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ABSTRACT
This study explored tourists’ preferences and willingness to pay for travel 
carbon offset (TCO) products using a hybrid choice model (HCM). This 
model integrates a mixed multinomial logit model (MMNL) and a latent 
variable model (LVM) to facilitate the exploration of preference hetero-
geneity among tourists by incorporating individual psychological con-
structs. The key empirical results were as follows: (1) the respondents 
were more likely to purchase a TCO product when they were provided 
with both TCO and opt-out options; the respondents were willing to pay 
¥108 (about US$15.88) for an optimal TCO product for 1-tonne travel 
carbon emissions; (2) tourists’ preferences for TCO products were influ-
enced by offset- and travel-related factors, including offset quantity, proj-
ect locations and types, TCO providers and payment time; and (3) green 
trust and socio-demographic characteristics influenced the respondents’ 
preferences for TCO products. Through this study, we extend the literature 
on global warming mitigation, pro-environmental behaviour and discrete 
choice modelling. Our empirical results can be used by tourism businesses 
to understand tourists’ demands for TCO products and to provide specific 
recommendations for developing decarbonisation products.

Introduction

Given the reciprocal impacts of climate change on tourism, the tourism industry is experiencing 
global pressure to achieve carbon neutrality by 2050, as outlined in the Paris Agreement. Carbon 
offsets are defined as in-part or in-whole preventions of or reductions in carbon emissions 
elsewhere to offset the carbon emissions created by an activity, e.g. reductions are made in 
carbon emissions elsewhere to offset the carbon emitted by a plane trip (International Air 
Transport Association [IATA], 2022). Carbon offsets therefore enable individuals to take respon-
sibility for their carbon footprint by investing in projects that mitigate emissions. In 2022, the 
global volume of voluntary carbon offsets issued was approximately 319.96 million tonnes, 
which represents offsets available for sale. This figure contrasts with the 179.81 million tonnes 
of retired offsets, which refer to carbon credits removed from circulation permanently to prevent 
double counting of emissions reductions in the carbon market (The Voluntary Carbon Market 
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Dashboard, 2023). The issued and retired volumes are useful indices of supply and demand in 
the voluntary offset market, in which issuances usually exceed retirements. Officially introduced 
in July 2021, China’s national emissions trading system is the largest emissions trading market 
in the world, with a coverage of about 4800 million tonnes of CO2 equivalent emissions. This 
market is also set to increase as more industries are included. Since 2013, 287 China Certified 
Emission Reduction (CCER) projects have been registered in pilot carbon markets to reduce 
emissions via offsets. As of September 2019, a total of 202 million tonnes of CO2 equivalent 
emissions had been traded in the Chinese emissions trading market (Slater et  al., 2019).

Individual tourists can also contribute to tourism decarbonisation through voluntary carbon 
offsetting. By engaging tourists in carbon offset activities, it is possible to harness their collective 
impact and contribute to a more sustainable and climate-conscious tourism industry (Lovell 
et  al., 2009). Although various offset supplies exist, limited sales have been seen in the tourism 
industry outside of aviation. The reason may be that there is a psychological distance between 
tourists and offset products (Higham et  al., 2019; Ritchie et  al., 2021). Due to the limited adop-
tion of offset practices in the tourism industry and the barriers that exist between tourists and 
offsets, previous studies that have examined choice behaviour concerning carbon offsets and 
tourism have predominantly focused on carbon offsets associated with flying (Choi et  al., 2018; 
Choi & Ritchie, 2014; Eijgelaar, 2011; Guix et  al., 2022; Ritchie et  al., 2021; Smith & Rodger, 2009; 
Zhang et  al., 2019). However, the development of carbon offset mechanisms for tourism requires 
collective effort and cooperation across the whole tourism industry.

The development of travel carbon offset (TCO) products requires an in-depth understanding 
of tourists’ preferences and choices. This study therefore explored whether tourists are likely to 
choose TCO products and what factors influence their choices. We conducted a discrete choice 
experiment (DCE) in which the participants were presented with a hypothetical scenario involving 
a choice set of TCO options.

This study makes three novel contributions to the literature. First, we propose a new possibility 
for industry-wide TCO products and calculate the economic value of each TCO attribute, which 
provides a starting point for future carbon offset and tourism studies. Second, we integrate offset- 
and travel-related attributes and “green trust” into a single framework to extend our understanding 
of the key factors that influence tourists’ preferences for TCO products. Third, by introducing a 
latent variable to explore the influence of green trust on tourists’ preferences for TCO products, 
we demonstrate how a hybrid choice model (HCM) that combines a mixed multinomial model 
(MMNL) and latent variable model (LVM) can be applied in the tourism field. Our findings therefore 
provide an up-to-date reference for carbon pricing and the development of TCO mechanisms.

Literature review

Preferences for TCO products

The adoption of the Kyoto Protocol by the United Nations Framework Convention on Climate 
Change (UNFCCC) in 1997 and the subsequent development of the carbon market have led to 
many studies of voluntary carbon offsets in the tourism literature. Acquiring carbon offsets not 
only contributes to curbing global climate change but also yields noteworthy individual benefits 
(i.e. utility). The initial focuses of these studies have primarily been the potential of carbon 
offsets (Dhanda, 2014; Eijgelaar, 2011; Hyams & Fawcett, 2013; Watt, 2021) and the factors that 
influence consumers’ choice of carbon offsets (Brouwer et  al., 2008; Choi et  al., 2018; Choi & 
Ritchie, 2014; Gössling et  al., 2007, 2009; Lim & Yoo, 2014; Lu & Shon, 2012; Ritchie et  al., 2021; 
Rotaris et  al., 2020; Schwirplies et  al., 2019; Smith & Rodger, 2009). For example, Choi and Ritchie 
(2014) included carbon emissions, the types of offset projects, airline measures and price in a 
DCE and found significant relationships between these attributes and travellers’ preference for 
products to offset flying. Rotaris et  al. (2020) also conducted an online survey using a DCE with 
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998 Australians and found that air travellers preferred to purchase domestic air carbon offsets 
that were accredited, administered by a non-profit organisation and contributed directly to 
carbon reduction in the destination. Schwirplies et  al. (2019) considered carbon offsets for 
different travel modes (e.g. plane and bus) based on a DCE with 1000 individuals from Germany 
and found that compensation locations, project types, contributions from providers and the 
cost of carbon offsets significantly influenced tourists’ choice to offset their CO2 emissions.

Researchers have also explored ways to improve communication with tourists and to increase 
their offsetting behaviours and influence their choices (Babakhani et  al., 2017; Denton et  al., 
2020; Guix et  al., 2022; Segerstedt & Grote, 2016; Zhang et  al., 2019). However, the majority of 
studies investigating the factors influencing tourists’ offsetting behaviours have predominantly 
concentrated on air transport, with limited research on TCO products throughout the broader 
tourism industry. To address this research gap and meet our research objective, we developed 
a hypothetical TCO product combining travel characteristics and carbon offset projects based 
on previous studies of carbon offsets for flying, including CO2 offset contributions, project 
locations, project type, offset product provider, offsets from product provider, payment time 
and offset price (Brouwer et  al., 2008; Choi et  al., 2018; Choi & Ritchie, 2014; Gössling et  al., 
2007, 2009; Lim & Yoo, 2014; Lu & Shon, 2012; Ritchie et  al., 2021; Rotaris et  al., 2020; Schwirplies 
et  al., 2019; Smith & Rodger, 2009) and the attributes of tourism products (Hao et  al., 2022; 
Pröbstl-Haider & Haider, 2014; Schaafsma & Brouwer, 2020; Seekamp et  al., 2019; Sriarkarin & 
Lee, 2018; Ulrike et  al., 2015).

Economic value of TCO products

Willingness to pay (WTP) is the maximum amount of money a consumer is willing to pay to 
obtain a product, service or improvement in their current circumstances. Encouraging tourists 
to take responsibility for their carbon emissions requires understanding whether tourists are 
willing to pay for carbon mitigation. A vast literature has documented a considerable demand 
for carbon offsets among tourists. Table 1 summarises the literature on WTP for carbon offsets 
in the tourism industry. Brouwer et  al. (2008) conducted a survey of air travellers at Amsterdam 
Schiphol Airport and used a contingent valuation method (CVM) to identify an average WTP of 
€23 to offset carbon emissions from flying. In a survey of over 1000 air travellers from Taiwan 
conducted using a CVM, Lu and Shon (2012) found significant WTP means of US$5, US$8.8, 
US$10.8, and US$28.6 for carbon offsets for flights to mainland China, northeast America, 
Southeast Asia, and Western destinations (including Frankfurt, Germany; Paris, France; London, 
United Kingdom; Los Angeles, United States; and Sydney, Australia), respectively. Calculated by 
the ratio of coefficients between non-monetary attributes and price from a discrete choice model 
(DCM), Choi and Ritchie (2014) found a mean WTP of AU$21.38 to reduce 1 tonne of CO2 through 
a carbon offset project. Ritchie et  al. (2021) investigated Australian travellers and found that they 
were willing to pay AU$166 for an optimal carbon offset product that had all of the most desir-
able attributes and that offset 25% of emissions from their air trip. Using a DCE, Rotaris et  al. 
(2020) found that the WTP for offsetting per tonne of CO2 emissions ranged from €12 to €38 
among air travellers from Italy. Given this evidence, we propose the following hypothesis:

Hypothesis 1: Tourists have a significant and positive WTP to offset carbon emissions.

Latent variable and preferences for carbon offsets

“As a hypothesis regarding future behaviour, a hypothesis certain enough to serve as a basis 
for practical conduct, confidence is intermediate between knowledge and ignorance. The person 
who knows completely need not trust” (Simmel & Wolff, 1950, p. 318). Due to the intangibility 
and complexity of the offsetting process, markets exist between the knowable and unknowable 
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aspects of offsetting, which indicates that consumers need trust to make decisions about 
offsetting.

The effectiveness of carbon offsets in mitigating climate change has been a topic of ongoing 
debate since the creation of carbon offsetting (Badgley et  al., 2022; Becken & Mackey, 2017; 
Hyams & Fawcett, 2013; Watt, 2021). Offsets must reflect climate benefits that surpass what 
would typically occur under business-as-usual circumstances, adhering to the principle of addi-
tionality (Badgley et  al., 2022). Although offsets’ additionality is a fundamental prerequisite to 
their successful inclusion in climate policy, this standard is not always achieved in practice 
(Becken & Mackey, 2017). The scepticism and hesitance exhibited by the public towards the 
credibility, effectiveness and integrity of carbon offset measures have increased in line with a 
series of greenwashing cases, such as a lawsuit against Dutch airline KLM in 2022 (Thomas, 
2022). This lack of trust has posed major challenges to the implementation and overall success 
of various carbon offsetting initiatives (McNish, 2012; Watt, 2021), prompting the need for 
increased research on trust in tourism decarbonisation.

The literature proposes various definitions of trust. For example, Rousseau et  al. (1998) 
defined trust as “the intention to accept vulnerability based on positive expectations of the 
intentions or behaviours of another” (p. 395). Trust arises from the belief in trustees’ integrity, 
benevolence and ability (Ganesan, 1994; Schurr & Ozanne, 1985). In the context of environ-
mentally conscious products, Chen (2010) established the concept of “green trust” as an indi-
vidual’s “willingness to rely on a product, service, or brand due to the belief or expectation 
derived from its credibility, benevolence, and ability regarding environmental performance” 
(p. 309).

In addition to a good’s observed attributes, latent psychological inclinations are crucial in 
influencing consumer behaviour. Models recognising the role of psychological inclinations in 
choice behaviour have become increasingly popular in the transportation and forestry fields 
(Atasoy et  al., 2013; Daly et  al., 2012; Ouvrard et  al., 2020; Prato et  al., 2012; Temme et  al., 2008), 
and several have been applied to the tourism field in recent years (Albaladejo & Díaz-Delfa, 

Table 1. Summary of WtP for voluntary carbon offset in tourism.

Study (year) WtP Payment
methods 
(models) Sample Setting

brouwer et  al. 
(2008)

€23 Per flight CV travelers at Dutch 
airport

airline

macKerron et  al. 
(2009)

£24 Per flight CV and DCe 
(mmnl)

uK residents airline

lu & Shon, 
2012)

uS$5–uS$28.6 for flights to 
mainland China, northeast 
america, southeast asia, 
and Western countries

Per flight CV taiwanese air 
travelers

airline

Choi & ritchie 
(2014)

au$21.38 Per ton DCe (mmnl) university students/
staff

airline

lim & Yoo 
(2014)

KrW 1,345 (uS$1.24) Per trip CV train travel 
passengers in 
Korean

train travel

Choi et  al. 
(2018)

au$12.27 for domestic 
flights and au$0.92 for 
international long-haul 
flights

Per ton DCe (mmnl) australian residents airline

Schwirplies et  al. 
(2019)

€250 for trips by bus and 
€40 for trips by plane

Per trip DCe (mmnl; 
lCm)

German residents Different 
transportations 
context

rotaris et  al. 
(2020)

€12–€38
€14–€66

Per ton
Per flight

DCe (mnl; 
mmnl)

italian air travelers airline

ritchie et  al. 
(2021)

au$166 optimal 
program

DCe (lCm) australian residents airline

note: CV: contingent valuation; DCe: discrete choice experiment; lCm: latent class model; mml: multinomial logit model; 
mmnl: mixed multinomial logit model.
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2021; Hao et  al., 2022; Lindberg et  al., 2019; Masiero & Hrankai, 2022; Masiero & Qiu, 2018; Xie 
et  al., 2019). Green trust, which represents a consumer’s confidence in the environmental claims 
and actions of a product or service provider, plays a pivotal role in shaping individuals’ decisions 
related to their carbon offset choices. Studies have demonstrated the positive influence of trust 
on consumers’ purchasing intentions or behaviours (Charness & Rabin, 2002; Ranaweera & 
Prabhu, 2003; Sung et  al., 2021). However, businesses have overstated or even fabricated the 
environmental performance of their green products, leading to customer distrust of the green 
market (Chen, 2010; Kalafatis et  al., 1999). Chen (2010) pointed out that green trust influenced 
customers’ purchasing decisions for green products, and tourism research has consistently indi-
cated that green trust has a positive influence on people’s pro-environmental behaviours and 
intentions (Chen & Chang, 2012; Chuah et  al., 2020). In a study on greenwashing in the hotel 
industry, Chen et  al. (2019) found significant and positive relationships between guests’ green 
trust and their revisit intention, intention to engage in green practices and word of mouth. 
Schwirplies et  al. (2019) found that individuals who believed in the effectiveness of carbon 
offsets for climate mitigation were more likely to pay for carbon offsets. Considering these 
insights, we propose the following hypothesis:

Hypothesis 2: Green trust concerning carbon offsets positively influences the probability of choosing a 
TCO product.

Green trust is a by-product of prior experience. Expectations regarding trustees’ intentions 
or behaviour are based on information provided by an individual’s past experiences (Burt & 
Knez, 1995). People attribute conditional probability to the outcomes of actions based on prior 
experiences (Boneau, 1974). For example, Lee and Mjelde (2007) found that people who had 
previously visited the Korean demilitarised zone in South Korea were more likely to donate to 
its preservation than those who had never been there. Lu and Shon (2012) found that tourists 
would pay less to offset their carbon emissions from flying if they knew nothing about offsetting.

Hypothesis 3: People with carbon offset experience are more likely to offset their carbon emissions than 
people without such experience.

In addition, many studies on pro-environmental behaviour have found that individuals’ psy-
chological inclinations and willingness to take action are correlated with age, gender, educational 
attainment and income, among other demographic characteristics (Juvan & Dolnicar, 2017).

Consumer behaviour diverges based on gender, primarily attributed to distinct roles within 
cultural and social settings (Kim et  al., 2012). There is a notable influence of gender on the 
consumption patterns of sustainable products. Broadly, women tend to exhibit greater prefer-
ences for sustainable products than men (Costa Pinto et  al., 2014).

Income has been widely acknowledged as a significant predictor of the adoption of inno-
vative products (Oliveira & Dias, 2019). Income is anticipated to exhibit a positive correlation 
with the adoption of new products, as higher levels of income help alleviate resistance stem-
ming from the higher prices of these products (Tellis et  al., 2009). Moreover, consumers with 
higher income levels are likely to demonstrate greater environmental consciousness than those 
with lower income levels, as their financial capacity enables them to more easily absorb the 
high costs associated with adopting eco-friendly products (Straughan & Roberts, 1999).

In addition, single individuals may prioritise personal convenience or cost-effectiveness, and 
unemployed individuals may emphasise cost considerations, thereby influencing their preferences 
concerning the purchase of sustainable products (Oliveira & Dias, 2019).

In terms of carbon offsetting, Choi and Ritchie (2014) found that female travellers were more 
likely than male travellers to be carbon offsetters using cross-tabulation and logit regression. 
Rotaris et  al. (2020) found that air travellers’ gender, education level and occupation status 
significantly influenced their choice of carbon offsets for flights. They identified three types of 
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carbon offsetters using a latent class model (LCM) and found that the segments significantly 
differed in age, marital status and employment status. Using MMNL and LCM to analyse DCE 
data from Germany, Schwirplies et  al. (2019) found that respondents who were younger, female 
and with higher incomes were more likely to offset their travel-related emissions than other 
respondents. We therefore propose the following hypothesis:

Hypothesis 4: Tourists’ gender, income level, marital status and employment status significantly influence 
their choice of TCO products.

Methodology

Survey design

To explore the respondents’ preferences for TCO attributes, we designed a DCE method based 
on a hypothetical scenario in which tourists were asked to choose from possible TCO options 
consisting of six attributes. Based on the aforementioned literature, relevant existing practices 
and our research objective, we selected these attributes and levels by integrating carbon offset 
characteristics into tourism products. Table 2 provides the attributes and their levels. The first 
attribute, CO2 offset contribution, refers to the potential reduction in tourists’ carbon emissions 
that can be achieved through TCO products. Carbon emissions can be offset either partially 
(50%) or entirely (100%) based on the amount of CO2 emissions produced by a journey. To 
achieve this reduction in carbon emissions, individuals can engage in various types of carbon 
offset projects. In this study, we included four main types of carbon offset projects, which were 
implemented in specific locations (Chapman, 2020; Raffaelli et al., 2022). According to the analysis 
of global voluntary carbon offset market transaction volumes from 2005 to April 2018 (Hamrick 
& Gallant, 2018), the five main project types were reforestation, environmental conservation, 

Table 2. attributes and attribute levels of tCo products.

attribute Description levels

Co2 offset contribution You can choose to offset 50% or 100% of the carbon 
emissions caused by your travel

50%
100%

Project location the projects may be implemented in your home 
country, your overseas destination or a developing 
country

Domestic
overseas destination
other developing countries

Project type reforestation and conservation projects absorb Co2 
through afforestation and forest protection

renewable energy projects include building solar, 
wind, or hydro sites

Community projects help to introduce energy-efficient 
technologies to undeveloped communities

Waste-to-energy projects capture carbon and convert 
it into electricity

reforestation and conservation 
projects

renewable energy projects
Community projects
Waste-to-energy projects

offset product provider You can choose to buy the carbon offset product 
through an intermediary, including airlines, hotels 
and online travel agencies or buy it directly from 
the companies/organisations implementing carbon 
offset projects

airline as the intermediary
Hotel as the intermediary
online travel agency as the 

intermediary
Directly provided by a carbon offset 

company/organisation
Contribution from 

product provider
the amount by which the product provider increases 

the amount of Co2 offset
0% (0 kg)
50% increase
100% increase

Payment time When you pay for carbon offsets before departure
on-site
after travel

Carbon offset price the price you must pay to offset 100 kg of carbon 
emissions

¥5/100 kg
¥20/100 kg
¥35/100 kg
¥50/100 kg
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renewable energy, community initiatives, and waste-for-energy. These project types have been 
incorporated into flying offset choice cards developed in past studies (Blasch & Farsi, 2014; Choi 
et  al., 2018; MacKerron et  al., 2009; Raffaelli et  al., 2022; Ritchie et  al., 2021; Rotaris et  al., 2020). 
In a tourism context, source countries or regions and destinations are the most relevant project 
locations for tourists who want to offset their carbon emissions. Following Choi and Ritchie 
(2014), we included these location choices in our TCO framework. We also included other devel-
oping countries as potential project locations because most reforestation offset projects are in 
these countries (Wissner et  al., 2022). This decision was influenced by our consideration of the 
broader impact of offset initiatives on sustainable development in these developing countries 
beyond carbon mitigation. To account for the unique product characteristics of both tourism 
and carbon offsetting, we included offset organisations as direct providers and airlines, travel 
agents and hotels as possible intermediaries identified by their “provider” attribute. We also 
considered the responsibility of these providers and their potential contributions to reducing 
carbon emissions by incorporating their additional offset quantity into the TCO products. To 
explore potential payment approaches for TCO, we included three main payment options: paying 
before departure, paying on-site or paying after travel. The first two options constitute the 
primary transactions for travel services, whereas payments after travel could facilitate an accurate 
calculation of travel-related emissions. In addition, we established four levels for the monetary 
attribute (¥5, ¥20, ¥35 and ¥50 per 100 kg) that reflect the range of carbon prices in carbon 
markets across China and Europe (Ember, 2022; State Council of People’s Republic of China, 
2022). In this experiment, all additional TCO product attributes were assumed to be the same.

Our survey included four sections. In the first section, we collected the respondents’ past travel 
experiences. Based on their responses to the first section, in the second section, we conducted 
a DCE by presenting the respondents with a hypothetical scenario in which they had booked a 
trip through an online travel agency. In this scenario, the respondents found “low-carbon travel” 
options displayed on the website and they could choose to purchase a TCO product to offset the 
carbon emissions of their upcoming travel. We provided the respondents with eight choice sets 
and asked them to choose one option among two carbon offset options (“A” and “B”) and one 
opt-out option (“none”) for each choice set. Figure 1 shows an example of the choice set.

To investigate the effect of the latent variable on the respondents’ carbon offset choices, we 
used a 7-point Likert scale (1= strongly disagree to 7= strongly agree) in the third section to 
measure their level of green trust (Chen et  al., 2019; Sung et  al., 2021). In the concluding sec-
tion, we collected information on the respondents’ gender, age, educational attainment, annual 
income, current occupation and marital status.

Figure 1. Choice set sample.
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Data collection

We employed a professional market research company to conduct the survey online. The 
sampling frame was this company’s audience network, which covers 7,889,310 unique respon-
dents in mainland China with a relatively balanced distribution by city tier, age, gender and 
income. The company stratified the available samples based on the set quotas (i.e. balanced 
gender and age) and then applied random sampling to pull out samples and send out survey 
invitations. Before conducting the main survey, we conducted a pilot study with 150 partici-
pants to measure the determinant efficiency (D-efficiency) of our design and ensure the clarity 
of the survey and the realism of the scenario. A D-efficient design is a kind of experimental 
design that optimises the information gained from respondents’ choices while minimising the 
number of choice sets presented to them. A minimum D-error was generated using Ngene (v. 
1.3; ChoiceMetrics, 2021) with three blocks that each included eight choice sets. Each choice 
set included two alternatives and one opt-out option. We also confirmed that the design had 
no single alternative choice that dominated the other choices. The main survey was then 
distributed to 1571 respondents in January 2023, but more than half of the respondents did 
not finish or failed to pass the screening questions (i.e. the respondents who had not travelled 
abroad for leisure purposes during the previous 5 years, who would not like to travel overseas 
in the coming year or who did not understand carbon offsetting after reading the description 
were screened out). After screening, a total 900 useful responses (57.29%), including 7200 
choice observations, were included in our data analysis. Table 3 shows the characteristics of 
the sample. The respondents were spread across a broad demographic: 48.2% were women, 
46.2% were 18–39 years old, 10.9% were 60 years old or older, 14.4% had a master’s degree or 
higher, 23.5% had an annual household income of ¥144,000 or less, 24.2% had an annual 
household income of ¥420,000 or more, 0.6% were unemployed and 11.8% were single. In the 
last 5 years, more than half of the respondents travelled overseas 1–3 times, more than 90% 
spent 1–2 weeks on their trip and more than half spent ¥20,000–¥40,000 on their holiday. In 
addition, 65.6% of the respondents indicated that they had paid for carbon offsets before and 
in 95.2% of the cases (8 × 900 = 7200) the respondents chose opt-in carbon offsets. Figure 2 
shows the respondents’ reasons for purchasing or not purchasing carbon offsets in the past. 
For example, 62.2% of the respondents with offset experience stated that they paid for carbon 
offsets out of a sense of responsibility, followed by their awareness of the related information 
(51.7%) and trust in the companies, organisations or offset projects (50%) (Respondents could 
choose multiple answers). Meanwhile, about three quarters of the respondents without offset 
experience stated that there were no available carbon offset options. This number of responses 
was more than 50% higher than the number of respondents who preferred to save their budget 
or did not trust offset projects and their providers. In addition, the mean values of all indicators 
for green trust exceeded 5 (“somewhat agree”) (see Table 6).

HCM

We used an HCM that integrated a DCM (i.e. an MMNL) and an LVM to generate estimates of 
the parameters of the models. Hybrid models have been widely used in studies of mode or 
route choices (Atasoy et  al., 2013; Kim et  al., 2012; Prato et  al., 2012; Temme et  al., 2008) and 
contactless hospitality choice (Hao et  al., 2022). The MMNL model allowed us to capture the 
heterogeneity of preferences, while the LVM was used to explain the value of individual psy-
chological constructs. The combination of MMNL and LVM in an HCM created a unified framework 
that enhanced the robustness and functional richness of the choice model (Hess & Daly, 2014). 
This approach allowed for the exploration of preference heterogeneity among tourists through 
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Table 3. Characteristics of the respondents (N = 900).

Characteristic %

Gender female 48.2
male 51.2
other 0.6

age 18–29 16.1
30–39 30.1
40–49 26.4
50–59 16.4
≥ 60 10.9

educational attainment Secondary education 4.8
further education 6.7
bachelor’s degree 74.1
master’s degree 12.0
Doctoral degree 2.4

annual individual income < ¥36,001 3.4
¥36,001–144,000 20.1
¥144,001–300,000 32.4
¥300,001–420,000 19.8
¥420,001–660,000 13.2
¥660,001–960,000 7.0
≥ ¥960,001 4.0

occupation Student 2.6
frontline employee (private or public sector) 6.8
Junior manager/executive (private or public sector) 31.1
Senior manager/executive (private or public sector) 30.7
educator/researcher 2.8
Professional (e.g. doctor, lawyer, writer, journalist) 13.4
Self-employed (including housewife/husband) 5.9
unemployed 0.6
retired 6.2

marital status Single 11.8
married with child(ren) 81.0
married with no children 6.0
Separated 0.9
other 0.3

overseas leisure travel experiences in the last 5 years
Visitation history once 13.4

2–3 times 43.7
4–5 times 17.3
6–10 times 15.4
> 10 times 10.2

trip duration 1–3 days 2.3
4–6 days 21.1
7–9 days 39.2
10–12 days 20.3
13–15 days 11.2
> 15 days 5.9

latest flight duration < 7 h 28.6
7–9 h 35.0
10–12 h 27.8
> 12 h 8.7

average tourism expenditure < ¥10,001 3.3
¥10,001–¥20,000 15.0
¥20,001–¥30,000 23.1
¥30,001–¥40,000 29.0
¥40,001–¥50,000 17.6
> ¥50,000 11.9

Carbon offset experience Yes 65.6
no 34.4

options in DCe option a/b 95.2
opt-out 4.8
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the incorporation of individual psychological constructs. Figure 3 presents the methodological 
framework of this study based on the HCM.

The theoretical foundation of discrete choice modelling is random utility theory, which posits 
that people generally choose what they prefer, and when they do not, this can be explained by 
random factors (McFadden, 1974) and by Lancaster’s (1966) characteristic framework, according to 
which the attributes of a good or service determine the utility that consumers derive from it. The 
structural and measurement components of the DCM are described below (Morley, 1992):
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where Ui j,  is the utility of tourist i choosing alternative j (i.e. the TCO option), Vi j,  is the utility 
function’s deterministic component and ε i j,  is the unobserved independent and identically dis-
tributed extreme value error term. If tourist i chooses alternative j = 1 or j = 2, Xi k,  is a vector of 
the observed attribute k (K = 6) describing the TCOs. β i k,  are random parameters used to measure 
tourists’ preference heterogeneity, which is assumed to be normally distributed for TCO 

Figure 2. respondents’ carbon offsetting experiences.
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attributes. ASC
i
 is an alternative specific constant representing tourists’ preference for the opt-out 

option (alternative j). LVi is the latent variable. λ L denotes an individual’s preference heteroge-
neity. y

i j,
 equals 1 if respondent i chooses alternative j, and 0 otherwise. Finally, C

i
 is the choice 

set of individual i.
The latent variable (LVi), which indicates the underlying psychological characteristic of the 

respondents (i.e. green trust), is normally distributed. In the LVM, the latent variable is treated 
as an explanatory variable in the utility functions of choice alternatives (Ben-Akiva et  al., 2002). 
The structural and measurement equations of the LV component are described as follows:
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where z
i
 is a vector representing the socio-demographic variables (i.e. gender, age, income, 

education level, occupation, marital status and employment status) and carbon offset experience 
variable of individual i, γ  is a vector of estimated parameters capturing the impact of these 
variables on LVi, ηi is the random error term following a standard normal distribution, I

i q,
 denotes 

the observed ratings of the indication question q of the latent variable, ϕ
qS

 is the parameter 

Figure 3. methodological framework.
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associating the latent variable with the ratings from the S-point scale (S = 7) and θ
q
 represents 

the scale coefficient regarding the attitudinal questions.
The hybrid model can be estimated using maximum simulated likelihood. The choice prob-

ability conditional on the carbon offset attributes is expressed as follows:
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The probability of predicting the vector of indicators is given by the following ordered logit 
model (Hess & Palma, 2019):
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The joint likelihood function that integrates the probability of observing choice and latent 
indicators is then expressed as follows:

 LL y I X P y X LV Pi i i q i k i k
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WTP indicates the substitution effects between non-monetary and monetary attributes (Choi, 
2020; Masiero et  al., 2015; Sriarkarin & Lee, 2018) and is the ratio of the mean coefficient of 
attribute l (β l) and price (β

p
), described by Equation (9):

 WTP
MU

MU

l

p

l

p

= = −
β
β

. (9)

Results and discussion

Choice model performance

We used the Apollo package in R (Hess & Palma, 2019) to estimate the DCMs. Table 4 presents 
the performance of the HCM, benchmarked with the multinomial logit (MNL) and MMNL 
models. The results for the choice components’ likelihood, Akaike information criterion and 
Bayes information criterion showed that the HCM with the highest log-likelihood value per-
formed the best.

TCO choice model results

As the choice component of the HCM outperformed the MNL and MMNL, we focus on the HCM 
results (see Table 5) in this section.

Table 4. Performance of choice models.

mnl mmnl HCm

log-likelihood (choice) −5972.92 −5261.96 −5089.58
aiC (choice) 11,973.84 10,577.92 10,233.16
biC (choice) 12,070.19 10,763.73 10,418.97

note: aiC: akaike information criterion; biC: bayesian information criterion; HCm: hybrid choice model; mnl: multinomial 
model; mmnl: mixed multinomial model.
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The utility of the third alternative (i.e. “not offsetting your travel emissions”) was given by the 
constant, the result of which indicated that the respondents were more likely to purchase TCOs 
than to opt out (−2.796, p < 0.01). This study further explored the determinants of tourists’ TCO 
choice. A positive (negative) sign on a significant coefficient implied that the respondents preferred 
(did not prefer) that attribute and were more (less) likely to select a TCO product with that attri-
bute. Significant positive coefficients for individuals’ contributions to reducing carbon emissions 
implied that the respondents preferred TCO products through which they could offset more carbon 
emissions (0.310, p < 0.01). The respondents’ preferences for lowering carbon emissions were also 
reflected in the significant positive value of providers’ contributions to decarbonisation (0.256, 
p < 0.01). In contrast, the respondents did not prefer TCO products with higher prices (−0.012, 
p < 0.01). The attribute levels of project location, project type, offset product provider and payment 
time were coded as categorical variables with the levels “Other developing countries,” “Waste-to-
energy,” “Hotel” and “On-site,” respectively, as the base (0) level in utility Equation (2). The respon-
dents were more likely to choose a TCO product that was implemented in domestic regions (0.250, 
p < 0.01) or overseas destinations (0.229, p < 0.01). The higher preferences for domestic projects 
over overseas projects underscore the potential of China’s voluntary offset market. These prefer-
ences align with the reopening of new project registrations within the CCER framework in 2023 
and the domestic climate obligations advocated by Carton et  al. (2021). The respondents were 
also most supportive of reforestation and conservation offset projects (0.309, p < 0.01) and renew-
able energy (0.303, p < 0.01). The highest value for reforestation-related projects aligns with the 
conclusions drawn by Choi et  al. (2018), MacKerron et  al. (2009), Ritchie et  al. (2021), and Rotaris 
et  al. (2020). These previous studies also found that nature-based projects were preferred by 
tourists to human benefit-oriented projects or technology-based projects, suggesting a consistent 
preference for such initiatives across different investigations. Tourists’ preferences for nature-based 
offset projects may be driven by their strong environmental concerns, the tangible impact these 
projects offer, the focus of the projects on environmental conservation, tourists’ emotional con-
nection with nature, the projects’ long-term sustainability and the educational and awareness-raising 
opportunities these projects offer. The respondents preferred the situation in which they paid for 
TCO products before departure (0.122, p < 0.01) to the base-level situation in which they paid 
during their trip. This purchasing pattern could potentially be influenced by the booking practices 
commonly associated with the online travel agencies (OTA). Interestingly, the respondents were 
less likely to select TCO products provided by airlines (−0.145, p < 0.01), which may be related to 
the fact that airlines are major emitters of greenhouse gases (Graver et  al., 2020). This suggests 
that the public may perceive airlines’ involvement in offsetting carbon emissions as “greenwashing” 
because airlines appear to emphasise their public image over substantial carbon reductions (Hyams 
& Fawcett, 2013; Watt, 2021). The choice model results showed that offset- and travel-related 
attributes influenced tourists’ choice of TCO, supporting Hypotheses 1. In addition, the standard 
errors related to carbon offset contributions, domestic or overseas projects, offset product pro-
viders, contribution from providers, payment time and price were all significant (p < 0.01), indicating 
that the respondents had heterogeneous preferences for these attributes and their levels.

LVM Results and offsetter profiles

As shown in Table 5, there was a negative relationship between green trust and the opt-out 
option (−2.006, p < 0.01): as green trust increased, the respondents were less likely to choose the 
“would not offset my carbon emissions” option. That is, increasing green trust led to an increased 
probability of selecting TCO options. Hence, Hypothesis 2 was supported. This finding is consistent 
with the findings of Chen et  al. (2019), indicating that green trust was positively related to the 
intention to engage in green practices and positive word of mouth. Table 6 presents the results 
from the measurement equations in the LVM, where green trust in carbon offsets was found to 
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be positively correlated with perceptions of TCO products’ reliability, dependability, trustworthiness, 
environmental concerns and promise of environmental protection (p < 0.01).

The structural equations in the LVM (see Table 7) showed that gender, income level, marital 
status, employment status and offset experience had statistically significant effects on the 
respondents’ trust in TCO products. Women were more likely than men to trust TCO products 
(0.271, p < 0.01), which is in line with the findings of Westin et  al. (2020) from a Swedish sample. 
The respondents with carbon offset experience were also more likely to trust TCO products 
than were those without offset experience (0.917, p < 0.01).

The low-income respondents (−0.228, p < 0.01), the unemployed respondents (−0.901, p < 0.01), 
and the single respondents (−0.588, p < 0.01) were less likely than other respondents to trust 
carbon offset products. As these socio-demographic characteristics and past experiences affected 
TCO choices via the latent variable, Hypotheses 3 and 4 were supported. These findings are 
in line with previous studies indicating that women and individuals with higher income levels 
are associated with more pro-environmental behaviours (Dolnicar, 2004, 2010; Schwirplies et  al., 
2019) than are single and unemployed people (Oliveira & Dias, 2019).

Table 5. estimates of the tCo choice model.

Variable Coeff. Se SD Se

attribute
Carbon offset contribution 

(tonnes)
0.310*** 0.059 0.995*** 0.068

Project location
 other developing country base level
 Domestic 0.250*** 0.0774 −0.642*** 0.084
 overseas destination 0.229*** 0.077 −0.258*** 0.120
Project type
 Waste-to-energy base level
 reforestation and 

conservation
0.309*** 0.090 0.166 0.103

 renewable energy 0.303*** 0.096 0.194 0.160
 Community project 0.040 0.095 0.228 0.141
offset product provider
 Hotel base level
 airline −0.145*** 0.063 −0.273*** 0.137
 online travel agency −0.097 0.062 0.189** 0.114
 Carbon offset company −0.114 0.102 0.11190 0.211
Contribution from product 

provider (tonnes)
0.256*** 0.047 0.358*** 0.053

Payment time
 on-site base level
 before departure 0.122*** 0.048 0.304*** 0.091
 after travel 0.089 0.075 −0.313*** 0.089
Price (¥) −0.012*** 0.002 −0.028*** 0.001
alternative specific constant 

(opt-out)
−2.796*** 0.300

latent variable
Green trust −2.006*** 0.147

Note. ***, and ** indicate significance at the 1%, and 5% levels, respectively. SD = standard deviation; Se = standard error.

Table 6. estimates of the measurement equations of the latent variable model.

latent variable: Green trust mean Coeff. Se

the environmental reputation of this carbon offset product is generally reliable 5.79 1.953*** 0.143
the environmental performance of carbon offset products is generally 

dependable
5.88 1.760*** 0.129

the environmental claims made by carbon offset products are generally trustworthy 5.89 1.902*** 0.140
the environmental concerns of carbon offset products meet my 

pro-environmental expectations
5.97 1.511*** 0.114

the carbon offset product upholds its promise of environmental protection 5.81 1.833*** 0.132

Note. *** indicates significance at the 1% level. Se = standard error.
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Economic value of TCO

Table 8 shows the estimation results for WTP (i.e. marginal rates of price substitution, see Equation 
(9)) from the mean values of the attribute parameters in the choice model and their 95% confi-
dence intervals. As expected, compared with offsetting carbon emissions, “no TCO” was less 
preferred by the respondents. On average, the respondents were willing to pay ¥26.86 (≈ US$3.95) 
per tonne of carbon emissions offset (p < 0.01). This was lower than the WTP reported for Australian 
(US$19.27; Choi & Ritchie, 2014), Italian (US$13.43–42.52; Rotaris et al., 2020), and German (US$44.78; 
Schwirplies et  al., 2019) samples. The observed lower WTP per tonne of carbon offset in the 
Chinese sample compared with the samples from other countries suggests potential variations in 
WTP across countries, influenced by factors such as income disparities (World Bank, 2023) and 
varying levels of environmental awareness (Babakhani et  al., 2017; Carlsson et  al., 2021). In addi-
tion, the respondents were willing to pay an average of ¥22.13 per additional tonne of carbon 
emissions offset by the provider (p < 0.01). The respondents were willing to pay an average of 
¥21.65 for a domestic project (p < 0.05), ¥1.82 higher than their WTP for a project at their desti-
nation (p < 0.05). Compared with the baseline project type (i.e. waste-to-energy), the respondents 
were willing to pay an average of ¥26.76 for reforestation and conservation projects (p < 0.01), 
which was slightly higher than their WTP for a renewable energy project (p < 0.05). Interestingly, 
the significant negative value of the mean WTP (−12.43, p < 0.01) implied that the respondents 
would be much less willing to pay for TCO products provided by airlines than they would be for 
TCO products provided by hotels. The respondents preferred to pay before departure, with a 
mean WTP estimate of ¥10.59 (p < 0.05) compared with on-site payments. For an optimal TCO 
product (assuming 1 tonne of carbon emissions during a trip) with all of the most desirable 
attributes (e.g. offsetting 1 tonne from the individual, a domestic project, a reforestation and 
conservation project, offsetting 1 tonne from the provider and a pre-departure payment), the 
respondents were willing to pay about ¥108 (i.e. 26.86 + 21.65 + 26.76 + 22.13 + 10.59, respectively). 
These results supported Hypothesis 1. We further compared the WTP estimates and only found 
significant differences in WTP between project types (p < 0.01).

Implications and conclusion

After a 6-year break, the reintroduction of new project registrations within the CCER signals 
the revival of China’s voluntary carbon market (Mao, 2023). This paper is aligned with policy 

Table 7. estimates of the structural component of the latent variable model.

Variable

Green trust

Coeff. Se

Gender (male = 0)
Gender (female) 0.271*** 0.067
age (40–59 = 0)
age (18–39 years) 0.012 0.074
age (≥ 60 years) 0.205 0.149
educational attainment (lower than bachelor’s degree = 0)
education (high) 0.132 0.115
income (¥144,001–420,000 = 0)
income (< ¥144,001) −0.228*** 0.083
income (> ¥420,000) −0.014 0.089
marital status (not single = 0)
Single −0.588*** 0.110
occupation (not employed = 0)
unemployed −0.901*** 0.313
Carbon offset experience (no = 0)
Yes 0.917*** 0.078

Note. *** indicates significance at the 1% level. Se: standard error.
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indications and ambitions for industry-wide offsetting, as it investigates the feasibility of an 
innovative voluntary offset product designed for individual tourists, encompassing the entirety 
of their journey and the entire tourism industry. It is worth noting that carbon offsets should 
be adopted and developed cautiously to avoid “moral disengagement” from the harm of the 
carbon footprint (Fankhauser et  al., 2022). The underlying idea behind TCO and other travel 
offset products should be “avoiding the unavoidable” (Lovell et  al., 2009). When regarding tour-
ism decarbonisation as a system, the “avoiding the unavoidable” principle uses an “energy 
hierarchy” as a decision-making and planning tool—reduce, renew/replace, then offset—offering 
guidance on reducing energy use and using renewables before resorting to offsetting. This 
principle suggests that the tourism industry should reduce travel emissions before offsetting 
and that all other narratives concerning travel carbon offsetting should be considered part of 
the decarbonisation system. The industry should also target knowledgeable and responsible 
consumers who incorporate offsets into a broader strategy of carbon reduction practices, 
emphasising self-control and governance of individual consumption.

Using the HCM, this study employed the determinants of TCO choices. The findings indicate 
the following: (1) the respondents preferred to opt-in when they were provided with a TCO 
product and were willing to pay ¥108 (about $15.88) for an optimal TCO product for a trip with 
a 1-tonne carbon footprint; (2) offset-related attributes (offset quantity, offset location, and 
project type) and travel-related attributes (product provider, contributions from the provider, 
and payment time) influenced the choice of a TCO product; and (3) the respondents’ levels of 
green trust influenced their preferences concerning TCO products.

Interestingly, although we found a negative preference for airlines as offset providers, the 
majority of research in the tourism domain has predominantly centred on carbon offsets pro-
vided by airlines. Few studies have identified a negative inclination towards flying carbon offsets 
among specific traveller groups. Ritchie et  al. (2021) found that frequent flyer members and 
business travellers were unlikely to engage in carbon offsetting, reflecting a dilemma for cos-
mopolitan travellers highlighted by Gössling (2002). Some recent contributions to tourism 
scholarship have recognised and addressed gaps between existing offsetting products and 

Table 8. WtP values for non-monetary attributes.

attribute WtP (¥) SE 95% Ci

Carbon offset contribution 
(tonnes)

26.86*** 5.74 15.61 38.11

Project location
 other developing country base level
 Domestic 21.65** 8.74 4.52 38.78
 overseas destination 19.83** 8.37 3.42 36.25
Project type
 Waste-to-energy base level
 reforestation and 

conservation
26.76*** 10.24 6.69 46.82

 renewable energy 26.20** 10.64 5.33 47.07
 Community project 3.45 8.52 −13.24 20.14
offset product provider
 Hotel base level
 airline −12.43** 5.82 −23.84 −1.03
 online travel agency −8.39 5.47 −19.13 2.34
 Carbon offset company −9.87 10.81 −31.06 11.32
Contribution from product 

provider (tonnes)
22.13*** 4.01 14.27 29.99

Payment time
 on-site base level
 before departure 10.59** 4.45 1.86 19.31
 after travel 7.72 6.29 −4.61 20.06

Note. ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. Ci = confidence interval; Se: standard 
error; WtP: willingness to pay.
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consumer preferences (Babakhani et  al., 2017; Denton et  al., 2020; Guix et  al., 2022; Segerstedt 
& Grote, 2016; Zhang et  al., 2019). Babakhani et  al. (2017) highlighted that consumers’ limited 
awareness of carbon offsetting diminishes its appeal. Guix et  al. (2022) indicated that misleading 
messages hinder accurate communication of products’ pro-environmental characteristics and 
found that airlines tend to deliver misleading communications concerning carbon offsetting. 
However, these studies on carbon offsets all focused on aviation. We expect that the findings 
of this paper will encourage tourism academics to rethink and reflect on their research directions 
and to broaden their perspectives on carbon offsets, moving beyond the conventional focus 
on aviation.

In summary, the theoretical contributions of this study are significant and warrant careful 
consideration. First, this study contributes to the literature on tourism and carbon offsets, which 
has thus far predominantly focused on flight-related offsets, sidelining other forms of offsetting. 
This study proposes the creation of innovative, industry-wide TCO products to offset emissions 
throughout individual tourists’ travel processes. In addition, the discovery of the negative WTP 
for airlines as TCO product providers should prompt an exploration of this aversion and should 
open new avenues for future research in the field of carbon offsets within the tourism industry. 
Second, we enhance the comprehension of tourists’ offsetting decision-making processes by 
examining the influences of offset-related attributes (including offset quantity, offset location 
and project type) and travel-related attributes (including product provider, contributions from 
the provider, and payment time) in conjunction with levels of green trust and social-demographic 
characteristics on TCO selection. The intricacy of offsetting choice behaviours was elucidated 
by considering the interplay of external determinants (TCO attributes) and internal factors, 
including psychological factors (green trust) and social demographics (Wang et  al., 2021) within 
the HCM framework. In addition, the positive effect of green trust on individuals’ choice of TCO 
products adds to the body of research focused on the factors hindering (or facilitating) con-
sumers’ choice of carbon offset products (Babakhani et  al., 2017; Denton et  al., 2020; Guix et  al., 
2022; Segerstedt & Grote, 2016; Zhang et  al., 2019). Third, this study extends the literature by 
both estimating tourists’ WTP for offsetting carbon emissions across their entire travel journey 
and providing economic values for each attribute or level. This contribution aims to initiate a 
broader discussion. For instance, the lower observed WTP per tonne of carbon offset in the 
Chinese sample compared with the WTP values in samples from other countries indicates that 
future research should delve into cross-country differences in WTP per tonne of carbon offset 
and explore the underlying causes of these differences. Finally, this study provides evidence 
supporting the application of the HCM in tourism, as this methodology facilitates the amalga-
mation of TCO attributes, tourists’ socio-economic characteristics and latent variables such as 
green trust using MMNL–LVM in an HCM framework. These analyses and findings encourage 
the integration and refinement of discrete choice modelling techniques into research on psy-
chological inclinations and consumer behaviour within the field of tourism.

The practical implications of the research findings are substantial and are highly relevant for 
various stakeholders in the tourism field. First, the respondents’ preferences for TCO products 
signal the need for tourism providers to offer TCO options that provide access to travel carbon 
emissions data and the corresponding offsetting information and channels. Second, the results 
regarding the importance of TCO product attributes provide tourism and offset practitioners with 
references to aid in the development of a more attractive TCO product. This product should 
contribute to reducing carbon emissions from both demand and supply sides by focusing on 
domestic projects, renewable energy investments, non-airline providers, and pre-departure payment 
options. Given the historically tepid adoption of carbon offset practices in tourism, businesses 
should merge carbon offsets and tourism-related attributes while exploring novel operating models. 
Lessons from real-world practices in tourism agencies, such as agency, merchant, and advertising 
business models, could be adapted to develop effective TCO products or services. It is worth 
noting that credibility is essential for businesses developing carbon offset products. It is crucial 
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for businesses to ensure real and additional emissions reductions, avoid greenwashing and comply 
with regulations. Credible offsets enhance environmental responsibility, reputation and long-term 
viability, demonstrating a commitment to sustainability and ethical practices while mitigating risks 
and gaining market acceptance. Third, the positive links between green trust in carbon offsets 
and individuals’ choices of TCO products and the negative preference for airlines as providers may 
prompt governments and offset practitioners to correct their potentially deceptive green image 
and build public trust in their carbon offsetting practices. The positive influence of green trust 
on consumers’ intention to engage in a behaviour is consistent with the findings of Sung et  al. 
(2021). Reliable, transparent communication channels and products should be built and delivered 
to consumers. Finally, considering that the mean WTP for net offset per tonne of CO2 
(¥26.86 ≈ US$3.95) was lower than the current carbon price in China’s carbon market (¥48 ≈ US$7.06), 
Chinese practitioners of TCO should aim to strike a balance between benefits and costs while 
catering to market preferences, such as by integrating reforestation and conservation projects 
into the TCO framework to enhance offsetters’ WTP. Beyond participants’ WTP, however, carbon 
offset pricing also depends on the carbon market and regional regulations.

This study also has limitations that provide avenues for future research. First, while the HCM 
proves powerful, its computational demands and data-intensive nature pose challenges. In this study, 
we parsimoniously introduced a latent variable in the utility function. Further research could intro-
duce latent variables in each continuous and categorical attribute level and explore different 
approaches to introducing more latent variables in an HCM. Furthermore, although the HCM out-
performed other choice models in this study, future studies of tourism consumer behaviour could 
compare the costs and benefits of different modelling techniques. In addition, the study did not 
thoroughly address potential modelling issues that may violate behavioural assumptions, such as 
scale heterogeneity and attribute non-attendance. Addressing these concerns and optimising the 
experimental design to accommodate these factors is a promising future research avenue. Second, 
while this study identified the positive influence of green trust on offset preferences, further inves-
tigation could delve into how green trust influences offset preferences and how to build consumers’ 
trust in the offset market. Furthermore, a significant disparity exists between attitudes and behaviours 
regarding TCO purchases. This gap can be attributed to social norms; a lack of motivation, knowledge 
or information; free rider concerns and the perceived lack of credibility of offset initiatives (Denton 
et  al., 2020; Higham et  al., 2019). In addition to trust issues, future research should explore other 
barriers to and facilitators of individual engagement in travel carbon offsetting. Third, the study’s 
sample size was limited and may not fully represent the broader population of potential Chinese 
outbound tourists. Potential sampling bias may have arisen due to the overrepresentation of highly 
educated and high-income individuals. This overrepresentation may have occurred because the 
respondents retained in the analysis were those who had travelled abroad for leisure purposes in 
the last 5 years, would like to travel overseas in the coming year and could understand carbon 
offsetting after it was described to them. Fourth, the potential of the stated preference survey data 
in predicting the potential impacts of new TCO products is accompanied by hypothetical bias arising 
from stated and actual choices in real-world situations. Future TCO studies should collaborate with 
tourism businesses to acquire real-world data for analysis. Finally, this study only explored the pos-
sibility of a hypothetical TCO product and its determinants. Further study is needed to determine 
how to operate such products in the tourism industry. Overall, this study advocates for a systematic 
approach to tourism decarbonisation, emphasising that tourists should prioritise reducing travel 
emissions before considering offsetting, treating offsetting as the final step to “avoid the unavoidable.” 
Such an approach necessitates collaborative efforts from various stakeholders within the industry. 
Future research and policy endeavours should focus on fostering multi-stakeholder cooperation to 
amplify the impact of individual initiatives across the tourism sector (Higham et al., 2019). In addition, 
the successful development of voluntary offsetting behaviour among tourists highlights the need 
for studies on challenges such as the lack of motivation to purchase carbon offsets and the free 
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rider issues, ensuring project credibility and regulations and implementing effective communication 
strategies (Fankhauser et  al., 2022).
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