery paths to the pre-
epidemic level in 2019 and the predicted baseline level in 2020 were studied under the 
conditions of slow, general and fast recovery, The combination of quantitative and qualitative 
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methods overcomes the situation that traditional prediction methods can not consider the 
influence of relevant factors. According to the expert’s opinion and the prediction of the 
combination model, the paper provides a reference for the tourists and the government to take 
corresponding measures to revive the confidence of tourism. 

Acknowledgments 

This research is supported by Bureau Statistics of Yunnan, Province Republic of China and the 
data were supplied by the Tourism Development Commission of Yunnan Province, Republic of 
China. 

Funding: This research was funded by 16XJC630009, 2018FB111 and QN2019022. 

References 

[1] Silva, E. S., Hassani, H., Heravi, S., & Huang, X. (2019). Forecasting tourism demand with denoised 
neural networks. Annals of Tourism Research, 74, 134–154 

[2] Song, H., Wen, L., & Liu, C. (2019). Density tourism demand forecasting revisited. Annals of Tourism 
Research, 75, 379–392. 

[3] Li Xin,Law Rob,Xie Gang,Wang Shouyang. Review of tourism forecasting research with internet data. 
Tourism Management,2021,83. 

[4] Sanders, N., & Ritzman, L. (2001). Judgmental adjustment of statistical forecasts. Principles of 
forecasting, 405–416. New York, USA: Springer Science and Media 

[5] Zhang Hanyuan, Song Haiyan,Wen Long,Liu Chang. Forecasting tourism recovery amid COVID-19[J]. 
Annals of Tourism Research,2021(prepublish). 

[6] Vera Shanshan Lin,Haiyan Song. A review of Delphi forecasting research in tourism[J]. Current 
Issues in Tourism,2014,18(12). 

[7] Lin, V. S., Goodwin, P., & Song, H. (2014). Accuracy and bias of experts’ adjusted forecasts. Annals of 
Tourism Research, 48, 156–174. 

[8] Smeral, E. (2010). Impacts of the world recession and economic crisis on tourism: Forecasts and 
potential risks. Journal of Travel Research, 49(1), 31–38. 

[9] Lin, V. S., & Song, H. (2015). A review of Delphi forecasting research in tourism. Current Issues in 
Tourism, 18(12), 1099–1131. 

[10] Donohoe, H. M., & Needham, R. D. (2009). Moving best practice forward: Delphi characteristics, 
advantages, potential problems, and solutions. International Journal of Tourism Research, 11(5), 
415–437. 

[11] McCleary, K., & Whitney, D. (1994). Projecting Western consumer attitudes toward travel to six 
eastern European countries. Journal of International Consumer Marketing, 6, 239–256. 

[12] Sadi, M., & Henderson, J. C. (2005). Tourism in Saudi Arabia and its future development. Studies of 
Business and Economics, 11(1), 94–111. 

[13] Shah, H., & Kalaian, S. A. (2009). Which parametric statistical method to use for analyzing Delphi 
data? Journal of Modern Applied Statistical Methods, 8(1), 226–232. 


