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Associate Editor: Haiyan Song The objective of this paper was to evaluate the scientific value of econometric tourism demand
Keywords: studies. Based on a questionnaire answered by ourselves we analyzed articles published in Annals
Substantive significance of Tourism Research, Journal of Travel Research, Tourism Management, and Tourism Economics
Statistical significance during the period 2007 to 2017. The evaluation showed that current scientific practice generally
Study limitations failed to differentiate between substantive (economic) significance and statistical significance,
Justification of chosen methods and used these terms interchangeably in many cases. In line with these flaws, most authors

avoided discussing the estimation results in terms of their size and their reliability, as well as
failing to adequately address the limitations of their studies and to justify the chosen methods.

Introduction

First, we have to explain why we started this project: after reading many econometric tourism demand studies over the last few
years, we gained the impression that the focus of the publications is predominantly on the statistical significance of estimated
coefficients and that less — or no — attention is paid to their substantive (economic) significance. Authors appeared rather vague about
the distinction between substantive and statistical significance, with the two terms being used interchangeably in many cases, and
questions regarding the size of the measured effects playing only an unimportant role or being overlooked altogether. In the end, we
asked ourselves what is the scientific value of such studies or, in other words, what are we supposed to take away as key messages.

One possible reason for the observed tendency to focus predominantly on statistical significance, at the expense of substantive
significance, might be related to publication pressures in the academic world, whereby authors constantly face the risk of submissions
with statistically insignificant results being rejected. Rosenthal (1979) pointed out that the over-representation of statistically sig-
nificant results in published works leads to an overall bias, through which the size of an effect is likely to be over- or under-estimated,
because those studies that failed to achieve statistically significant results are less likely to be published. Oakes (1986), in turn, stated
that the significance (in the sense of importance) of a result depends on the size of the effect found and whether it can be replicated.

We became further alerted as we discovered that a good part of econometric tourism demand studies celebrate the increasing
number of statistical significance tests, yet often fail to justify their choice of estimation approaches and frequently avoid a discussion
of the results in a broader context. Our awareness about the observed problems increased as we read the general recommendations
provided in most standard textbooks as to how one should carry out the general-to-specific modeling approach:

o First, authors recommend the construction of a general demand model in the form of an Autoregressive Distributed Lag Model
(ADLM). This model should consider a large number of explanatory variables, including the lagged dependent and lagged ex-
planatory variables. Economic theory suggests the possible variables to be included, and the nature of the data suggests the lag
length.
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e Second, different tests are recommended to test various restrictions in order to achieve a parsimonious but statistically significant
specification.

o Third, the normal diagnostics tests should be used to examine whether the final model is statistically acceptable or not.

e Fourth, the final model can be used for policy evaluation and/or forecasting.

Following these guidelines, it is entirely possible that, in the worst case, we end up with a statistically significant model in-
corporating unimportant variables and a non-replicable approach. In this sense, Ronald A. Fisher (1925) was wrong, as the quality of
fit is not the same thing as scientific findings and/or the size/importance of the impact (Ziliak & McCloskey, 2014). We have to point
out at this stage that in statistical usage/practice, ‘significant’ means signifying a characteristic of the population from which the
sample is drawn, regardless of whether the characteristic is important. Wonnacott and Wonnacott (1990) stated that there is a
problem with the term “statistically significant” as it is a technical phrase that simple means enough data have been collected to
establish that a difference does exist, irrespective of whether this difference is important or not. Additionally, Wooldridge (2000);
Wooldrige (2004) agreed strongly with the notion that statistical significance is neither a necessary nor a sufficient condition for
economic significance. Similarly, Wolpin (2013) pointed out the existing limitations of statistical inference without theory (Rust,
2014).

The literature has already revealed that in many cases scientists assume that statistical significance equals substantive (economic)
significance and that they fail to focus on both criteria: The findings of Ziliak and McCloskey (2014) showed that 43% of the papers
published in American Economic Review (AER) in the 1990s did not distinguish between statistical and economic significance in their
conclusions. Although are this figure is alarming, it actually represents an improvement over the corresponding evaluation of
published papers in AER during the 1980s when the figure stood at 70%, thus showing that the scientific practice improved over the
course of one decade (Ziliak & McCloskey, 2014). Given these facts we hope that the scientific practice will continue to improve,
according to the general guideline that the CON should stay in eCONometrics and we do not lose it (Leamer, 1983; McAleer, Pagan, &
Volker, 1985).

The impressions and observations mentioned above, together with the specific research outcomes, were drivers to ask: what is the
current standing of tourism econometrics? To address this question, which, to the best of our knowledge has not been done to date,
we designed a project to analyze the scientific value of econometric tourism demand studies. To construct a database, we analyzed
studies from four tourism journals (Annals of Tourism Research, Journal of Travel Research, Tourism Management, and Tourism
Economics) published during the period 2007 to 2017, selected according to certain criteria. In order to address our research ob-
jectives, we developed a questionnaire appraising the scientific value of econometric tourism demand studies. After explaining the
questionnaire, we present and discuss our findings based on the evaluation of our own answers to the different questions. Finally,
some overall conclusions are drawn.

A survey of scientific practice

The major objective of the study is to determine whether extant scientific practice acknowledges the difference between sub-
stantive (economic) and statistical significance in a clear way, or if both concepts are used as equivalent terms. To construct a
database we analyzed all full-length papers on econometric tourism demand modeling published in Annals of Tourism Research,
Journal of Travel Research, Tourism Management, and Tourism Economics during the period 2007 to 2017 as an unbiased selection
of best-practice examples. We selected 115 papers and considered only studies employing causal multivariate models and economic
explanatory variables that were published in any of the four tourism journals.

As noted by Kirilenko and Stepchenkova (2018), Annals of Tourism Research, Journal of Travel Research, and Tourism Man-
agement have been regarded as the “Big Three” journals in the tourism discipline for > 40 years. On the other hand, the percentage of
studies on the topic of tourism demand published in the three aforementioned journals has fallen over time (Kirilenko &
Stepchenkova, 2018), which is due to the emergence of more specialist journals, with Tourism Economics being a particularly suited
outlet for (econometric) tourism demand studies. In selecting the sample according to these guidelines, we disregarded the following
types of papers: research notes, pure forecasting studies without sections presenting the demand modeling approach and the esti-
mation results, studies without economic explanatory variables (e.g., those using web-based indicators such as Google Analytics,
Google Trends, etc.), studies based on non-causal univariate models (e.g., those using exponential smoothing methods or some form
of ARIMA modeling, etc.), studies based on questionnaires and surveys, purely conceptual/theoretical contributions, studies relying
exclusively on simulations rather than using real data, papers exclusively focusing on certain statistical testing procedures (e.g., unit
root and co-integration testing, Granger causality testing, etc.), as well as meta studies and review papers.

Each paper from the sample was evaluated by ourselves based on the same 15 “yes” or “no” questions to guarantee their con-
sistent appraisal, thus also showing if the authors worked out the differences between statistical and substantive significance exactly
enough. In doing so, we also highlighted the indirectly related criteria indicating if the authors of the investigated papers dealt
properly with the main objective of our own study.

From these 15 questions, the first three were related to data use, questions four to seven dealt with modeling issues, questions
eight to twelve focused on the results, and questions thirteen to fifteen evaluated the discussion and interpretation of the results.
Another block of five questions focused on some descriptive statistical information such as other contents of the study, the estimation
technique, or the scope of the study.

The evaluated questions were as follows:
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Q1 Are the descriptive statistics of the variables included (including their units)? In our opinion, empirical work should include the
units of the variables (including their means). This is necessary as readers cannot judge whether something is large or small
when it is reported without units or scale.

Q2 Are the data graphed and inspected for trends, seasonal patterns, structural breaks, etc.? A careful analysis of the data is
essential for choosing the optimal treatment in order to guarantee an unbiased estimation.

Q3 Has there been proper data adjustment (unit root testing, first differencing, seasonal adjustment, logarithms, structural break
testing, etc.)? Careful data adjustment is important to obtain reliable and interpretable results.

Q4 Do the employed models conform to the data characteristics? In our view, specific data characteristics (e.g., long-term vs. short-
term data, length of time series, cross section situations, etc.) also inform the choice of appropriate analytic approaches.

Q5 Do the authors justify the method(s) chosen? An appropriate justification of the method(s) chosen, including discussion of the
pros and cons of the approach used in comparison with competing solutions, is an important part of the scientific process.

Q6 Is there a discussion of why certain variables in the chosen approach are considered as important? This discussion could be
based on theoretical considerations, own research experiences, or results from other studies.

Q7 Is there a discussion of why certain variables are not considered in the chosen approach? This issue is important, because it
fortifies the justification of the method used (see Q5).

Q8 Are the coefficients in elasticity form (or in some other interpretable form)? The estimated coefficients should be in a problem-
relevant form so that the reader can discern the impact of the variables. This is also an important issue as sometimes authors
neglect to state the actual effect and publish only tables of coefficients with asterisks indicating the levels of significance (so-
called “asterisks econometrics”; Ziliak & McCloskey, 2014).

Q9 Are the estimated coefficients carefully interpreted? This question summarizes whether or not the authors discuss the algebraic
signs and the direction of the effects according to the principles of economic theory.

Q10 Are the results validated? Here we analyze whether the paper employs simulations and/or robustness checks.

Q11 Are specific significance tests avoided when they are not relevant? This question determines whether the paper celebrates
statistics by reporting many test results, even though most/all of the significance tests used are not appropriate to the situation.

Q12 Is statistical significance used as a criterion of scientific importance? This key question reflects if the authors separate sub-
stantive and statistical significance in a clear way as well as if they interpret the economic impact of their estimates.
Furthermore, we also look for cases in which statistical significance is used as an argument to avoid discussions about the
relevance of the results.

Q13 Does the paper mention the similar work of others, and are the results discussed in a broader context? This important question
reveals whether the authors consider the ongoing scientific discussion within which an estimated impact could be judged as
being “strong”, “weak”, or reliable at all.

Q14 Are the limitations of the study results discussed? In this case, we evaluate if the authors are aware about the limitations of the
method chosen, the data used, and the variables considered as well as the consequences on the estimated coefficients.

Q15 Does the study suggest topics for future research efforts? This point indicates whether the authors truly acknowledge the
limitations of their own results, by recognizing the value of future research and providing sage advice in that direction.

As mentioned before, the last block of five questions focused on some descriptive statistical information.

Q16 Does the study also cover tourism demand forecasting?

Q17 Does the study employ panel-data techniques?

Q18 Is the scope of the study short-term oriented?

Q19 Is the scope of the study long-term oriented?

Q20 Does the study analyze destination data at the country level?

The data

In total, 115 papers were analyzed for the present study. For the list of the journal titles, article titles, and more bibliographic
information on all studies in chronological order see Table 1. The titles and keywords of the articles were analyzed using NVivo 12,
and Figs. 2 and 3 were produced using this software. The other figures were created by the authors using Microsoft Excel.
Publications based on the institutions

The descriptive statistics of the articles, such as the institutions associated with the authors of each study, were analyzed. Fig. 1
shows the number of publications per institution, while an accompanying footnote discloses the institutions' names in detail. Out of
the 121 institutions in the study sample, the most frequently occurring ones are: The Hong Kong Polytechnic University (16.5%),
University of Surrey (12.1%), University of Bologna (5.8%), The Austrian Institute of Economic Research (5%), and Victoria Uni-
versity (5%).

Keywords analysis

We investigated the keywords of the studies to figure out the most common themes in the research area of econometric tourism
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Fig. 1. Author institutions based on the number of publications. Source: Authors' own illustration.

Names of the institutions from the top to the bottom of the chart: The Hong Kong Polytechnic University, University of Surrey, University of
Bologna, The Austrian Institute of Economics (WIFO), Victoria University, University of Hawaii at Manoa, University of Central Florida, University
of Balearic Islands, North-West University, Universiti Sains Malaysia, University of Florida, Universidad de Mélaga, MODUL University Vienna,
Bournemouth University, University of South Carolina, Griffith University, Monash University, University of New South Wales, University of

Mauritius, Nottingham University, The Chinese University of Hong Kong, UNED, North Carolina State University, National Technical University of
Athens, National Chung Hsing University, Abant Izzet Baysal University, George Washington University.

demand modeling. Fig. 2 shows the most commonly used keywords in the study sample as a word cloud. As can be seen “tourism” and
“demand” are the most commonly used keywords in the data sample followed by the methodological keywords “model” and “panel”.
The fifth most commonly used keyword category is “elasticity” which includes price and income elasticities of demand. The results
show that keywords mostly focus on the topic of the publication such as tourism demand analysis and also include the employed
model (e.g. gravity model) and the data type (e.g. panel data). Since the sensitivity of tourism demand to variations in explanatory

variables is typically explained in terms of elasticities this is also one of the most common keywords used in the publications'
keywords section.
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Fig. 2. Keyword analysis word cloud.
Source: Authors' own illustration.

Titles of the studies

The titles of the studies were analyzed to see if any themes emerged other than those captured by the keywords. The results were
similar to the keyword analysis and mainly grouped in two categories: “tourism” and “analysis” (see Table 2). The majority of the
publications have tourism in their title, most include the analysis method, and some note the region that was investigated in the study
(i.e., Italy, Europe, China, etc.). Fig. 3 shows graphically by size how often the titles are used as a tree map.

Descriptive statistics according to the questionnaire

We summarized the main outcomes of the questionnaire as follows (see Fig. 4a-d): While tourism demand studies at more
granular geographical levels are becoming more popular, for instance due to the increasing importance of city tourism (Gunter,
Onder, & Gindl, 2019), 63% of the sampled econometric tourism demand studies still concentrate on destination data at the country
level. Only 13 of the 115 analyzed studies additionally considered tourism demand forecasting. This observation implies that only a
small minority of authors in our sample investigated the out-of-sample applicability of their in-sample findings. Given the large
amount of tourism demand forecasting studies in the literature (see, e.g., Song, Qiu, & Park, 2019, or Jiao & Chen, 2018, for recent
surveys of the literature), this also may indicate that tourism demand studies typically do not put much emphasis on presenting and
discussing the demand modeling approach and the estimation results.

Moreover, papers employing panel-data techniques (50 out of 115) and those covering tourism demand forecasting were mutually
exclusive. In other areas of forecasting, panel-data techniques have been frequently applied for many years (e.g., Baltagi & Griffin,
1997; Brucker & Siliverstovs, 2006; Hoogstrate, Palm, & Pfann, 2000; Maddala, Trost, Li, & Joutz, 1997), mostly because pooling the
data across entities increases the sample size while fewer parameters need to be estimated. This is advantageous because pooling
results in a more parsimonious model specification with more degrees of freedom typically increases the efficiency and stability of the
parameter estimates and attenuates potential collinearity concerns, thus also reducing parameter uncertainty in out-of-sample
forecasting (Baltagi, 2008). However, panel-data techniques have only recently been applied in tourism demand forecasting, with the
contributions by Assaf, Li, Song, and Tsionas (2019), Gunter (2018), and Yang and Zhang (2019) being some notable examples.
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Table 2
Publication title analysis.
Source: Authors' own evaluation.

Codes Number of coding words

Anaylsis
Causality analysis
Co-integration analysis
Decomposition analysis
Demand analysis
Dynamic analysis
Dynamic demand analysis
Dynamic panel data analysis
Econometric analysis
Empirical analysis
Economic analysis
Panel data analysis
Tourism
Academic tourism demand
Australian tourism
Australian tourism goods
Australian tourism marketing expenditure
Coastal tourism demand
Cross section tourism demand models
Cruise tourism
Domestic tourism
Domestic tourism demand
Dynamic tourism demand model for
European tourism demand
Foreign tourism demand
For outbound tourism
Inbound tourism
Inbound tourism demand
International outbound tourism

B RENWNFRNFRENNDDN

International tourism
International tourism demand
International tourism expenditures
International tourism flows
Italian tourism demand

Local tourism demand
Malaysian tourism revenue
Outbound tourism demand
Seasonal tourism demand
Stay-over tourism

Tourism demand

Tourism demand flows
Tourism demand models
Tourism determinants
Tourism development
Tourism expenditure

Tourism income elasticities

[

Tourism investment variable
Turkish tourism
Winter tourism

N NRFRRRNFERRNNFEDSRFRRRRFROODDFEDNDWRRDNDREDNDDDNREFRFRFSRRDN

The findings

In general, the results were mixed. However, the first overall impression supports the judgement that most of the papers analyzed
are flawed in terms of the chosen assessment criteria:

e > 70% of the 115 papers did not include descriptive statistics (or only < 30% included descriptive statistics), so that evaluations
of whether an estimated coefficient is large or small becomes difficult (see Table 3). The 82 papers without descriptive statistics
had relatively lower scores for data treatment efforts and discussions of why certain variables in the chosen approach are con-
sidered as important, relative to those which included descriptive statistics. Furthermore, papers without descriptive statistics also
performed worse in terms of successfully comparing and discussing their results with other related research outcomes as well as
pointing out the limitations of the study and highlighting necessary future research efforts.

e Only 15% of the articles adequately justify the method chosen (see Table 4). Related to that critical outcome is also the finding
that only 6% of the papers discuss why certain important variables were not considered. Similar to the papers lacking descriptive
statistics, the papers which failed to justify their research approach also tended to feature additional flaws. These are relatively
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Fig. 3. Publication title tree map. Source: Authors' own illustration.

The subcategories of tourism include: tourism demand, international tourism demand, domestic tourism, international tourism, outbound tourism
demand, inbound tourism, academic tourism demand, cruise tourism, domestic tourism demand, European tourism demand, inbound tourism
demand, stay-over tourism, tourism determinants, tourism investment variable, winter tourism, Australian tourism, Australian tourism goods,
Australian tourism marketing expenditure, Coastal tourism demand, cross section tourism demand models, dynamic tourism demand model, foreign
tourism demand, for outbound tourism, international outbound tourism, international tourism expenditures, international tourism flows, Italian
tourism demand, local tourism demand, Malaysian tourism revenue, seasonal tourism demand, tourism demand flows, tourism demand models,
tourism development, tourism expenditure, tourism income elasticities, Turkish tourism. The subcategories of analysis include: panel data analysis,
econometric analysis, causality analysis, co-integration analysis, decomposition analysis, dynamic analysis, dynamic panel data analysis, empirical
analysis, demand analysis, dynamic demand analysis, economic analysis.

lower shares of data treatment efforts and a relatively lower frequency of highlighting the limitations of the study. However, it has
to be pointed out that relatively higher shares of these studies discussed the consideration of included and excluded variables.
> 90% of all papers used statistical significance as the sole criterion of scientific importance or did not discuss the results because
the estimated coefficients were statistically significant. In these cases, statistics are used means of avoiding discussion.

Related to the latter finding is that only 28% of the studies actually discuss their research outcomes in a broader context to
demonstrate the reliability and to allow interpretation of the size of their results (see Table 5). Interestingly, the studies which
omit a discussion on their outcomes in comparison to the work of other authors had relatively higher frequencies in excluding
descriptive statistics and the limitations of their research. These papers also tended to avoid a discussion as to why they considered
certain variables in their chosen approaches.

Only < 30% of the articles discussed their limitations (see Table 6). These papers had relatively high shares of excluding de-
scriptive statistics, the justification of their chosen methods, discussions about the incorporation of certain variables in their
approaches, as well as of failing to consider specific potentially explanatory factors. They also exhibited lesser discussion of their
results in a broader context based on the research outcomes of other authors.

Accompanying the finding of omitting a discussion of the results of other similar/related publications and pointing out the
limitations of their own studies, we could not find any suggestions for necessary future research efforts in > 50% of the papers.

On the other hand, we have to emphasize that we observed some positive tendencies with respect to the other criteria, although

these were not always sufficient to redeem the scientific quality of the studies. On this positive note, we found evidence that
in > 50% of the papers (see Tables 3 to 6: all studies):
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Tourism demand forecasting Panel data

Yes

a:Tourism demand b: Usage of panel-data methods in the sample.
forecasting availability in the sample. ~ Source: Authors’ own elaboration and calculation.

Source: Authors’ own elaboration
and calculation.

Country level analysis Long-term oriented

c: Destination data at the d: Studies based on data utilization in the
country level in the sample. sample (short-term: less than three years).
Source: Authors’ own elaboration Source: Authors’ own elaboration and calculation.

and calculation.

Fig. 4. a: Tourism demand forecasting availability in the sample.

b: Usage of panel-data methods in the sample.

c: Destination data at the country level in the sample.

d: Studies based on data utilization in the sample (short-term: less than three years).
Source: Authors' own elaboration and calculation.

e The data were graphed and/or inspected for trends, seasonal patterns, structural breaks, etc.;

e Some data treatment was performed;

e The employed models conformed with the data characteristics;

e Discussions were elaborated of why certain variables in the chosen approaches were considered as important;

o Estimated coefficients were in an interpretable form and carefully interpreted (although impact sizes and their reliability were
often not specifically discussed);

e Simulations and robustness checks were done;

® And unnecessary significance tests were avoided.
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Table 3
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Evaluation of all studies and studies excluding descriptive statistics (Q1).
Source: Authors' own calculations.

Question All studies Ql=Yes
Percentage of
studies with "Yes"
Absolute number of Percentage of Absolute number of  (relative to studies
studies with "Yes"  studies with "Yes"| studies with "Yes" with Q1 = Yes)
Ql 3R] 29% 331N 100%
Q2 7T | 58% 190 58%
Q3 101 T 83% 2718 82%
Q4 oo T 78% 25 6%
Q5 171 15% 50 15%
Q6 sSHI 774% 218 64%
Q7 70 6% 1] 3%
Q8 114 33 B 100%)
Q9 os I 8B% 260 79%
Q10 SHE 1712% 27 &%
Q11 115 I 100%) 33 [N 100%)
Q12 107 I 93% 311N 94%
Q13 RE ] 28% gl | 24%
Ql4 31 27% 6 | 18%
Q15 sIIE | 44% 130 39%
Table 4
Evaluation of all studies and studies without methodological justification (Q5).
Source: Authors' own calculations.
Question All studies Q5=Yes
Percentage of
studies with "Yes"
Absolute number of Percentage of | Absolute number of  (relative to studies
studies with "Yes"  studies with "Yes"| studies with "Yes" with Q5 = Yes)
Q1 33 ] 29% s | 29%
Q2 7T | 58% 13 1N 76%
Q3 101 M 88% 4 3%
Q4 oo T 78% 16
Qs 170 15% 17
Q6 SSHI 174% 14 3b%
Q7 70 6% s 29%
Q8 114 17
Q9 os I 8B% 15 I 88%
Q10 S 1712% 1 76%
Qll 115 17
Q12 107 I 88%
QI3 2] 28% 7] 41%
Ql4 31 27% 30 18%
Q15 ST ] 44% 10 000 59%
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Table 5
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Evaluation of all studies and studies avoiding a discussion in a broader context (Q13).

Source: Authors' own calculations.

Question All studies QI13=Yes
Percentage of
studies with "Yes"
Absolute number of Percentage of Absolute number of  (relative to studies
studies with "Yes"  studies with "Yes"| studies with "Yes" = with Q13 = Yes)
Ql 3BE ] 29% 8 25%
Q2 7T | 58% 18 56%
Q3 101 T 88% 29 91%
Q4 ol 8% 26 81%
Qs 171 15% 7 22%
Q6 sSHIE 174% 22 69%
Q7 70 6% 4 13%
Q8 114 31 97%
Q9 os I 3B% 31 97%
Ql10 SH 2% 24 75%
Q11 115 32 100%
Q12 107 30 94%
Q13 RE ] 28% 32 100%
Ql4 31 27% 7 22%
Qls SIIE | 44% 17 53%
Table 6
Evaluation of all studies and studies excluding a discussion on their limitations (Q14).
Source: Authors' own calculations.
Question All studies Ql4=Yes
Percentage of
studies with "Yes"
Absolute number of Percentage of Absolute number of  (relative to studies
studies with "Yes"  studies with "Yes"| studies with "Yes" = with Q14 = Yes)
Ql 3BE ] 29% 6| 19%
Q2 7T | 58% IS | 58%
Q3 101 [T 88% 29
Q4 oo T 78% 25 T 81%
Q5 17] 15% 30 10%
Q6 8s T 4% 20 I 65%
Q7 70 6% 1 3%
Q8 114 30
Q9 os I 8B% 26 T 84%
Q10 SH [72% 2 171%
Qll 115 31
Q12 107 29
Q13 2] 28% 7] 23%
Q14 3t 27% 31
Qls SIIE | 44% 23 I 174%
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Discussion

We certainly have to discuss whether our sample size is sufficiently large that we can dare to state that a large part of the
econometric tourism demand studies published in the period 2007 to 2017 in leading tourism journals is scientifically doubtful.
Extending the sample would have meant considering more journals and/or a longer time period. Both are possible, but in case of
more journals we would have risked operating with a biased sample as we would have mixed different qualities of publications. In the
case of a period extension, we have to be aware that the research styles change over time period as statistical/econometric software
improves in efficiency and user-friendliness, and the availability of data and different econometric techniques increases. Evaluating
the advantages and disadvantages of our approach, we concluded that it is likely that using a smaller sample and a shorter time
period minimizes the risk of bias compared to a bigger sample.

Furthermore, we have to ask how big or small as well as how good or bad our results are. Unfortunately, to the best of our
knowledge, a comparable study has not been done until today in the tourism discipline. One comparable source for benchmarking
figures is the book of Ziliak and McCloskey (2014), in which the authors summarized their earlier studies about the scientific qualities
of papers published in AER (McCloskey & Ziliak, 1996; Ziliak & McCloskey, 2004). Another source for comparisons is the contribution
by Seth, Carlson, Hatfield, and Lan (2009), who analyzed the papers published in the Strategic Management Journal during 2007
using regression methodology.

In both contributions mentioned above, we found three questions which are approximately comparable to our own criteria. These
are:

. Are the descriptive statistics of the variables included?

. Is statistical significance used as a criterion of scientific importance?

3. Does the paper mention the work of others and are the results discussed in a broader context (i.e., if measured effects are small or
large)?

N =

Below we summarize the results of the evaluation for a comparison:

1. 66% of the studies in AER included descriptive statistics (sampled tourism journals: 29%; Strategic Management Journal: 63%).

2. 43% of the articles in AER used statistical significance as a criterion of scientific importance (sampled tourism journals: 93%;
Strategic Management Journal: 90%).

3. 54% of the papers in AER mention the work of others and discuss the results in a broader context, i.e., whether the measured
effects are small or large (sampled tourism journals: 28%; Strategic Management Journal: 0%).

Taking the study results from Ziliak and McCloskey (2004) from the published papers in the 1990s as a benchmark, the relative
scientific quality of econometric tourism demand studies is not so convincing. On the other hand, based on the evaluation of the
Strategic Management Journal, the position of the tourism journals is better in terms of the presence of discussions of results in a
broader context (i.e., whether the measured effects are small or large). However, both results fall short of a critical threshold, with the
0% in the Strategic Management Journal especially alarming. The tourism journals and the Strategic Management Journal are also
similar in case of question 2. The evaluation of question 1 showed similarities and more or less sufficient results for both AER and the
Strategic Management Journal, whereas the performance of the tourism journals lies in a critical range.

We have to recognize that discussion about the scientific quality of econometric tourism demand studies is only just starting with
this article, whereas in some other disciplines this type of discussion has progressed rather further:

Political science is gradually moving away from an exclusive focus on statistical significance towards the greater consideration of
the magnitude and importance of effects (McCaskey & Rainey, 2015). These authors argue that the focus on point estimates hides
uncertainty behind a veil of statistical significance and recommend that researchers should explicitly take account of uncertainty by
interpreting the range of values contained in the confidence interval. This recommendation was based on analyses of published
articles: An evaluation of all 316 articles published in the American Political Science Review and the American Journal of Political
Science in the period 2011 to 2013 showed that 73% present empirical analyses, and from those only about half contained a
judgement about the substantive importance of the estimated effects (McCaskey & Rainey, 2015).

In social psychology, the Journal of Basic and Applied Social Psychology banned the use of significance testing altogether from
papers it publishes, requiring authors to use other measures to evaluate hypotheses and impact (Novella, 2015; Woolston, 2015).
Furthermore, the human behavior scientists Amrhein and Greenland (2017) state clearly that significance and non-significance are
often equated with falsity and truth of hypotheses in their disciplines, reflecting overconfidence about mathematical results and
ignoring uncertainties not captured in models (Benjamin, 2017). There is also a growing consensus that results must be published
regardless of statistical significance, as the substantive significance is the important matter (Amrhein & Greenland, 2017). This
supports our argument that worshipping stringent statistical thresholds will impede scientific progress, as following false-negative
conclusions precludes statements about substantive significance to a non-negligible extent.

A strong signal about the use of p-values and the term statistical significance was sent by the American Statistical Association
(ASA): the ASA point out very clearly that the widespread use of statistical significance — to be understood as a 5% p-value threshold —
as a justification for scientific findings leads to a biased perception of the scientific process (Wasserstein & Lazar, 2016). The ASA-
statement was an impulse to the scientific community to move further towards a world beyond p < 0.05 (Wasserstein, Schirm, &
Lazar, 2019). Supporting these developments, Hubbard, Haig, and Parsa (2019) as well as Ziliak (2019) state that it is necessary to
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recognize that statistical inference is not equivalent to scientific inference.

Following the literature, we found several recommendations regarding what one should consider to prove/interpret findings in
empirical research (Greenland, 2019; Ioannidis, 2019; Wasserstein et al., 2019). One rule is: do not conclude that an effect is present/
absent or important/unimportant based purely on the level of statistical significance. Moreover, scientific work has to consider that
the calculated p-values do not allow statements about the probability that the relevant test hypothesis is true.

What could be done to improve scientific work? Goodman (2019) states that social change is needed in academic institutions, in
the policy of the scientific journals, and among private and public funding. Statistical education as well as the scientific practice,
including publication style, has to move beyond p < 0.05 to avoid further damage to science caused by a publish-or-perish culture
and the related doubtful metrics (Colquhoun, 2019; Maurer, Hudiburgh, Werwinski, & Bailer, 2019; Steel, Liermann, & Guttorp,
2019).

Conclusions

The unsatisfying phenomenon of many publications focusing predominantly on the statistical significance of their estimated
coefficients and less, or not at all, on the substantive (economic) significance of their results triggered the design of a research project
with the major objective of asking: What is the standing of tourism econometrics and what is the scientific value of all these studies?
To fill this research gap, we used the econometric tourism demand studies of four leading tourism journals published during the
period 2007 to 2017 as our database and analyzed these studies according to a checklist of specific criteria. Each paper was con-
fronted with the same “yes” or “no” questions, which together reveal an impression of how carefully the papers' authors worked out
the differences between statistical and substantive significance. In doing so, we also incorporated indirectly related criteria, thus
allowing for a comprehensive evaluation of the articles according to the main objective of the study.

Our main findings allow us to conclude that most of the papers analyzed contain flaws in terms of our key criteria. Moreover, we
conclude that the manner of the scientific discussion and argumentation has to be improved. The analysis showed that > 90% of the
papers used statistical significance as the sole criterion of scientific importance or did not discuss the results any further because the
estimated coefficients were statistically significant. A majority of the papers did not justify the methods chosen and did not discuss
why certain important variables were not considered. Many studies also failed to include descriptive statistics, so that any evaluation
of whether an estimated coefficient is large or small becomes difficult. These “unit-free” papers also widely avoided discussing their
results in the context of other related research outcomes to demonstrate the reliability of their findings, as well as pointing out any
limitations and necessary future research efforts. In total, more than two thirds of the papers omitted discussions about their lim-
itations and, of these, a relatively high share also excluded justification of their chosen methods and discussion about the in-
corporation or omission of certain variables in the chosen approach.

To compare the outcome of this evaluation with previous results is difficult, as we found only three questions which are ap-
proximately comparable to our criteria, and these were addressed in two non-tourism journals. Based on these benchmarks, we have
to say that in general the results from the evaluation of the tourism journals are worse than those of the others. However, one has to
point out at this point that the evaluation results of the two benchmark journals only report an absolute view and are also far from
great.

Appraising the state of discussion about the scientific quality of econometric tourism demand studies, we have to recognize that it
has only just started with this article, whereas in some other disciplines this type of discussion has already progressed rather further.
A clear trend in these fields is a move away from an exclusive focus on statistical significance towards greater consideration of the
substantive significance of the estimates. This we found for political science, human behavioral sciences, and for social psychology. In
the latter discipline, two core journals banned the use of significance testing altogether in papers it publishes, requiring authors to use
other measures to evaluate hypotheses and impacts. A statement from the American Statistical Association about the celebrated use of
the 5% p-value as a threshold for the claim of scientific findings should sound a warning for all authors, reviewers, and editors
(Wasserstein & Lazar, 2016). In line with this statement from the American Statistical Association, Amrhein and Greenland (2017)
concluded that significance and non-significance should not be equated with falsity and truth of hypotheses.

At the end, we have to ask what can now be done to improve the scientific quality of econometric tourism demand studies.
Evidently, contributions to raising scientific quality must come from all parties involved: the authors, the reviewers, the editors, the
publishers, and the involved institutions such as universities and corporations. Statistical education has to change such that students
should follow the principles that the logic and execution of the studies should come before interpreting results and significance
testing. Furthermore, journal editors should make sure that every author and reviewer knows the ASA-statement on p-values and
statistical significance. The major focus of scientific practice should move away from concentrating solely on statistical significance
towards the substantive significance of the estimates, meaning that in order to call an effect significant it must also have a certain size
to be recognized as meaningful.

In addition, to judge the reliability of results and whether the estimated impact is “strong” or “weak”, future papers must also
discuss the estimation results in a broader context, thereby considering the work of others. Here, thorough discussions of the em-
ployed approach and its justification, the data and the variables considered, as well as the limitations of the study play an important
role. That means, on the other hand, that studies mostly focusing on results should be avoided as in most cases the process leading to
the results is the true scientific value of the paper.

Clearly, we also have to discuss the limitations of our own study. Such a limitation could be our relatively small sample size.
However, extending the sample by considering more journals and/or a longer time period has some risks. In the case of more journals
we could end up with a biased sample as we would mix different qualities of the publications, and in the case of a period extension,
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we have to be aware that the research styles change over time as statistical/econometric software improves. Being conscious of these
trade-offs, we decided that keeping the risk of bias low is more likely when using a smaller sample and a shorter time period
compared to a bigger sample.

In a future research project, one could compare and discuss different time periods and journal groups in terms of result stabilities
and differences. A possible outcome of such a research effort could be to gain more insight into the dynamics of the scientific
development process. Although our study dealt only with econometric tourism demand studies, the results also indicate the value of
analyzing the scientific value of other empirical published research projects focusing on tourism modeling in non-econometric
contexts.
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