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Abstract: To examine whether tourism can effectively stimulate economic growth following a disaster
shock, we apply a panel threshold regression technique to test the threshold effect of tourism
development on economic growth of the 36 Wenchuan earthquake-affected counties in 2008–2016.
The empirical results using the panel fixed-effects model show that tourism significantly contributes
to economic growth, supporting the validity of the tourism-led growth hypothesis (TLGH) for the
disaster-affected destinations. The results of the panel threshold regression model also indicate a
threshold effect of tourism development on economic growth, implying that counties with different
conditions of tourism specialization and industrial structure experience different impacts on the
tourism-growth nexus. Specifically, the estimated coefficients of tourism on economic growth decrease
with the levels of tourism specialization and industrial structure exceeding the threshold value.
Based on the Tourism Area Life Cycle theory (TALC), we further divide the 36 disaster-stricken
counties into six types based on the evolution of tourism specialization: Exploration-stage type,
involvement-stage type, transition-stage type, development-stage type, consolidation-stage type,
and stagnation-stage type. The empirical findings and managerial implications discussed are
generally applicable to policymakers seeking new ways to invigorate the economy in other
disaster-affected destinations.

Keywords: tourism development; economic growth; panel threshold regression model; disaster-stricken
counties; Wenchuan earthquake; Butler’s Tourism Area Life Cycle

1. Introduction

Over the past years, a large number of disasters, ranging from natural disasters (e.g., floods,
hurricane storms, volcanoes, tsunami and earthquakes) to man-made hazards (e.g., financial crises,
wars, and terrorist attacks), have caused severe destruction to facilities, economies and ecological
environments of the disaster-hit destinations [1–10]. The discussion on how to promote the local
economic recovery following a disaster has attracted the attention of both policymakers and scholars
worldwide [11,12]. Tourism is one of the world’s fastest-growing industries and yields huge economic
benefits through creating employment opportunities, multiplying personal wealth, increasing the
investments in infrastructure, raising government tax revenue, and reducing the budget deficit [13–16].
Hence, for the disaster-hit destinations, an increasing number of policymakers consider tourism
development to be a strategic engine for stimulating economic recovery [17–24]. However, does tourism
effectively stimulate economic recovery? The lack of research is somewhat surprising, given the causal
relationship between tourism development and economic growth following disaster shocks.
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As tourism plays an increasingly prominent role in economic growth, the relationship between
tourism development and economic growth has attracted wide attention from scholars. In tourism
literature, the tourism-led growth hypothesis (TLGH) is mostly used to analyze the effect of
tourism development on economic growth based on the country or region level. Scholars have
recently extended the studies of TLGH to four main hypotheses: (1) Tourism-led growth hypothesis
itself [21,25,26], (2) conservation hypothesis [21,25,26], (3) feedback hypothesis [21,27], and (4)
neutrality hypothesis [21,25,28].

The tourism-led growth hypothesis, first proposed by Balaguer and Cantavella-Jorda [29], points
out that there is a positive one-way causality from tourism development to economic growth. Namely,
tourism development can unidirectionally promote economic growth. A large number of subsequent
studies have provided evidence verifying this hypothesis [30–34].

The conservation hypothesis, or so-called economic-driven tourism growth (EDTG) hypothesis,
suggests that there exists a unidirectional causal relationship between economic growth and tourism
development. In other words, the growth in economic activities can increase tourism demand and
income. Aslan, Oh, Payne and Mervar and Lin et al. support the conservation hypothesis [28,35–37].

The feedback hypothesis posits that a positive bidirectional causal relationship exists between
tourism development and economic growth. Investments in the tourism industry can also stimulate
the growth of economic activities and vice versa. The feedback hypothesis has been applied in the
studies of Aslan, Lee and Chang, Al-mulali et al., Lorde et al., Ridderstaat et al. and Tugcu [28,38–42].

The neutrality hypothesis postulates that there is no causal relationship between tourism
development and economic growth, implying that tourism development cannot significantly stimulate
economic growth or vice versa. Such polices or incentives for tourism development have little or no
effect on the growth of the overall economy, because tourism is one insignificant part of the whole
economic system [21]. The results in Brau et al., Tang and Tan, Chiu and Yeh, and Katircioglu provide
support for the neutrality hypothesis [43–46].

In addition, other scholars have found that tourism development negatively affects economic
growth [26,47]. The symptoms of Dutch disease, first put forward by Corden and Neary [48], are often
used to illustrate the unfavorable economic effects of tourism expansion: Drawing resources and labor
from other industries to tourism-oriented sectors, increasing local land and house prices, and reducing
social welfare [22,47,49–52], and thus hampering long-term economic growth.

For the tourism-dominated destination, the economic structure that is overdependent on tourism
may generate adverse effects, because the tourism industry is exposed to an increasing number and
range of external shocks [53]. Capó, Font and Nadal argue that an excessive tourism-oriented economy
may result in less dynamic and low efficient growth [47]. Gursoy and Rutherford, and Sequeira and
Campos provide evidence supporting the negative effect of tourism [54,55].

The TLGH is widely used in general destination in the tourism economic field. For the disaster-hit
destination, the empirical research on the causal relationship between tourism development and
economic growth following disaster shock is very limited. Jose et al. investigated the tourism-growth
nexus for Spain after the global economic and financial crisis, showing that there was a bilateral
Granger causality between tourism and economic growth; however, the results are not robust [56].
Julio explored the relationship between tourism and economic growth in Turkey after terrorism.
The result illustrates a negative impact of terrorism on real GDP because of the decrease or loss of
tourism [57]. Qazi and Rana examined the TLGH for Pakistan and found that tourism income led
to economic growth, except in the years of 2006–2008, due to the increase in terrorist attacks [58].
Tang and Abosedra investigate the contribution of tourism to economic growth in Lebanon during
1995–2010, a period of political unrest and war [59].

The main contributions of our study to the existing literature are essentially two-fold. On the one
hand, although the contribution of tourism to economic growth has been widely investigated in the
tourism economic field, few scholars have empirically investigated the important issue of whether
tourism could effectively stimulate economic recovery after the post-disaster recovery phase; likewise,
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few studies have confirmed whether or not the TLGH is applicable to disaster-affected destinations.
Therefore, based on the TLGH, this article applies the panel threshold regression model to explore
the threshold effect of tourism development on economic growth for 36 disaster-hit counties during
the Wenchuan earthquake recovery and development phase (2008–2016), in an attempt to fill this gap.
On the other hand, jointly applying the Tourism Area Life Cycle (TALC) theory, this article further
analyzes the dynamism of the nonlinear tourism–growth nexus in different stages of destinations
through the evolution of tourism specialization. Based on the empirical results, our study provides
comprehensive and reliable insights for policymakers seeking a new source for stimulating economic
recovery, both theoretically and empirically. Hence, our research questions to be addressed are: Will
tourism development effectively promote economic growth following the disaster shock? Is there a
threshold effect of tourism development on economic growth? On the basis of TALC, will the effect of
tourism on economic growth vary significantly in different stages of different destinations?

The rest of this paper is organized as follows. Section 2 presents the literature review of the
TLGH and TALC model. The case study, method and data source are described in Section 3. Section 4
presents the empirical results of the threshold model. This is followed by conclusions and managerial
implications in Section 5.

2. Literature Review

2.1. Tourism-led Growth Hypothesis

Two primary relationships between tourism development and economic growth have been well
documented in tourism economic literature: Linear and non-linear relationships. Many studies have
investigated the linear tourism-growth nexus by applying such simple techniques as Granger causality
tests [38,60–62], exponential bivariate GARCH-in-mean model [63], Autoregressive Distributed Lag
(ADL) model [59,64], Vector Error Correction Model (VECM) [13,65], and a generalized method of
moments (GMM) [66].

Balaguer and Cantavella-Jorda are the first investigators to examine tourism-led growth,
illustrating the evidence of one-way causality from tourism to economic growth [29]. Ozturk and
Acaravci found no evidence of the tourism–growth nexus in Turkey, suggesting that Turkey’s tourism
development cannot significantly stimulate economic growth [67]. Tang and Tan attempted to further
verify the validity of the TLGH in Malaysia using a multivariate model derived from the Solow growth
theory [62]. They found that tourism had a positive impact on Malaysia’s economic growth, both in
the short and long term.

Alhowaish used panel data for the period of 1995–2012 to investigate the causal relationship
between tourism development and economic growth in the Gulf Cooperation Council (GCC)
countries [68]. The results show a unidirectional causality from economic growth to tourism
development. Salifou and Haq employed the panel cointegration technique to confirm the positive
effect of physical capital, tourism and the economic globalization index on economic growth in the
11 countries of the Economic Community of the West African States (ECOWAS) [69].

The linear model may oversimplify the tourism-growth nexus because of the complex, dynamic
and non-linear link existing among the variables [70]. Hence, some scholars began to investigate the
non-linear mechanism between tourism development and economic growth [71,72]. Po and Huang
applied the panel threshold approach to test the non-linear tourism-growth nexus in 88 countries.
They used q (international tourism receipt as a percentage of GDP) as the threshold variable [73].
The results show that, when q is below 4.05% or above 4.73%, tourism can significantly promote
economic growth; when q is between 4.05% and 4.73%, the impact of tourism on economic growth
is insignificant.

Chang et al. investigated the threshold effect of tourism on economic growth using r (tourism
specialization) as a threshold variable [74]. They found a positive and significant relationship between
tourism and economic growth in two regimes: When r is below 14.97% (Regime 1) and when r is
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between 14.97% and 17.5% (Regime 2). When r is higher than 17.5%, there is no significant relationship
between them.

Syed examined the validity of the non-linear tourism–growth nexus for the top ten world tourism
destinations using a quantile-on-quantile approach [15]. He found that a positive relation between
tourism development and economic growth for the ten countries showed substantial variation across
countries. Zuo and Huang employed a system generalized method of moments (SYSGMM) to
explore the non-linear relationship between tourism specializations and economic growth in the
31 provinces of mainland China [26]. The empirical results reveal that there is a meaningful N-shaped
or inverted-U-shaped relationship between tourism specializations and economic growth.

2.2. Tourism Area Life Cycle model

Since the 1960s, early scholars have already put forward some ideas about the evolution of tourism
destination [74–76]. Butler’s (1980) TALC is one of the most influentially theoretical models in the
tourism field [77]. Butler’s model is the six-stage model of destination evolution, which suggests that
the tourism area life cycle experiences six stages, including exploration, involvement, development,
consolidation, stagnation, and decline or rejuvenation. Later, Butler (2000) further revised the model
and put forward the factors influencing the TALC model: (1) Dynamism, (2) process, (3) capacity or
limits to growth, (4) triggers, (5) management, (6) long-term viewpoints, (7) special components, and
(8) universal applicability [78].

The TALC has drawn theoretical and practical attention, examination, and modification in
relevant literature [79–83]. Kubickova and Li examined the role that the government plays in
tourism competitiveness and understood the relationship based on the TALC model [84]. Tang et al.
investigated the factors influencing the tourism industry’s carbon emissions from the TALC model
perspective [85]. Zhong et al. investigated the applicability of the TALC model to China’s Zhangjiajie
National Forest Park [86]. Some studies extend the stages of the TALC, including the post-stagnation
stage [87], the rejuvenation stage [88] and the reinvention stage [89].

There have been many debates about how to select the indicators measuring the TALC model.
Previous studies widely applied the indicators of tourism specialization to assess the evolution of
TALC. These specialization indicators include tourist arrival (e.g., length of stay, characteristics of
tourists), tourist receipt and tourist expenditure [87,90,91]. Other scholars selected tourist-related
establishment and the authorities’ involvement scope as the evaluating indicators [92–94].

The destination life cycle is a dynamic evolutionary process. It is closely related to the level of
tourism specialization [26,72,73]. Tourist arrival is a key indicator measuring tourism specialization.
Tourist arrival refers to the tourism demand necessary to attract tourists to visit, reflecting the “carrying
capacity” of the destination. Development and growth in the TALC model are often expressed
in terms of visitor numbers [81]. Tourist receipt is another indicator. Tourist receipt denotes the
economic contribution of tourism development, reflecting the structural effect or quality of the
tourism specialization.

The process of the effect of tourism specialization on economic growth is embedded in the TALC
model [26]. The impact of tourism on economic growth varies with the different level of tourism
specialization. This, in turn, reflects the changing effect of the tourism–growth nexus in the different
stages of destination life cycle. Consequently, on the basis of the empirical results, this article further
divides the 36 disaster-hit counties into six types according to the different stages of the TALC model
and discusses the specific impact of tourism on economic growth in different types.

3. Case Study, Method and Data

3.1. Case Study

On 12 May 2008, the magnitude-8.0-Ms Wenchuan earthquake struck Wenchuan County in the
Aba Tibetan and Qiang Autonomous Prefecture of the Sichuan Province in China (see Figure 1).
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The earthquake struck most areas of the Sichuan province and caused huge loss of life and property.
The earthquake resulted in 69,226 human deaths, 374,643 injures, and 17,923 people that went missing.
It also left millions of people homeless.

The Wenchuan Earthquake also destroyed buildings, the ecological environment, critical
infrastructure (e.g., highways, water supply, sewage, gas and power systems), and industrial
developments. The tourism industry was one of the industries most affected by the earthquake. Direct
losses to the tourism industry amounted to 46.6 billion Yuan in Sichuan province. The 36 counties,
as shown in Figure 1, which were located in the active seismic belt, were extremely affected by the
earthquake. This resulted in a large recession of tourism industry and the dramatic downturn of the
entire economy.
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Figure 1. The location of the 36 Wenchuan earthquake-stricken counties.

After the Wenchuan earthquake, tourism was strategically used to stimulate the economic recovery
of most of the 36 disaster-stricken counties. Table 1 illustrates the evolutionary levels of tourism
specialization in the 36 counties during the period between 2008 and 2016. The levels of tourism
specialization (e.g., tourist arrivals, tourist receipts) in most counties continued to increase after the
Wenchuan earthquake. Until 2016, tourism receipt accounts for 40% of the GDP in 20 counties. Hence,
tourism is used as a primary pathway of invigorating economic growth in most of the disaster-affected
destinations and generates considerable economic returns. It can be seen from Table 1 that tourism
receipt has currently become the main source of economic income in these counties.
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Table 1. The change in tourist arrival as a percentage of local population (TA) and ratio of tourism
receipt to GDP (TR) after the Wenchuan Earthquake (2008–2016).

County TA

2008 2009 2010 2011 2012 2013 2014 2015 2016

An 1.83 2.51 4.07 5.08 5.59 8.23 9.51 12.92 16.90
Baoxing 8.56 7.56 14.24 17.20 21.30 7.64 16.68 20.69 26.64
Beichuan 0.84 1.03 2.20 7.27 9.13 16.93 16.67 18.87 22.66
Cangxi 1.29 2.32 1.63 5.20 3.26 5.75 6.72 6.44 8.52

Chaotian 2.09 3.07 3.93 9.86 8.88 11.78 14.97 14.74 17.69
Chongzhou 3.32 3.75 4.61 5.57 7.69 9.79 12.05 16.65 14.76

Dayi 8.05 9.41 9.73 10.85 19.02 23.26 28.33 30.80 33.77
Dujiangyan 7.45 15.72 18.71 23.97 28.20 28.28 30.01 31.55 32.74

Fucheng 1.52 2.08 2.53 3.02 3.36 3.46 4.18 5.04 5.99
Guanghan 2.32 1.33 1.49 4.36 7.92 9.25 10.07 10.98 13.29

Heishui 0.16 1.59 3.11 10.02 8.80 9.93 16.40 19.07 26.42
Jiange 0.29 0.76 1.73 3.67 3.94 7.46 6.32 11.21 13.72

Jiangyou 1.38 1.52 2.23 2.56 3.04 4.08 4.87 6.32 7.64
Jingyang 1.14 1.52 2.00 2.44 2.87 2.79 3.81 5.09 5.70

Jiuzhaigou 10.59 23.86 28.78 48.58 67.61 58.58 71.29 78.14 88.67
Langzhong 1.85 2.45 3.26 3.55 4.45 7.08 8.55 9.94 12.10

Li 1.85 3.59 8.14 18.49 32.61 40.15 69.58 77.19 97.34
Lizhou 3.43 4.94 5.77 10.40 14.10 16.04 17.17 18.82 23.32

Luojiang 3.08 3.71 3.87 4.46 5.24 8.30 9.59 12.64 14.41
Lushan 4.29 4.39 5.83 6.50 7.45 4.01 5.89 26.51 14.69

Mao 0.59 1.28 2.92 7.99 10.27 12.02 15.13 16.73 73.04
Mianzhu 1.31 1.43 1.34 1.98 2.56 3.67 5.83 7.05 8.80
Nanjiang 0.98 1.28 2.13 2.50 3.05 4.77 6.54 8.64 11.37
Pingwu 0.55 0.60 1.90 5.05 7.05 9.18 10.14 13.23 16.44

Qingchuan 1.37 4.13 2.43 4.86 8.84 12.33 14.66 19.37 23.68
Santai 1.48 1.38 1.51 4.23 5.27 7.95 8.98 9.53 4.42

Shifang 0.61 1.49 1.66 1.93 2.49 6.39 8.39 8.85 10.75
Shimian 3.09 3.92 3.70 5.77 6.85 8.73 15.83 29.76 35.96
Songpa 4.75 15.23 24.26 32.80 43.55 43.94 60.38 67.33 75.97

Wangcang 1.08 1.20 1.55 1.64 2.91 4.37 4.62 5.07 5.97
Wenchuan 1.07 8.34 14.02 36.25 56.84 59.59 65.58 75.10 80.84

Xiaojin 0.48 1.40 2.70 8.04 7.41 8.30 8.88 9.56 11.70
Yanting 0.58 0.77 0.83 1.40 1.71 2.28 2.22 2.84 3.45
Youxian 1.07 1.28 1.44 1.66 3.32 5.58 6.51 7.21 9.78
Yuanba 1.47 6.05 4.48 9.58 13.95 17.09 21.26 24.55 28.34
Zitong 1.42 3.45 4.71 5.21 6.43 11.70 11.65 12.95 16.06

County TR

2008 2009 2010 2011 2012 2013 2014 2015 2016

An 0.07 0.09 0.12 0.06 0.08 0.12 0.16 0.19 0.41
Baoxing 0.22 0.18 0.28 0.30 0.34 0.15 0.25 0.30 0.45
Beichuan 0.14 0.05 0.09 0.25 0.39 0.66 0.56 0.81 0.93
Cangxi 0.09 0.10 0.08 0.18 0.14 0.17 0.18 0.17 0.23

Chaotian 0.22 0.23 0.22 0.33 0.29 0.39 0.49 0.58 0.75
Chongzhou 0.04 0.04 0.04 0.04 0.05 0.06 0.07 0.13 0.12

Dayi 0.09 0.11 0.10 0.10 0.14 0.16 0.17 0.18 0.18
Dujiangyan 0.23 0.36 0.35 0.36 0.37 0.36 0.36 0.41 0.48

Fucheng 0.06 0.06 0.06 0.06 0.07 0.09 0.10 0.11 0.12
Guanghan 0.05 0.00 0.01 0.07 0.09 0.12 0.12 0.13 0.13

Heishui 0.02 0.09 0.17 0.53 0.33 0.31 0.48 0.54 0.67
Jiange 0.04 0.04 0.12 0.16 0.23 0.29 0.47 0.58 0.73

Jiangyou 0.04 0.05 0.06 0.07 0.09 0.13 0.16 0.21 0.23
Jingyang 0.01 0.01 0.01 0.03 0.03 0.04 0.05 0.06 0.07

Jiuzhaigou 0.87 1.54 2.26 2.61 3.25 3.07 3.36 3.50 3.45
Langzhong 0.13 0.18 0.21 0.19 0.20 0.28 0.32 0.36 0.41

Li 0.17 0.15 0.29 0.52 0.82 0.77 1.05 1.20 1.40
Lizhou 0.11 0.11 0.15 0.13 0.13 0.15 0.19 0.24 0.28

Luojiang 0.06 0.06 0.07 0.08 0.08 0.10 0.13 0.17 0.19
Lushan 0.14 0.16 0.18 0.18 0.18 0.09 0.15 0.80 0.37

Mao 0.09 0.08 0.17 0.26 0.32 0.30 0.34 0.47 1.14
Mianzhu 0.03 0.03 0.05 0.05 0.07 0.08 0.10 0.12 0.14
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Table 1. Cont.

County TR

2008 2009 2010 2011 2012 2013 2014 2015 2016

Nanjiang 0.09 0.11 0.14 0.16 0.18 0.24 0.30 0.41 0.52
Pingwu 0.07 0.03 0.10 0.23 0.29 0.38 0.45 0.54 0.66

Qingchuan 0.14 0.23 0.15 0.23 0.32 0.43 0.50 0.62 0.69
Santai 0.05 0.06 0.07 0.16 0.20 0.30 0.38 0.42 0.20

Shifang 0.03 0.03 0.04 0.04 0.05 0.07 0.09 0.11 0.12
Shimian 0.06 0.07 0.05 0.09 0.10 0.13 0.21 0.32 0.42
Songpa 0.74 1.56 2.16 2.35 2.96 2.46 3.17 3.15 3.27

Wangcang 0.08 0.10 0.06 0.07 0.09 0.12 0.15 0.16 0.19
Wenchuan 0.04 0.09 0.18 0.43 0.54 0.54 0.53 0.64 0.66

Xiaojin 0.06 0.15 0.27 0.75 0.59 0.56 0.13 0.54 0.51
Yanting 0.01 0.01 0.02 0.02 0.03 0.04 0.02 0.05 0.08
Youxian 0.06 0.07 0.07 0.09 0.10 0.13 0.17 0.19 0.22
Yuanba 0.03 0.21 0.20 0.25 0.31 0.39 0.50 0.60 0.67
Zitong 0.11 0.13 0.16 0.17 0.22 0.31 0.39 0.45 0.53

Note: TA = tourist arrival as a percentage of local population; TR = Ratio of tourism receipt to GDP.

3.2. Method

Given that the impact of tourism development on economic growth may be non-linear, we employ
the fixed-effects panel threshold regression approach of Hansen [95]. In this way, we can explore
how tourism development has different influences on economic growth under different levels of
threshold variable.

Hajamini and Mohammad suggest that the panel threshold regression method can be more
reliable than the cross-sectional and time-series models [96]. The structural equation for the basic panel
threshold is as follows:

yit = µit + β′1xit I(qit ≤ γ) + β′2xit I(qit > r) + eit (1)

where the dependent variable, yit, is the economic growth in the 36 counties in the Sichuan province
between 2008 and 2016. The independent variable, xit, denotes tourism development; qit refers to the
threshold variable; r is the value of the threshold; µit indicates the unobservable individual effects of
the county; eit is the random standard error; and I(.) refers to the indicator function.

Hansen suggests that the observations be divided into two regimes, depending on whether the
threshold q is smaller or larger than the r parameter [96]. The regimes are distinguished by the slope
coefficients: β′1 and β′2. Therefore, an alternative method of the equation can be written as:

yit =

{
uit + β′1xit + eit if q ≤ γ

uit + β′2xit + eit if q >γ
(2)

To make sure that the empirical results are valid and significant, it is necessary to employ the
F test. Hansen recommends that the F test be used to test for the threshold effect and the sup-Ward
statistic be applied to test null hypothesis:

F = supF(r)

and F(r) = (SSE0−SSE1(
∧
r))/1

SSE1(
∧
r)/n(T−1)

= SSE0−SSE1(
∧
r)

σ2
(3)

Given that there may exist a non-standard distribution of an F test, Hansen proposes a bootstrap
method to produce the first-order asymptotic distribution for testing. The P-value for the F-statistic
yield from the bootstrap can be used to validly test the existence of a threshold. The null hypothesis
of the threshold effect is rejected if the F statistical value is larger than the desired critical value [95],
meaning that a nonlinear relationship exists between tourism development and economic growth.
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As stated in the introduction, this study empirically focuses on the effect of tourism on economic
growth based on the prevailing TLGH by considering three aspects. First, since tourism developed
quickly during the post-Wenchuan earthquake recovery and development phase, and because tourism
income contributes much to economic revenue, we focus our discussion on whether tourism may be
a catalyst for stimulating economic growth following the Wenchuan earthquake. Secondly, during
the processing work, we also followed previous literature to test a causal relationship from economic
growth to tourism development using the panel Granger causality test. However, the results did not
support such a relationship, rejecting the hypothesis of EDTG. Finally, in the process of conducting the
study, we applied a panel threshold regression method to examine the threshold effect of economic
growth on tourism development. The results revealed that the statistical F values for the three
thresholds were all below their critical threshold values, indicating no threshold effect of economic
growth on tourism development, rejecting the EDTG hypothesis. Therefore, for the above reasons,
we did not examine the EDTG hypothesis in this paper.

3.3. Data

We explore the effect of tourism development on economic growth in 36 disaster-hit counties in
Sichuan province following the Wenchuan earthquake. The data spans the period of 2008 through
2016, collecting from the Sichuan Statistical Yearbook (2008–2017), Sichuan Yearbook (2008–2017), Chengdu
Yearbook (2008–2017), Deyang Yearbook (2009–2017), Mianyang Yearbook (2008–2017), Yaan Yearbook
(2008–2017), Aba Tibetan and Qiang Autonomous Prefecture Yearbook (2009–2017), and the Official Statistical
Bulletins for National Economic and Social Development of 36 Counties (2009–2017). Missing data are
supplemented by the averaging method with the data from the adjacent two years.

The dependent variable economic growth is constructed by the logarithm of the real GDP per
capita (LGDP) [15,26,37]. We empirically confirm the tourism-led growth relationship by establishing
a fixed-effect panel data model and a panel threshold regression model. For the threshold variable,
the level of tourism specialization is measured by TR (tourism revenue as a share of the real GDP) and
TA (tourist arrival as a percentage of the local population). The level of industrial structure is reflected
by the variable of IS (the proportion of employees in a tertiary industry to total employees). According
to Zuo and Huang [26], TA reflects the size effect or level of tourism specialization, and TR measures
the structure effect or quality of tourism specialization.

To control for the effect of the other variables on economic growth, we apply the following control
variables according to the recommendations of previous literature [56,62,66,96]: The ratio of the total
investment in fixed assets to GDP as capital investment (INV), the ratio of the length of the highway
roads to the county area as transportation accessibility (HD), and the proportion of employees in
a tertiary industry to total employees as industrial structure (IS). In addition, considering that the
Wenchuan earthquake may affect the economic growth, we add the dummy variable for Y2008 to the
model. Complete details of the data sources are given in Table 2.

Table 2. Data and sources.

Variable Description Explanation Literature Source

LGDP The logarithm of the real GDP per capita Economic growth Syed et al. [15], Zuo and Huang [26]

TA Tourist arrival as a percentage of the local
population

Reflecting the size effect or level
of tourism specialization

Zuo and Huang [26], Jose et al. [56],
Tang et al. [66], Liu et al. [97]

TR Tourism revenue as a share of the
real GDP

Reflecting the structure effect or
quality of tourism specialization

HD The ratio of the length of the highway
roads to the county area Transportation accessibility Tang et al. [66], Zhang et al. [98];

Chakrabarti [99],

INV The ratio of the total investment in fixed
assets to GDP Capital investment Zuo and Huang [26], Chang et al. [72]

IS The proportion of employees in a tertiary
industry to total employees Industrial structure Zuo and Huang [26], Hu et al. [100]
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4. Empirical Results

The estimations of panel fixed-effects model and panel threshold regression model first require
that all variables are stationary to avoid generating the ‘spurious regression’. The first-generation panel
unit root tests (e.g., ADF, LLC, IPS, and PP) are performed to test the stationarity of variables under
the assumption that the individual time series in the panel are cross-sectionally independent [101].
If the individual time series in the panel are cross-sectionally, dependently distributed due to the
common factors, the results using the first-generation panel unit root tests will cause distortion [102].
Therefore, to overcome this deficiency, we utilize the Pesaran’s cross-sectional dependence (CD) test
which examines the cross-sectional dependence in the panel-data models with small T and large
N [102]. Then we need to apply the Pesaran’s CADF test to examine the stationarity of all variables
in panels with cross-sectional dependence [102]. In Table 3, the results of Pesaran’s CD test reject the
null hypothesis of the cross-sectional independence, indicating that the data in the cross-sections are
interdependent. Hence, the Pesaran’s CADF test is further used to examine the stationarity of all
variables. Table 3 shows significant stationarity results for all variables (e.g., LGDP, TA, HD, INV, IS) at
1% and 5% significance level.

Table 3. Results of Pesaran’s cross-sectional dependence (CD)_test and Pesaran’s panel unit root test.

Pesaran’s Cross Sectional Dependence Test

CD statistics 28.576 *** (0.000)

Pesaran’s CADF test

LGDP −2.272 ***

(0.004)
INV –2.239 ***

(0.007)

TA −2.079 **

(0.040)
IS –2.540 ***

(0.000)

HD −2.710 ***

(0.000)

Note: p values are reported in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

Tables 4 and 5 display the linear and non-linear impacts of tourism development on economic
growth estimated using a conventional panel regression model and panel threshold regression model,
respectively. Model 1 in Table 6 presents the linear results based on the panel fixed-effects model.
The Hausman test and F test are used to select the pooled OLS model, panel fixed-effects model or
panel random-effects model. The Hausman test and F test are both significant at the 1% statistical
level, which indicates that the empirical results of the panel fixed-effects model are regarded as reliable.
The estimated coefficient of TA is 0.015, which is positive and significant at the 1% statistical level.
This implies that a 1% increase in the ratio of tourist arrival to GDP may lead to a 0.015% increase
in the logarithm of real GDP per capita (LGDP). The result confirms the validity of the TLGH for
the disaster-stricken destinations, and concurs with Chiu and Yeh [45], Katircioglu [46], and Lee and
Chang [38], who find evidence of supporting the TLGH that tourism development can be an effective
engine for stimulating economic growth.

For the other explanatory variables, in line with Che [103], Foster [104], Pratt [105] and
Shi et al. [106], the variables of HD, INV, and IS are estimated to be positive and significant at the 1%
statistical level, indicating that transportation accessibility, capital investment and industrial structure
can significantly stimulate economic growth. The dummy variable Y2008 for the Wenchuan earthquake
has a significantly negative impact on economic growth at the 1% statistical level. This illustrates that
the Wenchuan earthquake caused severe damage to the 36 counties and led to a 33% decline in the
entire economy. The results are supported by Miao and Ding [107], who investigate the impact of the
Wenchuan earthquake on the economy of the counties in the Upper River. They find that the disaster
interrupts the counties’ economy and has different effects on regional economic recovery.
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In order to investigate the nonlinear relationship between tourism development and economic
growth under the different levels of tourism specialization and industrial economy, the article uses
a panel threshold regression model. Prior to conducting this analysis, it is necessary to test whether
a non-linear relationship exists by determining the number of regimes using the F-test statistic and
bootstrap P-value. According to Table 4, the results of F-test and P-value show that the null hypothesis
of threshold effect test of all threshold variables (TA, TR and IS) are rejected at the 5% or 10% statistical
level in the single threshold model and the double threshold model, but are accepted at the 10%
statistical level in the triple threshold model, showing that the tourism–growth model is a two-regime
model. Therefore, the following panel threshold regression analysis, which will be based on the double
threshold model, is appropriate.

When TA is set as the threshold variable, the threshold values are 17.09 and 40.15. When TR
is the threshold variable, the threshold values are 0.52 and 0.93. When IS is the threshold variable,
the threshold values are 0.20 and 0.34.

Table 4. Threshold effect test.

Threshold Variable Number RSS MSE F P
Threshold Critical

10% 5% 1%

TA
Single 10.162 0.033 107.07 *** 0.000 31.567 34.893 41.130

Double 7.970 0.025 86.64 *** 0.000 27.697 31.770 39.003
Triple 7.331 0.023 27.46 0.817 65.811 75.025 84.374

TR
Single 11.547 0.037 56.44 ** 0.013 33.285 39.100 56.939

Double 10.312 0.033 37.73 *** 0.007 23.181 27.129 35.381
Triple 10.100 0.032 6.63 0.913 36.807 41.162 62.276

IS
Single 12.901 0.041 17.47 * 0.060 15.035 17.737 23.329

Double 12.370 0.040 13.52 * 0.093 13.310 16.163 21.344
Triple 12.167 0.039 5.250 0.657 30.534 36.753 51.716

Note: p values are reported in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

In Table 5, Models (2)–(4) report the non-linear results estimated using the panel threshold model.
In Model (2), when TA is used as the threshold variable, we divide the 36 counties into three regimes:
30 counties in regime 1, three counties in regime 2 and three counties in regime 3. If TA is less than
17.09 (regime 1), a 1% increase in TA may significantly contribute to a 0.053% increase in LGDP. If TA
is above 17.09 and below 40.15 in Regime 2, a 1% increase in TA may significantly lead to a 0.033%
increase in LGDP at the 1% statistical level. If TA exceeds 40.15 in Regime 3, a 1% increase in TA
can bring about a 0.017% increase in LGDP at the 1% statistical level. These results reveal that the
estimated coefficients will become significantly smaller with a TA higher than the threshold value.

Similarly, when using TR as the threshold variable in Model 3, there are 33 counties in regime
1 (TR ≤ 0.52), 1 county in regime 2 (0.52 < TR ≤ 0.93) and 2 counties (Songpan and Jiuzhaigou) in
regime 3 (TR > 0.93). The estimated coefficients of TA on LGDP are significantly positive at the 1%
statistical level. These coefficients tend to be smaller with a TR exceeding the threshold value.

When the IS is set as the threshold variable in Model 4, 18 counties are in regime 1 and 18 counties
are in regime 2. According to the results in regime 1 (IS ≤ 0.20) and regime 2 (0.20 < IS ≤ 0.34),
tourism development has a positive impact on economic growth at the 1% significant level. When IS is
larger than the highest threshold value (0.34) in regime 3, a significantly negative relationship exists
between tourism development and economic growth at the 1% statistical level. This illustrates that a
1% increase in TA may cause a 0.139% decline in LGDP. In addition, the magnitudes and dimensions of
the estimated results for the control variables (HD, INV, IS, and Y2008) are similar to those of Model 1.

For the two indicators of tourism specialization (i.e., TA and TR), when tourism specialization
exceeds the first and the second threshold values, the estimated coefficient will become smaller,
reflecting that the law of diminishing returns of tourism to economic growth exists. The findings
in our study are similar to those of Chang et al. [72], Po and Huang [73], and Zuo and Huang [26].
When tourism specialization exceeds the first or second threshold value, the destination goes into a
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lock-in situation because of the path-dependence [26]. According to Chang et al. [72], a destination at a
high level of tourism specialization may lose the destination’s comparative advantage in tourism with
a low contribution of tourism and possibly generates unsustainable economic growth in the long term.

Table 5. The effect of tourism on economic growth in the linear model and in the threshold model.

Variables Fixed Effects Threshold Effects

Model (1) Model (2) Model (3) Model (4)

TA 0.015 ***

(0.000)

HD 0.907 ***

(0.000)
0.581 ***

(0.000)
0.712 ***

(0.000)
0.827 ***

(0.000)

INV 0.019 **

(0.03)
0.018 ***

(0.007)
0.020 **

(0.011)
0.015 *

(0.073)

IS 0.711 ***

(0.000)
0.556 ***

(0.001)
0.628 **

(0.001)
1.378 ***

(0.000)

Y2008 −0.327 ***

(0.000)
−0.223 ***

(0.000)
-0.270 ***

(0.000)
-0.321 ***

(0.000)

TA (TA ≤ 17.09) 0.053 ***

(0.000)

TA (17.09 < TA≤40.15) 0.033 ***

(0.000)

TA (TA > 40.15) 0.017 ***

(0.000)

TA (TR ≤ 0.52) 0.035 ***

(0.000)

TA (0.52 < TR ≤ 0.93) 0.022 ***

(0.000)

TA (TR > 0.93) 0.011 ***

(0.000)

TA (IS ≤ 0.20) 0.022 ***

(0.000)

TA (0.20 < IS ≤ 0.34) 0.014 ***

(0.000)

TA (IS > 0.34) −0.139 ***

(0.000)

Constant 8.535 ***

(0.000)
8.617 ***

(0.000)
8.595 ***

(0.000)
8.480 ***

(0.000)
R2 0.737 0.846 0.800 0.753

F-test 38.23 *** 64.810 *** 44.62 *** 39.780 ***

Hausman test 19.70 ***

Note: p values are reported in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

Javier et al. argue that an excessive tourism-oriented economy may have less dynamic or low
efficient growth [47]. Table 6 shows that most counties have a low level of tourism specialization.
Two counties (i.e., Songpan and Jiuzhaigou) have high levels of tourism specialization, illustrating that
tourism development is the main source of local economic activities in these two destinations.

Moreover, there exists non-synchronization between TA and TR in some counties (Table 6),
meaning that a conflict may occur between tourism expansion and tourism quality. There are three
situations: (1) TA is between the first and second threshold, while TR is below the first threshold
(e.g., Dujiangyan, Dayi); (2) TA exceeds the second threshold, while TR is below the first threshold
(e.g., Wenchuan); and (3) TA exceeds the second threshold, while TR is between the first and second
threshold (e.g., Li). These situations show that the destinations are dominated by mass tourism and
low-quality development.

Despite tourism expansion attracting more and more tourists to visit, traditional sightseeing is
still the main form of tourism. Destinations that lack high-quality or diversified deep-experiential
products may experience a low level of tourism expenditures. Some scholars also find that tourism
expansion is less likely to promote long-term economic growth (Javier et al.). In addition, when tourist
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arrival exceeds the maximum capacity of a destination, it will generate negative social, economic,
and environmental problems and undermine the sustainable growth of the economy.

For the threshold value of IS, when IS exceeds the second threshold value (0.34), tourism
development negatively influences economic growth. The reason for this may be attributed to the
symptom of ‘Dutch disease’. On the one hand, tourism may lead to a reallocation of productive
resources and labor from other traditionally productive sectors (e.g., agriculture, manufacturing,
forestry) to the tourism-oriented sectors, weakening the competitiveness of traditional sectors [72,106].
This will cause a deindustrialization process and hamper long-term economic growth. On the other
hand, the inflow of large amounts of short-term capital into the tourism sector may bring about an
unduly rapid tourism expansion. This will lead to a rapid increase in local land prices, a crowding-out
effect on local enterprises and an overall loss in social welfare [15,51,71].

In our study, the economic structure of most disaster-stricken counties, in the early stages,
is dominated by the agriculture or manufacturing industries. Therefore, an unduly rapid expansion of
the tourism sector may lead to a ‘Dutch disease’ effect on other economic sectors, eventually reducing
the sustainability of economic growth in such counties as An and Fucheng.

Table 6. The level of threshold variables in each regime.

Counties TA Regime TR Regime IS Regime

An 7.40 1 0.14 1 0.38 3
Baoxing 15.61 1 0.28 1 0.15 1
Beichuan 10.62 1 0.43 1 0.19 1
Cangxi 4.57 1 0.15 1 0.14 1

Chaotian 9.67 1 0.39 1 0.15 1
Chongzhou 8.69 1 0.07 1 0.20 1

Dayi 19.25 2 0.14 1 0.21 2
Dujiangyan 24.07 2 0.37 1 0.30 2

Fucheng 3.46 1 0.08 1 0.34 2
Guanghan 6.78 1 0.08 1 0.16 1

Heishui 10.61 1 0.35 1 0.26 2
Jiange 5.46 1 0.3 1 0.14 1

Jiangyou 3.74 1 0.11 1 0.23 2
Jingyang 3.04 1 0.04 1 0.24 2

Jiuzhaigou 52.90 3 2.66 3 0.31 2
Langzhong 5.91 1 0.25 1 0.24 2

Li 38.77 3 0.71 2 0.19 2
Lizhou 12.67 1 0.17 1 0.15 1

Luojiang 7.26 1 0.1 1 0.17 1
Lushan 8.84 1 0.25 1 0.18 1

Mao 15.55 1 0.35 1 0.22 2
Mianzhu 3.77 1 0.07 1 0.20 1
Nanjiang 4.58 1 0.24 1 0.19 1
Pingwu 7.13 1 0.31 1 0.12 1

Qingchuan 10.19 1 0.37 1 0.14 1
Santai 4.97 1 0.2 1 0.13 1

Shifang 4.73 1 0.07 1 0.16 1
Shimian 12.62 1 0.16 1 0.21 2
Songpa 40.91 3 2.42 3 0.22 2

Wangcang 3.16 1 0.11 1 0.18 1
Wenchuan 44.18 3 0.4 1 0.24 2

Xiaojin 6.50 1 0.4 1 0.19 1
Yanting 1.79 1 0.03 1 0.21 2
Youxian 4.21 1 0.12 1 0.22 2
Yuanba 14.09 1 0.35 1 0.20 1
Zitong 8.18 1 0.28 1 0.19 1

Tourism-led growth is an evolutionary process of change. It reflects the fact that the non-linear
tourism–growth nexus is stage-based. Our paper echoes Zuo and Huang [26], who also find that the
non-linear impact of tourism-led growth depends on the different stage of the tourism destination life
cycle. Namely, in the early stages of the destination, tourism generates increasing economic income and
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promotes economic growth. When tourism specialization values exceed their critical levels, the impact
of tourism on economic growth will decline. The estimated coefficients of tourism on economic growth
vary across the different levels of tourism specialization, illustrating that destinations at different stages
of the destination life cycle may experience various tourism–growth nexus issues. Lundgren examined
the relationship between the attractiveness of tourists and tourism development, suggesting that in
the initial stage, the graph curve of theoretical attractiveness reaches a high level, leading to a rise in
the popularity of the area. In subsequent phases, the theoretical attractiveness begins to drop [82].

Therefore, in order to further explore the dynamism of the tourism–growth nexus along the
different stages of different destinations, we divide the 36 destinations into six types based on Butler’s
destination life cycle model: Exploration-stage type, involvement-stage type, transition-stage type,
development-stage type, consolidation-stage type, and stagnation-stage type. In the meantime, as TA
and TR do not synchronously change, using any individual indicator cannot fully reflect the nature of
destination life cycle evolution [26]. Hence, these above types are divided by the change of tourism
specialization which consists of both TA and TR (see Table 7 and Figure 2).

Exploration-stage type

Two indicator values of tourism specialization (i.e., TA and TR) are found to be less than the first
threshold values. These values do increase slowly. Before the Wenchuan earthquake, most resources
were not exploited and tourism facilities were not developed. Tourist arrivals were scarce and the
proportion of tourism receipt to GDP was very low. After the earthquake, local governments seized
opportunities for tourism development and began to consider tourism as a pathway to stimulating
economic recovery. Both tourism arrival and tourism receipt rose steadily but still remain at a
low level. Destinations of the exploration-stage type are often in the initial stage of the tourism
life cycle. The impact of tourism on economic growth is high. Jingyang and Yanting follow the
exploration-stage type.
Involvement-stage type

The values of TA and TR are both below the first threshold but keep increasing. The contribution
of tourism to economic growth is significant. The destination of the involvement-stage type often
occurs in the early stage of the tourism life cycle. There are many reasons for this. One reason may be
that, after the Wenchuan earthquake, the local governments began to consider tourism development
as an important strategy for promoting economic recovery. More specifically, The Sichuan Tourism
Recovery and Reconstruction Plan for the Post-Wenchuan Earthquake stated that the tourism industry
should be a dominant and leading industry in the disaster-ruined area during the post-recovery and
reconstruction phases. Therefore, local initiatives exploited potential resources, developed tourism
facilities, and increased capital investments in tourism to cater to increasing numbers of tourists.
Seventeen counties belong to the involvement-stage type.
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Transitional-stage type

Whereas TA is below the first value, TR is between the first and second threshold values.
Destinations of this type experience transition from the involvement stage to the development stage.
As a result, a potential travel market begins to form. In spite of the relatively low number of tourist
arrivals, many high quality and experiential tourism products or activities were developed to increase
tourism expenditures, thus leading to relatively high tourist receipt. Tourism significantly contributes
to economic growth in the transitional stage. The counties of Jiange, Pingwu, Zitong, and Nanjiang are
included in the type.

Development-stage type

In this type, tourism development significantly facilitates economic growth. Two patterns are
further classified in the development stage: Tourism expansion and tourism quality. In the pathway of
tourism expansion, TA exceeds the first threshold value, whereas TR is lower than the first threshold
value. In spite of the progressive growth in tourist arrival, a low-quality tourism expansion, which lacks
high-quality or experiential products, may reduce tourism expenditure or short travel time. This leads
to a low level of tourism receipt. Dujiangyan, Dayi, Lizhou, Beichuan, Shimian, and Baoxing belong to
the tourism expansion type.

In the tourism quality mode, both TA and TR are between the first and second threshold values.
This illustrates that the destinations have entered into a second life cycle through tourism innovations
or high-quality tourism product development. This is a more sustainable manner of attracting an
increasing the number of tourists. In the development stage, the travel market is booming, and
tourism has already occupied a large proportion of the local economy. Yuanba, Chaotian, Qingchuan,
and Heishui are in the tourism quality type.

Consolidation-stage type

Both TA and TR exceed the second threshold value and continue to grow. However, the growth
rates of tourist arrival or tourist receipt may begin to drop. The destination of the consolidation-stage
type is often considered to have a tourism-dominated economic structure [77,108], where tourism
receipt is the main source of economic income. The travel market tends to be mature in this stage.
The effect of tourism on economic growth becomes smaller compared with the early stages of tourism
development. The destinations include Li, Mao, Songpan and Jiuzhaigou.

Stagnation-stage type

Whereas TA is larger than the second threshold value, TR is between the first and second
threshold value. Although the number of tourist arrivals is high, they may face a diminishing rate
of tourism receipt due to the extensive resource-relied mode, excessive competition, innovation and
institutional inertia. Signs of a recession emerge in the travel market. Meanwhile, an excessive number
of tourist arrivals likely result in economic, social, and environmental problems. The effect of tourism
development, which relies solely on tourism expansion, on long-term economic growth is very limited.

Wenchuan is the only county that belongs to the stagnation-stage type. In the future, it may enter
the decline stage. According to the Wenchuan official statistics in 2017, the number of tourist arrivals
substantially drops by 25.9%, and tourism receipt decreases by 27.9%.

In addition, it should be noted that the regular evolution of the tourism life cycle may be
interrupted by human-induced hazards or natural disasters [77,89,109], which require a long time
to return to the normal track. In our study, two values of tourism specialization in the two counties
of Sonpan and Jiuzhaigou decreased dramatically after the Wenchuan earthquake. This includes TA
degenerating from the medium regime in 2007 to the low regime in 2008 and TR declining from the
high regime in 2007 to the median regime in 2008.
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Table 7. The distribution of the disaster-stricken counties according to each type.

Style Number Counties

Exploration-stage type 2 Jingyang, Yanting

Involvement-stage type 15 An, Cangxi, Chongzhou, Fucheng, Guanghang, Jiangyou, Langzhong,
Lushan, Luojiang, Mianzhu, Santai, Shifang, Wangcang, Xiaojin, Youxian

Transitional-stage type 4 Jiange, Nanjiang, Pingwu, Zitong

Development-stage type 10 Tourism expansion: Baoxing, Beichuan, Dayi, Dujiangyan, Lizhou, Shimian
Tourism quality: Chaotian, Heishui, Qingchuan, Yuanba,

Consolidation-stage type 4 Jiuzhaigou, Li, Mao, Songpan
Stagnation-stage type 1 Wenchuan

5. Conclusions and Managerial Implications

To date, few studies have investigated the causal relationship between tourism development
and economic growth following disasters. Hence, we use cross-sectional data to examine the linear
and non-linear impact of tourism development on economic growth in 36 disaster-stricken counties
covering the period of 2008 through 2016, in an attempt to fill this gap. Then, we use this information
to further explore the dynamism of the nonlinear tourism–growth nexus based on the theory of
Butler’s TALC.

This study involved many steps. First, we applied the fixed-effects panel regression model
to investigate the linear impact of the tourism–growth nexus. The results illustrate that there is a
positive and significant impact of tourism on economic growth, meaning that tourism development
can significantly enhance economic growth. The results confirm the applicability of the TLGH for the
disaster-stricken counties. The control variables (i.e., INV, HD and IS) were found to positively affect
economic growth at the 1% statistic level. The dummy variable Y2008 negatively influences economic
growth at the 1% statistic level, illustrating that the Wenchuan earthquake caused huge economic
losses and led to a dramatic decline in the entire economy.

Secondly, the non-linear results obtained from the panel threshold regression model illustrate
that non-linear relationships exist between tourism development and economic growth under the
threshold variables of TA, TR and IS. These show that counties with different conditions of tourism
specialization and industrial structure experienced various impacts on the tourism-led growth nexus.

For the variables TA and TR, the estimated coefficients of tourism on economic growth decrease
when both TA and TR exceed the first and second threshold values. For the variable IS, tourism
development negatively influences economic growth when IS is larger than the highest threshold
value (0.34). This is due to the ‘Dutch disease’ effect, which implies that tourism development, with a
high level of industrial structure, undermines the sustainable growth of the overall economy in
disaster-stricken counties.

Thirdly, the tourism–growth nexus is a dynamic process of change, closely related to the evolution
of the destination life cycle. The estimated coefficients of tourism on economic growth vary with
the different levels of tourism specialization. This shows that destinations at different stages of the
destination life cycle may have various kinds of influence on the tourism–growth nexus. Therefore,
based on Butler’s TALC theory, we further divided the 36 disaster-stricken counties into six types
through the evolutions of two main indicators of tourism specialization (TA and TR): Exploration-stage
type, involvement-stage type, transition-stage type, development-stage type, consolidation-stage type,
and stagnation-stage type.

This article reveals some significant findings. First, although the 8-magnitude Wenchuan
earthquake caused huge damage to some areas, it may also break the original economic structure and
provide one opportunity of tourism for revitalizing the economy for non-tourism-based areas. Secondly,
tourism policy is another driving factor of tourism contributing to economic growth [61,66,110,111].
Some polices, such as The Sichuan Tourism Recovery and Reconstruction Plan for the Post-Wenchuan
Earthquake (2008–2010), the State Council’s Opinion on Supporting Policies and Measurement for Post Recovery
and Reconstruction (2008), emphasize tourism as the leading industry of stimulating economic recovery
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in disaster-hit destinations. Thirdly, the economic growth is significantly influenced by transport
accessibility, capital investment, industrial structure and disaster. Fourthly, for the tourism-dominated
areas, the economic structure’s over-reliance on tourism generates less economic benefit to other areas.
It even brings about some adverse effects (e.g., ‘Dutch disease’ effect). Finally, based on Butler’s
TALC model, the impact coefficients of tourism on economic growth vary with different levels of
tourism specialization, indicating that the tourism–growth nexus changes along with the different
life stages of destinations. Hence, we conclude that tourism development is not only a source of
stimulating economic recovery for the disaster-stricken area but also a huge power for incurring the
industrial structure transformation in the destination economy. The results are generally applicable to
policymakers seeking new ways of invigorating the economy in other disaster-hit destinations.

The empirical results in our study have theoretical and practical implications for policymakers in
disaster-hit destinations. Local policymakers should establish suitable and effective tourism policies
and measurements to promote economic growth based on the different stages of the tourism area
life cycle. Destinations of the exploration-stage type and the involvement-stage type, with low levels
of tourism specialization, should be concerned about how to exploit potential resources, perfect
the diversified and high-quality tourism products, and improve transportation facilities to attract
mass tourists. Destinations of the development-stage type should establish a comprehensive and
diversified market; it should also improve the quality of the travel products. The destination of the
consolidation-stage type should expand the travel market and diversify the economy. This can be
accomplished by establishing strong links between the tourism sectors and the other industries to
improve the travel market vitality. For the destination of the stagnation-stage type, policymakers
should make innovative incentives for tourism development to extend the destination development
life cycle, or they should focus on developing other more productive or more efficient industries, if the
less-efficient tourism industry cannot be improved. In addition, tourism policymakers should fully
recognize the vulnerability of tourism and take measures to strengthen the resistance of the tourism
industry to natural disasters and human-induced hazards.

Like other tourism economic literature, this study has some limitations based on which it offers
suggestions for future research. First, in terms of research technique, we focus on the effect of
tourism development on economic growth following a disaster shock from a static perspective
without considering the dynamic effect. Future study will explore the dynamic relationship using
some economic techniques, such as the SYSGMM and the panel smooth threshold regression (PSTR)
approach. Second, future studies will consider some variables related to tourism development, such as
improved accessibility, better accommodation, and tourism attractiveness. In this study, we do not
examine the inner relations between these tourism factors and tourism development due to the lack of
statistical data. In our future work, we will explore the inner relations of the above factors with tourism
development by collecting the data and text materials in various ways, for instance, from official
reports, statistical yearbooks, relevant literature, and field investigations.

Note: Notice of the State Council of China on printing and distributing the general plan for recovery and reconstruction after
the Wenchuan Earthquake announced the 39 disaster-stricken counties of the Sichuan province that were seriously
affected by the Wenchuan earthquake. They include: Penzhou, Dujiangyan, Chongzhou, Dayi, Jingyang, Luojiang,
Guanghan, Shifang, Mianzhu, Lizhou, Yuanba, Chaotian, Wangcang, Qingchuan, Jiange, Cangxi, Fucheng,
Youxian, An, Santai, Yanting, Zitong, Beichuan, Pingwu, Jiangyou, Langzhong, Shimian, Lushan, Baoxing,
Nanjiang, Wenchuan, Li, Mao, Songpa, Jiuzhaigou, Xiaojin, Heishui, Hanyuan, and Zhongjiang. Because there are
large gaps in the data on tourism arrival and tourism receipt in Pengzhou, Hanyuan, and Zhongjiang, we select
the other 36 counties for the case study. Source: http://www.gov.cn/zwgk/2008-09/23/content_1103686.htm.
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