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Abstract 

Human consumption of scarce ecological resources is at the heart of the climate change crisis. 

Mitigating climate change will require changes in consumer behavior. Further, to respond effectively, 

policymakers need information on the environmental impact of individuals' behaviors. In this paper, we 

study the effect of socio-demographic characteristics and personality traits on individuals' 

environmental impact measured by their ecological footprint. We also investigate consumers' 

willingness to pay for 'green' goods. Using survey data from the Netherlands, first, we construct 

individuals' ecological footprint. The survey also uses a 50-item personality scale developed by 

Goldberg (1992) to construct five personality traits. We find that individuals with higher personal 

income, less than a high school education, males, the employed, and people living in rural areas are 

associated with a higher EF. We also find that consumers' WTP and demand are responsive to price 

increases in high-emitting goods and personality traits. We contribute to our understanding of the 

influence of socio-demographic and personality characteristics on the actual ecological footprint at the 

individual level. Further, we contribute to the economic literature on consumers' WTP for 'green' 

products as well as the ongoing discussion on using market-based solutions to tackle climate change. 
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1. Introduction  

According to the Global Footprint Network estimates, human use of ecological resources 

exceeds the Earth's capacity to replenish them and we are operating as if we lived on 1.6 Earths (GFN, 

2020). Governments and environmental agencies have previously focused on minor ways in which 

individuals and households can reduce their emissions (recycling, water saving). However, they have 

paid considerably less attention to consumer trends that have significantly contributed to increasing 

emissions (Stern, 2011). High-emission-related activity is associated with the size and location of 

housing, transportation, and nutrition (Kennedy et al., 2015; Moser and Kleinhückelkotten, 2018). 

Therefore, it is crucial for policymakers to promote pro-environmental behaviors that have a significant 

impact on the environment. To achieve this, we first need to understand the drivers of individuals' 

behavior towards the environment and the factors that influence behavioral change.  

In this paper, we use field surveys to examine how socio-demographic characteristics such as 

income, age, gender, household composition, and personality traits influence an individual's ecological 

footprint (EF); a measure of an individual's environmental impact. Following Rees and Wackernagel 

(1996), we use relevant questions from the surveys to construct the EF for 2010 and 2011.1  EF is a 

broad measure of human demand on the Earth's ecosystem which offers a greater scope than the more 

narrowly defined carbon footprint (Guzman et al., 2011). Further, we calculate an individual's EF based 

on her/his actual consumption patterns rather than expected consumption, a novelty of our study. 

Second, we analyze an individual's willingness to pay (WTP) a price premium for more environment-

friendly goods. Specifically, we examine the impact of increasing the price of goods and services 

associated with high emissions (meat, household energy, fuel, and aviation travel) if produced in a 

sustainable way with lower emissions but at a higher cost.2  

We use individual-level surveys (conducted in 2010 and 2011) conducted by the CentERdata 

at Tilburg University to determine how individual socio-economic and personality characteristics affect 

their EF. The Dutch National Bank (DNB) Household Survey is the largest household-level 

questionnaire administered and conducted by the CentERdata in the Netherlands.3 Note that the 

Netherlands is a member of the OECD. The OECD is a forum for the members of countries, providing 

a platform to compare policy experiences, seek answers to common problems, identify good practices, 

and coordinate domestic and international policies of its 38 members. Hence, the sample from the 

Netherlands is also highly representative of the European population and at least the other 37 OECD 

nations. 

 
1 A 'carbon footprint' is another useful measure with its appeal lying in its simplicity (Weidma et al., 2008). The 

present 'carbon footprint' goes back to the EF proposed by Wackernagel and Rees (1996).  
2 Li, Mu, Schiller, and Zheng (2016) have examined the WTP pay for energy-efficient and environmentally 

friendly goods in general in China. 
3 The Netherlands was one of the founding members of the Benelux, the NATO, Euratom and the European Coal 

and Steel Community, which would evolve into the EEC (European Common Market) and later the European 

Union. 
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Our results indicate that individuals with higher personal income, less than a high school 

education, males, the employed, and people living in rural areas are associated with a higher EF. We 

also see that personality traits do not significantly affect EF. Our WTP exercise finds evidence of a 

standard decline in the demand for meat and household energy, but there is no significant evidence that 

car and air travel are responsive to changes in price. These findings can have important implications for 

policymakers as interventions to reduce individual environmental impact can be more effective if they 

are tailored to suit different segments of the population.  

We contribute to the existing literature in the following ways. Specifically, the growing 

literature on the environmental impact of individuals and households represents a very important 

research area in several disciplines. Environmental attitudes (concern, awareness, and values) and pro-

environment behaviors of individuals and households have attracted the interest of an increasing 

number of academics e.g. Kennedy et al. (2015), Steg and Vlek (2009), Steg (2015), Dono et al. (2010), 

Gifford and Nilsson (2014), Bamberg and Moser (2007), Bauer et al (2021), Riedl and Smeets (2017). 

However, an objective measure of behavior is lacking in the research on individuals' and households' 

actual environmental impact. Our paper makes three main contributions. First, we contribute to the 

literature by shedding greater light on the influence (or lack of influence) of socio-demographic and 

personality characteristics on the actual environmental impact—in the form of the EF—from an 

individuals' perspective. Second, we contribute to the emerging literature on EF as a measure of this 

impact at the individual level with actual consumption patterns. Finally, we contribute to the growing 

economic literature on consumers' WTP for 'green' products as well as the ensuing discussion on using 

market-based solutions to tackle climate change. 

 

Individuals' environmental impact 

In the literature on individuals' environmental impact, previous researchers have focussed on 

engagement in specific pro-environment behaviors and attitudes towards the environment, often 

estimated in terms of self-reported environmental concerns.4 However, Kennedy et al. (2009) note a 

gap between environmental attitudes and behavior in which individuals express environmental values 

that do not necessarily lead to pro-environment behaviors. A gap between pro-environment behavior 

and its impact was identified by Csutora (2012). Kollmuss and Agyeman (2002) also addressed the 

awareness-impact gap and found that higher environmental awareness did not necessarily translate into 

pro-environment behaviors. It is therefore important to measure the impact from behavior ex-post as 

well as intended behavior ex-ante.   

The concept of EF as an environmental indicator is growing in the literature (Bleys et al., 2017). 

The EF is considered a better indicator of environmental quality by some due to its greater 

 
4 See Steg and Vlek (2009), Swami et al. (2011), Moser and Kleinhückelkotten (2018), Gatersleben et al. (2002), 

Van Liere and Dunlap (1980), and Stern (2000). 
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multidimensional nature that is crucial in monitoring sustainability and tracking improvements towards 

targets (Haider and Akram, 2019). However, the existing literature focuses more so on carbon dioxide 

emissions to estimate individual environmental impact. One example is Druckman and Jackson (2009) 

who use household expenditure data to estimate household CO2 emissions from a consumption 

perspective by calculating the CO2 emissions generated from direct fuel use as well as “embedded” or 

indirect CO2 emissions associated with the consumption of goods and services. Kennedy et al. (2015) 

uses survey data to measure a partial CF but they do not account for the environmental impact from the 

production of goods and services such as food consumption. Another common measure of 

environmental impact in the literature is household energy use.5 Energy use in households is an 

acceptable indicator of environmental impact because energy-related emissions are a significant 

contributor to total emissions, and households account for 15-20 percent of total energy-related 

emissions (Biesiot and Noorman, 1999).6  

A focus on energy use and carbon dioxide emissions (or CF) does not account for the increasing 

trends of other pollutants and therefore EF can provide a more accurate estimate (Stern, 2017). 

However, the use of EF to investigate environmental behavior at the individual level is scarce.7 One 

example is a study by Bleys et al. (2017) exploring the environmental impact of individual behavior 

using a sample of the Belgian population in 2013. They analyze different determinants of an individual's 

EF and compare individual self-assessments of environmental behavior with their actual impact. Our 

paper extends the literature to investigate a two-period setting for an individual's EF as well as including 

personality traits in the estimation. 

Economists increasingly hold that personality generates a non-cognitive response to economic 

decision-making (Cobb-Clark and Schurer, 2012). A person's personality traits are interesting because 

it is reasonable to assume that personality is a stable and central factor in how people behave as it is 

considered to be unchanging.8 The Big Five Personality Traits model, developed in the 1990s, is widely 

accepted in psychology and incorporates a broad spectrum of personality traits—extroversion, 

openness, conscientiousness, agreeableness, and neuroticism.9 Within each of the five overarching 

personality traits, there are around 20 individual personality characteristics.  

Pro-environment attitudes have been extensively studied as a predictor of individual 

environmental behaviors. For example, Moser and Kleinhückelkotten (2018) demonstrate that actual 

measured CF depends on intent-driven characteristics of individuals such as awareness and concern 

towards the environment, however, less is known about the origins of pro-environment attitudes and 

their connection to pro-environment behavior (Brick and Lewis, 2016). Hence, an individual's 

 
5 See Abrahamse and Steg (2009), Frederiks et al. (2015), and Druckman and Jackson (2008). 
6 Abrahamse and Steg (2009) and Li et al. (2015) also use self-reported survey data to estimate household energy 

use. 
7 See Yiqing et al. (2012), Curry et al. (2011), and Mackenzie et al. (2008). 
8 See Nyhus and Pons (2005) and Cobb-Clark and Schurer (2012). 
9 See Hendriks et al. (1999) and John and Srivastava (1999). 
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personality traits might explain why people develop certain attitudes and behaviors towards the 

environment. For example, Hilbig et al. (2012) and Markowitz et al. (2011) consistently found positive 

links between openness and pro-environment attitudes and behavior. However, results for the other 

personality traits were more mixed. There was some evidence that agreeableness had a positive 

relationship with pro-environment behaviors (Hirsh and Dolderman, 2007), but others found no 

relationship (Hilbig et al., 2012; Markowitz et al., 2011).  

A Spanish study found that the personality traits of agreeableness, extroversion, and 

conscientiousness are associated with greater pro-environment behavior, but in slightly different ways 

(see Fraj and Martinez, 2006). They found that consumers who were more conscientious were likely to 

purchase environment-friendly products or switch products for environmental reasons. However, those 

who were more extroverted were associated with pro-environment behavior in their community such 

as joining environmental groups. In a German panel study, results were consistent with much empirical 

and theoretical research in that agreeableness and openness were significant predictors of pro-

environment attitudes (Hirsch, 2010.10 They also found that neuroticism was significantly related to 

greater environmental concerns; a higher level of neuroticism is associated with higher emotional 

instability and, hence, these individuals might be more worried about negative outcomes (Hirsch, 2010).  

Some studies discovered a small positive relationship between conscientiousness and 

environmental concern (see Milfont and Sibley, 2012 and Swami et al. 2011), while other studies found 

a very strong link between conscientiousness and environmental engagement and behaviors such as 

recycling.11 Conscientiousness is related to planned behavior and self-discipline and might explain why 

there are stronger links with measures that involve ecological action. Less discussed in the literature are 

the mediating effects of other personal and social characteristics in the personality-environmental 

behavior relationship, particularly gender.  

Agreeableness is a personality trait consistently linked to pro-environment behavior in the 

literature but associated more with females (Luchs and Mooradian, 2012). Zelezny et al. (2000) note 

that females tend to demonstrate a higher level of social responsibility, are more focused on helping 

others, and are more willing to sacrifice their own standard of living to preserve the environment for 

future generations.12 These behaviors also relate to the traits of agreeableness and openness. The 

moderating role of gender was examined by Hirsch (2010) in detail for females and males and 

concluded that gender had no moderating effect. By incorporating individual personality traits into our 

empirical models, we also contribute to this strand of the literature. 

Furthermore, an extensive body of literature has studied how socio-demographic characteristics 

(income, age, gender, household composition, and education level) affect an individual's environmental 

 
10 Also see Schultz and Zelezny (1999). 
11 See Gifford and Nilsson (2014).  They review the literature addressing the link between personal and social 

influences and pro-environmental values and behaviour, including the influence of the big five personality factors. 
12 Also see De Silva and Pownall (2014). 
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impact and behavior.13 Income is often considered the most significant predictor of environmental 

impact—a higher level of income is related to higher ecological impact (Csutora, 2012). For instance, 

studies have found that higher income is related to higher carbon emissions, greenhouse gas emissions, 

and EFs.14  

While there is plenty of evidence that income and environmental impact are positively related, 

the relationship with other socioeconomic characteristics is inconclusive (Bruderer-Enzler and 

Diekmann 2015). For example, Abrahamse and Steg (2009) found no correlation between gender and 

carbon emissions, while Büchs and Schnepf (2013) found higher emissions in female-headed 

households. In a study across 14 countries, women tended to report stronger environmental attitudes 

and behaviors than men (Zelezny et al., 2000).15  

Age also presents contrasting results. Lenzen et al. (2013) found emissions increasing with age, 

while Büchs and Schnepf (2013) found that emissions initially increased with age but then reached a 

turning point and declined to indicate a non-linear relationship. Diekmann and Jann (2000) investigate 

the relationship between age and energy use related to different lifestyle factors such as food 

consumption, transport and mobility, and housing. They find that age does not have an impact on food-

related energy use but is negatively related to mobility-related energy use. They also note that energy 

use in the house increases with age.  

There is also no uniformity with regard to the relationship between education and individual 

environmental impact. For example, Diekmann and Jan (2000) and Kennedy et al. (2015) find no 

correlation, while Büchs and Shnepf (2013) find that higher education plays an important role in 

predicting high household emissions (in particular for transport-related emissions). Research suggest 

that those more educated are likely to be earning a higher income with greater opportunity for 

consumption (see Kennedy et al., 2015 and Druckman and Jackson, 2009). However, Baiocchi et al. 

(2010) found a negative relationship that supports the hypothesis that a higher level of education leads 

to greater awareness of environmental issues and, thus, encourages pro-environment behavior (also see 

Gifford and Nilsson, 2014).  

Researchers have studied geographic location (such as urban or rural location) as a factor 

influencing an individual's environmental impact. On the one hand, residing in an urban area may lower 

an individual's footprint due to reduced transport needs and greater use of public transport as well as 

smaller living spaces with lower energy requirements. However, individuals may cause higher indirect 

emissions through greater consumption of dining out and entertainment (Ala-Mantila et al., 2014). Li 

et al. (2015) supported this theory, finding that the total carbon dioxide emissions of households in 

 
13 See Abrahamse and Steg (2009), Bruderer-Enzeler and Dickmann (2015), Csutora (2012), Diekmann and Jann 

(2000), Moser and Kleinhückelkotten (2018), and Notter et al. (2013). 
14 See Bruderer-Enzler and Dickmann (2015), Kennedy et al. (2015), Notter et al. (2013), Csutora (2012), and 

Bleys et al. (2017). 
15 However, according to Stern et al. (1993), men appear to be more knowledgeable about environmental matters. 
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China were significantly higher in urban areas than in rural areas. They found a causal relationship 

between urbanization in China and higher carbon emissions. Urban residents in China are generally 

more representative of the wealthy, while in developed countries (such as the Netherlands), it is more 

common for the wealthy to reside outside of urban areas—suburbs or rural areas—and occupy more 

land. Therefore, if the relationship is income-driven, we may not see the same results in the developed 

and developing nations. 

The importance of promoting environment-friendly consumption to help consumers engage in 

environment-conscious purchases was noted by Brécard et al. (2009). Many economists have 

recommended a market-based approach in the form of a direct or indirect 'carbon tax' as the most cost-

effective lever to reduce emissions (Metcalf, 2009), acknowledging its implementation would be 

extremely complex. Therefore, it is vital to understand consumers' behavioral responses in terms of 

their WTP and its influence on demand.  

 

Willingness to pay for green goods 

Considering the WTP for green goods literature, it appears that individual and household 

consumption is a vital category that policymakers should target in tackling climate change (Ölander 

and Thøgersen, 1995).16 The greenhouse gas emissions generated indirectly—or “embedded”—in 

purchasing goods and services are a significant portion of an individual's footprint. For example, 

Reinders et al. (2003) estimate that half of a household's energy use in the Netherlands is indirect. 

Grunert and Juhl (1995) estimate that household consumption is responsible for around 40 percent of 

ongoing environmental damage. Therefore, individuals need to switch to environment-conscious 

purchasing to limit further damage to the environment, as Joshi and Rahman (2015) point out. 

Environment-friendly or 'green' goods can be considered impure public goods.17 Kotchen 

(2005) developed an extension to Cornes and Sandler's (1984) impure public good model to apply it to 

the environment. The model's premise lies in the assumption that consumers derive utility from the 

good's characteristics rather than the good itself. Therefore, an impure public good, such as one that 

reduces emissions, would generate both private and public elements (non-rival and non-excludable). 

Consistent with the properties of a public good, the economic value of climate change mitigation is not 

fully realized and, thus, is not priced by conventional market mechanisms (Choi and Ritchie, 2014). A 

Lindahl solution would require individualized prices of mitigation differentiated according to each 

individual's WTP, as Siebert (2008) points out; but this is not practical. Instead, economists suggest 

setting a price (such as an emission tax) equal to the social marginal cost or marginal abatement cost to 

 
16 While the consumption of 'green' goods appears to be increasing and many researchers report a WTP for climate 

change mitigation in various contexts, there still exists a gap in the literature between the consumer's expressed 

preferences for 'green' products and their actual purchases (Vermeir and Verbeke, 2008). Also see Mazar and 

Zhong (2010), Brécard et al. (2009), Schwirplies and Ziegler (2016), Choi and Ritchie (2014), Tobler et al. (2011), 

Oliver et al. (2011), and Kucher et al. (2019). 
17 See Kotchen (2005), Choi and Ritchie (2014), and Schwirplies and Ziegler (2016). 
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reduce the exploitation of the environment and its resources (Fullerton et al., 2008). Our study 

contributes to this literature by using survey data to estimate how individual demand responds to 

increased prices of high-emitting goods and WTP for more environment-friendly substitutes. 

By the law of demand, when the price of a good or service increases, it diminishes a consumer's 

willingness and ability to pay. Hence, the question is whether demand for green products differs from 

standard theory (Kotchen, 2005). If consumers are willing to pay more for a 'green' product, it reflects 

a higher marginal utility for the 'green' product (Brécard et al., 2009). In Kotchen's (2005) model for 

impure public goods, the comparative statistics show that a rise in the price of 'green' products leads to 

an expected decrease in demand. However, the effect is more ambiguous depending on whether there 

is a substitute available for the 'green' product. Kurz (2018) experimented with reducing meat 

consumption in two Swedish restaurants and estimated that reducing meat consumption by six percent 

would require a 12-13 percent increase in price. This is relatively consistent with Andreyeva et al. 

(2010) who estimate the price elasticity of meat at approximately 0.7. Our results also indicate that the 

probability of consuming meat will decrease by about five percent if the price increases by one percent; 

which is of a significantly higher magnitude when considering meat within the household basked of 

food prices.   

Further, consumer budget constraints play a major role in the purchase of green products 

(especially when considered in substitution of standard alternative products), as most 'green' products 

are expensive (Brécard et al., 2009). Therefore, income is likely to be a strong determinant of 'green' 

demand. However, there is no clear correlation. Consumers with a higher income could pay higher 

prices for 'green' goods if they had preferences for those goods (Li et al., 2016). However, with a higher 

income, they also have greater choice and so may purchase their most preferred products regardless of 

their environmental impact. It is possible that those with a low income have strong preferences towards 

'green' goods but cannot afford to purchase them and, therefore, choose the standard alternative. Li et 

al. (2016) also found that that respondents who are more knowledgeable and concerned about the 

adverse effect of climate change show higher WTP. There is a growing literature on the effects of 

altruism, social norms, ethical values, and beliefs on consumer behavior towards 'green' goods.18  There 

is a strand of literature in public economics on the altruistic and “warm-glow” effects of an individual's 

contribution to the welfare of others.19 If people are motivated by altruism and “warm glow,” they will 

demand products that generate a public benefit and exhibit a greater preference for environment-

friendly goods. In an experimental setting, Menges et al. (2005) find evidence of impure altruistic 

behavior when examining WTP for green electricity. Social norms also determine 'green' consumption. 

In particular, Bénebou and Tirole (2006) identify the importance of social reputation. Griskevicius et 

al. (2010) explored this in an experimental context and found that 'green' products often have a lower 

 
18 See Frey and Stutzer (2006), Griskevicius et al. (2010), and Berglund and Matti (2006). 
19 For example, see Andreoni (1990) and Palfrey and Prisbrey (1997). 
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performance quality but a higher price than their non-green counterparts. They found that participants 

who purchased a green product were less motivated by their environmental concern than their reputation 

as perceived by others. 

The paper is structured as follows. Section 2 provides a description of the survey data, the 

calculation of the EF, and descriptive summary statistics. Section 3 presents an empirical analysis, 

followed by a discussion of the results in section 4. The paper concludes in Section 5 with a summary 

of the findings and potential policy implications for sustainable consumer practices.  

 

2. Data  

2.1. CentERdata 

We use individual-level survey data from a questionnaire administered and conducted by the 

CentERdata at Tilburg University to determine how individual socio-economic and personality 

characteristics affect EF in the Netherlands. The DNB Household Survey is the largest project based on 

the CentERdata that collects household-level data as well as information on economic and 

psychological concepts from a cross-section of the Dutch population to determine household and 

individual decision-making behavior. In 2010, the CentERpanel and the Tilburg Sustainability Center 

(TSC) released the first Tilburg Sustainability Monitor (TSM). TSC focuses heavily on climate action 

and resource efficiency, and the TSM was released to encourage knowledge-building about climate 

change and environmental issues. The TSM is conducted as a questionnaire among the CentERdata's 

household panel. The questionnaire was mailed out to 2,315 individuals who were at least 16 years old 

and received a response rate of 64 percent (1,477 respondents). The CentERdata included environment-

relevant information as well as individual information on gender, age, net monthly personal and 

household income, educational attainment, living area, and many other characteristics that provide a 

rich database to conduct EF analyses.20 The survey was repeated in 2011, mailed out to 2,573 

individuals who were at least 16 years old, achieving a marginally higher response rate (69 percent) 

with 1,765 responses.21   

We match these two surveys using unique household identification and individual household 

identification number. By this initial merge of 2010 and 2011 data, we get 1,436 respondents, meaning 

that only 1,436 participants responded to both surveys. Out of these 1,436 respondents, only 1,061 

 
20 The data have not been made available for academic use until recently, and since their release this is the first 

research paper, to our knowledge, that has been able to utilise this interesting data set. As noted by Kennedy et al. 

(2015) the use of self-reported survey data to estimate the actual environmental impact of individuals, as we do 

in this study, is scarce. Further, as a person's personality traits are stable over time (see Nyhus and Pons, 2005 and 

Clark and Schurer 2012), we used this data with great interest, even though the survey data were conducted in 

2010 and 2011.  
21 Teppa and Vis (2012) note that, compared to the official demographic statistics for the Netherlands—the 

Statistics Netherlands (CBS)—the CentERpanel is very similar across the dimensions of age, gender, education 

level, household size, and average disposable income. It is a highly reputable survey that has been used extensively 

for research in the literature; see for example the work on financial literacy, Lusardi and Mitchell (2014).  
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participants answered the net monthly personal, net household income, number of individuals in the 

household, and the number of children in the household questions. Finally, only 1,058 out of 1,068 

answered the personality questions that we use these questions to construct the personality traits. Hence, 

our final sample size used in the analysis is 1,058. 

The sample from the Netherlands is also highly representative of the European population and 

OECD nations. Compared to other OECD nations, the Netherlands is not different when it comes to 

CO2 emissions. For example, Japan's per capita CO2 emissions is 9.703 tons per person, while it is 9.620 

tons per person in the Netherlands. This is very similar to Germany (9.112 tons per person) and Finland 

(9.310 tons per person)22. Further, the Netherlands also stands to be at high risk from the influences of 

climate inaction. For example, if the sea level rises due to climate change, the Netherlands, as a 'low-

lying country,' could face catastrophic flooding like many low-lying regions worldwide. Hence the 

regional dimension in the study is of interest to analyze in greater detail.  

 

2.2. Ecological Footprint calculation 

Wackernagel and Rees developed the concept of EF in 1996. It is a measure both promoted and 

developed to evaluate human demand against the capacity of the Earth's natural resources. Rees and 

Wackernagel (1996) defined the EF as “an accounting tool that enables us to estimate the resource 

consumption and waste assimilation requirements of a defined human population in terms of 

corresponding productive land area.”23 The more common greenhouse gas footprint or CF is a 

component of EF. While CF focuses strictly on carbon emissions from the burning of fossil fuels, EF 

is more comprehensive. However, the two are inextricably linked as CF is estimated to take up around 

60 percent of EF (GFN, 2020).  

In partnership with Global Footprint Network (https://www.footprintnetwork.org/), The Small 

Earth released an Ecological Footprint Calculator (EFC) with questions that calculate the individual EF 

and provide insight into the ways in which lifestyle choices impact this footprint. Questions with regard 

to meat- and fish- consumption were answered on a scale of 1 to 6 where 1= 'I don't eat meat/fish' and 

6 = 'Over 2,000 grams per week' (800 for fish). There were also questions regarding kilometers traveled 

by car, public transport, air travel, and household energy use. Points were given according to each 

response, with higher points related to higher consumption. The points also differed between questions 

depending on the impact potential of the activity. For example, the highest points were given to air 

travel. The points were then totaled to reveal an EF, which could be converted into land use in hectares, 

if necessary. Details of the EFC are available in Appendix 1. 

 
22 See https://ourworldindata.org 
23 For example, the Global Footprint Network estimates that, in 2009, there was, on average, 2.1 hectares of land 

available for each person on Earth. However, we are currently using 2.7 hectares.  Therefore, we are, on average, 

over capacity by 30 percent. By 2019, there were 1.6 hectares available (GFN, 2020) while, in 1996, the US was 

already averaging around 4.5 hectares per person (Bazan, 1997). 
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TSC data included the same EFC questions. Based on the responses, we also calculate the EF 

for each individual surveyed in 2010 and 2011. We report these values in Table 1, Panel A. Our 

summary statistics indicate that males' EF is about 20 points higher than females'. Further, paid workers 

and individuals with higher incomes have a higher EF. There is a small difference between those living 

in a city and in a rural area, with the average footprint for a rural area being slightly higher. Compared 

to 2010, the overall average EF decreased by about four points in 2011. However, this difference is less 

than one percent of the EF of 2010 or 2011. 

Considering provinces in the Netherlands in general, Drenthe, Flevoland, and Limburg have 

the lowest EF scores, while Utrecht and Zeeland have the highest (see Figure A.1.1). However, these 

average descriptive statistics are not controlled for any observable individual characteristics. Hence, we 

advise caution in interpreting these patterns.   

 

2.3. Socio-economic characteristics 

Several characteristics can predict the effect of an individual's socio-demographic background 

on their environmental impact—monthly household and/or personal income, age, gender, home 

ownership, number of people in the household, educational attainment, and several others. Regional 

congestion variables are categorized into city, town, and rural dwelling, where a city dwelling is defined 

by 'Very built up to built-up area,' a town is identified as 'town,' and a rural area is defined as 'less to 

not at all built up.' The data also identifies the participants' location in terms of the province and major 

cities (Rotterdam, Amsterdam, and Den Haag). Respondents indicate their highest level of education. 

Educational attainment is then categorized into basic, middle-level, and higher education as in Nyhus 

and Pons (2005) and Pinjisakikool (2017). Basic education includes primary education up to secondary 

education or junior vocational training through an apprenticeship. Middle-level education includes pre-

university education such as senior vocational training. Higher education represents university 

education. We report summary statistics for these variables in Panel B of Table 1 by year. Given that 

we have matched the same individuals between the 2010 and 2011 surveys, the demographic 

characteristics vary only in very few variables (i.e., number of inhabitants in the household and age).   

Further, please note that, due to matching by individuals in both years, we obtain 1,058 observations in 

the analysis.     

 Panel B of Table 1 shows that around 45 percent of respondents identify themselves as head of 

the household. The average age of the sample is 57 years across both samples, and the sample is 

relatively evenly split between females and males (43 percent being female). The average net monthly 

household income is about €2,700 and a net monthly personal income of around €1,600. In terms of 

educational attainment, about 52 percent of respondents have a high school or higher level of education, 

and around 18 percent live in the main cities (Amsterdam, Rotterdam, and Den Haag). The mean 

number of people living in a household is 2.3, and the mean number of children in a household is less 
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than 1. Results also show that 31 percent of the respondents are retired and 1.8 percent are students. In 

addition, 76 percent of the respondents identify themselves as homeowners.   

 

2.4. Personality traits 

The data for personality characteristics are also gathered from the DHS. The survey uses a 50-

item personality scale developed by Goldberg (1992) wherein each personality factor is measured by 

10 statements—half of the statements phrased positively and half negatively. Participants respond to 

each statement on a scale of 1 to 5: totally disagree (1), slightly disagree (2), neither agree nor disagree 

(3), slightly agree (4), and totally agree (5). The answers from each group of 10 statements were then 

added together and divided by 10 to get a score between 1 and 5 for each personality trait. The Cronbach 

alpha's for each personality factor were as follows: Extroversion (0.82), Agreeableness (0.71), 

Conscientiousness (0.76), Neuroticism (0.86), and Openness (0.84). These indicate relatively high 

internal validity in the responses.24 Table 2 gives brief definitions of each of the Big Five Personality 

Traits.25  

In Figures 2-6, we map these five personality traits for the 12 provinces of the Netherlands. In 

Figure 2, we map the Extroversion values of each respondent, averaged by provinces. On average, 

Flevoland and Friesland respondents respond as more extroverted while subjects from Groningen, 

North-Holland, and Zeeland seem to be less extroverted. In Figure 3, we map Agreeableness; in Figure 

4, we map Conscientiousness; in Figure 5, we show values for Neuroticism; and, in Figure 6, we depict 

the values for Openness. Darker colors represent higher values and lighter colors represent lower 

averages. These figures show that there are considerable regional variations in personality traits. One 

could interpret these figures as we described in Figure 2. For example, North-Holland has the highest 

rate for openness, while Limburg residents seems to be less open. Considering conscientiousness, 

Limburg residents are in the highest range, while North-Holland citizens seems to be less conscientious.   

 

2.5. Willingness to pay for 'green' goods  

The survey also collects data on individual respondents' WTP for 'green' goods. Participants 

are informed of a potential policy change. For example: “Meat production is one of the main sources 

of greenhouse gas emissions. Suppose a global deal was made to make meat production less 

burdensome for the environment which would increase the price of red meat by 1, 2, or 5 euro per kg.” 

They were given similar information about energy use in their home, fuel for their cars, and airline 

ticket prices. Each respondent was randomly assigned one of the three price variables and each was 

randomly assigned a variable that indicated whether the change would be voluntary or obligatory. 

 
24 Cronbach’s alpha is a measure of internal consistency—how closely related a set of items are as a group. It is a 

measure of scale reliability. Note that Cronbach’s alpha is not a statistical test but a coefficient of reliability (or 

consistency). 
25 See, John (1990) and John & Srivastava (1999) for more details on Big Five Personality Traits. 
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'Voluntary' meant that a conventional substitute was available at the current price; hence, switching to 

a more environment-friendly product was voluntary. 'Obligatory' meant that there was no other 

substitute for sale. Respondents were then asked two questions. First, those for whom the change was 

voluntary (about 50 percent of survey participants) were asked, “Would you buy the more expensive, 

environment-friendly meat/electricity/petrol/diesel/flight tickets?” The response options were 'Yes' or 

'No.' Second, all groups were asked, “Would you, therefore, reduce your consumption of 

meat/electricity/car travel/plane travel?” The response options were “I would consume a lot less,” “I 

would consume a little less,” “I would not change anything,” “I would consume more.” We found that 

less than five participants responded by saying that they would consume more. Hence, we combined 

both “I would not change anything” and “I would consume more.” See Table 3 for a breakdown of these 

responses by category. We use these data to examine individuals' WTP for goods given their 

demographic characteristics and personality traits.   

 

3. Empirical Analysis 

3.1. Individual EF 

We begin our analysis by examining the determinants of individual EFs. The empirical model 

is similar to that of Bleys et al. (2017), testing how socio-demographic background and personality 

traits affect an individual's environmental impact (in the form of their EF).  

We specify an equation that includes a vector of socio-demographic characteristics, X, a vector 

of the five personality traits, C, and an error term, 𝜀𝑖𝑡 , for a given individual, i, in year t.26 Our dependent 

variable is the ecological footprint, EFit, for an individual i in year t. 

 

𝐸𝐹𝑖𝑡 = 𝛼 + 𝑋𝑖𝑡
′ 𝛽 + 𝐶𝑖𝑡

′ 𝛾 + 𝜀𝑖𝑡        (1) 

 

The estimated results for the years 2010 and 2011 are in Table 4. Our results indicate that the higher the 

personal income, the higher the EF, with an elasticity of about 0.45 for 2011.27 This finding is 

consistently statistically significant (at 99 percent) for all our empirical models for both 2010 and 

2011.28  We also observe that, while the net household income is significant (at 95 percent) in 2010, it 

is statistically insignificant in 2011.  

 
26 The quadratic effect of age is also included in these empirical models to account for the non-linear effect of age 

on an individual’s EF.  
27 The 95 percent confidence interval is between 0.221 and 0.637. 
28 We compute the sample size required to detect a change in the EF by 40 percent per 1 percent change in income, 

with 90 percent power using a 5 percent-level two-tailed independent samples t-test. Using values obtained from 

the sample, we specify a standard deviation of 0.416 for log of personal income and 0.636 for EF. The minimum 

n required is 148. For log of age, which has the smallest standard deviation of 0.326, the minimum n required is 

991 to detect a 20 percent change.  The rule of thumb is to use 80 percent power and, in this case, the corresponding 

ns’ are 111 and 741 for log of personal income and log of age respectively. 
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 The results also indicate that individuals with at least a high school education have a smaller 

EF. We also find that females have a lower EF, about 12 percent, than males, supporting Zelezny et al. 

(2000) who state that women report stronger environmental attitudes and behaviors than men. We also 

find that employed individuals have a higher EF compared to the unemployed or students. Further, 

people in the main cities have a lower EF. All above mentioned results are statistically significant at 

least at 95 percent. Interestingly, we do not find any correlation between personality traits and EF.  

 As a robustness exercise, we also estimate the EF regression (Eq 1) using levels instead of log 

linear regression. In this case the coefficients provide the change in EF for a unit change in the 

independent variable in concern. These results are presented in Table A.1 and qualitatively results have 

similar patterns. For example, if the respondent is a female, then her EF is about 10 units lower than a 

male subject. These 10 units represent a 10-12 percent difference compared to males (from Table 4.)     

 

3.2. Willingness to pay for 'green' products 

Next, we focus our analysis on WTP using responses from individuals randomly assigned to 

one of the three price variables. Table 5 displays the results of respondents assigned to the 'voluntary' 

category who were asked if they would be willing to purchase the more expensive environment-friendly 

products. These offer an insight into consumer WTP for 'green' products. For ecologically friendly meat 

and energy, those answering 'Yes' were in the majority up to the highest price category, which shows 

that respondents were willing to pay a price premium up to a certain point (at least 2 euros and 10 cents, 

respectively). This result is statistically significant at 95 percent. However, for fuel and flight tickets, 

the large majority of respondents were unwilling to pay a price premium across all of the price variables. 

There is also the general pattern whereby, as the price increased, the number of respondents answering 

'Yes' decreased while those answering 'No' increased. The responses for petrol or diesel were relatively 

consistent and did not show large differences between the three prices.  

 

3.3. Demand for 'green' products 

 Next, we move to estimate the demand for 'green' products. We assume a standard utility 

function, as in Kotchen (2005), where consumers derive utility from the characteristics of goods. Hence, 

those that value environmental principles will have a higher WTP for these goods. An ordered probit 

model assumes that a consumer's true underlying WTPi
* is unobservable and the respondent's choice of 

WTPi is observed by the researcher. WTPi falls into one of the ordered categories, j. In our case, there 

are three categorical choices (Di): 1) consume a lot less, 2) consume a little less, and 3) not change 

anything or consume more. 

 

𝑊𝑇𝑃𝑖 {

1      𝑖𝑓 0 ≤ 𝑊𝑇𝑃𝑖
∗ ≤ 𝐷1      𝑓𝑜𝑟 𝑗 = 1

2      𝑖𝑓 𝐷1 ≤ 𝑊𝑇𝑃𝑖
∗ ≤ 𝐷2    𝑓𝑜𝑟 𝑗 = 2

3      𝑖𝑓 𝐷2 ≤ 𝑊𝑇𝑃𝑖
∗              𝑓𝑜𝑟 𝑗 = 3

      (2) 
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where Dj are unknown cut-off parameters to be estimated. Let G(.) denote the standard normal 

cumulative distribution function and, then, the probability Pr(WTPi =  j) can be expressed as: 

 

Pr(𝑊𝑇𝑃𝑖 = 𝑗) = {

Pr(0 ≤ 𝑊𝑇𝑃𝑖
∗ ≤ 𝐷1) = 𝐺(𝐷1 − 𝑍′𝛽) − 𝐺(−𝑍′𝛽)             𝑓𝑜𝑟 𝑗 = 1

Pr(𝐷1 ≤ 𝑊𝑇𝑃𝑖
∗ ≤ 𝐷2) = 𝐺(𝐷2 − 𝑍′𝛽) − 𝐺(𝐷1 − 𝑍′𝛽)    𝑓𝑜𝑟 𝑗 = 2

Pr(𝐷2 ≤ 𝑊𝑇𝑃𝑖
∗) = 1 − 𝐺(𝐷2 − 𝑍′𝛽)                                    𝑓𝑜𝑟 𝑗 = 3

 (3) 

 

where Z represents all socio-demographic characteristics and the five personality traits. We present our 

results in Table 5.29  

As prices increase for meat, electricity, and air travel, our results in Table 5 indicate that 

individuals were less willing to purchase them. However, respondents were indifferent to price hikes 

on fuel for car travel. A possible explanation for this is simply that petrol and diesel are highly price 

inelastic: car travel is the most common method of transport and alternative methods of transport often 

lack the convenience of traveling by car. Further, fuel price fluctuates by nature and, therefore, in the 

context of the experiment, respondents' non-response to increased fuel prices might be a non-cognitive 

reaction that reflects the fact that drivers are accustomed to changes in fuel prices.  

The estimation results from Table 6 particularly imply that price has a statistically significant 

negative effect (at 99 percent) on WTP. Next, we take a deeper look at the estimated average marginal 

probability effects or marginal probability effects at the means of the price for each good. We present 

these results in Table 7. Considering meat prices, we observe that, as the price increases, consumers' 

average marginal probability effect of price on the choice of 'not change anything or consume more' is 

decreased by 12.5 percent. Similar conclusions could be derived for electricity and air travel. It is clear 

that the demand for fuel for vehicles will not be affected.   

Considering personality traits, individuals who describe themselves as “high in agreeableness” 

do not seem to agree to pay higher prices for greener goods—at least for electricity, car, and air travel. 

Individuals with a high “conscientiousness” score are willing to pay higher prices for electricity and 

fuel for car travel. And, finally, individuals who indicate that they are “willing to be open to change and 

engage in creative thinking” are less willing to pay for greener goods. Our results also indicate that, as 

individuals age, they seem unwilling to purchase greener goods at a higher price.     

Finally, as a robustness exercise, we re-estimate Table 6 with dummies for prices. These results 

are presented in Table 8. From these results—for example, for meat—we can clearly see that individuals 

are indifferent to paying a premium of at least two euros. However, their consumption patterns 

drastically change if they have to pay five additional euros per kilogram of meat. Similar inferences 

 
29 We estimate these using the ordered logit regression technique and the results are similar.   
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hold good for all other goods. As before, the results indicate that demand is not responsive to price 

increases in petrol.    

 

4. Discussion 

When considering our results from the EF analysis, the significance of several socio-

demographic characteristics suggests the potential success of targeted policies. Our results consistently 

indicate that individuals with higher personal income have higher EF. From a consumer standpoint, it 

is reasonable to assume that an individual with a higher income would have a greater ecological 

footprint. With more disposable income come greater opportunities and a wider range of spending 

options (Roca, 2003). For instance, greater disposable income might be spent on more holidays or 

choosing holidays in more exotic, cross-continental destinations. This requires more air travel—a 

significant contributor of greenhouse gas emissions. This is the same for car use: a household with a 

higher income is likely to have multiple cars per family (which leads to higher emissions) as well as the 

ability to afford more everyday purchases such as clothes, food, and entertainment, all with an 

increasing carbon bill attached. The higher footprint of wealthier households may also be a reflection 

of their structural constraints. As mentioned before, in developed countries, it is common for the 

wealthier in society to move to the suburbs to acquire more land and benefit from the amenities of out-

of-city living. However, this will require a longer commute to work, increased car use, and more energy 

to power bigger homes. 

Further, our results indicate that EF is less for people with at least a high-school degree. Also, 

Moser and Kleinhückelkotten (2018) point out that environmental awareness campaigns can serve to 

educate all members of society. However, this can only translate into significant environmental impact 

if the required behaviors are congruent with one's income. This argument is often made on the basis of 

the “polluter pays” principle as well as the greater capacity to bear mitigation costs (Büchs and Schnepf, 

2013). The ecological calculator used in this analysis could be a potential tool in raising awareness of 

the dangers of current consumption habits as well as educating people on how to reduce their footprint. 

Hence, incorporating material related to environment to a curriculum even from primary school will 

help educate the importance of sustainable growth.  

Considering the WTP analysis, our results found that, in general, respondents were willing to 

pay a price premium for sustainably produced meat and household energy that presents potential policy 

implications in respect to these products. In particular, information strategies and persuasion campaigns 

might be promising for these goods as they demonstrate a positive voluntary response to a policy 

change. These may be particularly successful when targeted at high-income households that have the 

means to switch to 'green' energy in their homes and bear set-up costs.30 Further, lack of WTP a 

 
30 See Oliver et al. (2011) and Ottman (1993). 
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voluntary price premium for air travel is consistent with the literature and, therefore, a mandatory policy 

change might be necessary.31 However, respondents were indifferent to price hikes on fuel for car travel. 

This suggests that mitigating the environmental impact of travel may have to come from other 

factors, for example, increasing the accessibility of viable alternatives such as hybrid or electric cars 

(Hössinger et al., 2017). This might be achieved through subsidy schemes such as the UK's Plug-in Car 

subsidy payments to consumers of electric cars up to £3,000 (Department for Driving and Transport, 

2020), which has consequently seen a growth in the electric car market. Lifestyle changes would also 

reduce the demand for car use. For example, working from home has become the norm for many people, 

especially more recently in light of the Covid-19 pandemic. Recently, many academic, non-academic, 

private, and government institutions in EU has adopted a 'travel by train' policy if the distance is below 

a certain threshold and reachable by train and bus. Note that most of the trains in EU is using electricity.  

 Further, regulators often use progressive carbon tax, energy tax, or emissions tax as policy tools 

to sufficiently reduce demand and, hence, lower EF (See Bashmakov et al., 2007). An example is a 

Pigouvian tax that aims to correct the negative externality of greenhouse gas pollution by imposing a 

tax equal to its marginal social cost (Baumol and Oates, 1971; Marron and Toder, 2014). Imposing a 

tax on the consumption of meat, air travel, and household energy, for example, targets not only those 

keen to take measures to protect the environment but also those who will reduce their demand to save 

money, with environmental benefits being just a positive by-product. In an economists' statement on 

carbon dividends, 3,589 US economists (including 27 Nobel Laureates) stated that a carbon tax would 

be “the most effective lever to reduce carbon emissions at the scale and speed that is necessary” (Wall 

Street Journal, 2019). Many governments worldwide have implemented a form of carbon taxation with 

varying degrees of success (in most part due to its political viability) and, thus far, the overall impact 

has been relatively modest (Metcalf, 2009).  

However, Marron and Toder (2014) note that, despite its potential for reducing demand, levying 

such a tax comes with implementation costs, including setting the tax rate, collecting the tax, and 

distributional costs. Consumption taxes tend to be regressive and have potentially unwelcomed welfare 

repercussions wherein they impact the living standards of low-income individuals disproportionately. 

Metcalf (2009) notes that, in terms of fairness, this is problematic as the results in this paper have 

demonstrated that it is the higher-income earners who disproportionately impact the environment, but 

it is the lower-income earners that will be forced to pay a larger proportion of their income. Therefore, 

as pointed out by Marron and Toder (2014), the redistribution strategy of the tax revenue is crucial to 

offsetting its regressivity as well as being essential in building political support. Therefore, thoughtful 

consideration is needed when deciding whether such a policy would be appropriate. 

 

5. Conclusion 

 
31 For example, see McKercher et al. (2010), Gössling et al. (2009), and Schwirplies and Ziegler (2016). 
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In the past, research has focused on pro-environment behaviors in individuals and has neglected 

research into the actual environmental impact of behaviors. In this paper, we have taken this impact-

orientated perspective to determine the factors that influence an individual's environmental impact over 

two years as measured by their EF. This paper also contributes to the discussion of using market-based 

solutions in the form of price mechanisms to limit unsustainable consumption and, thus, reduce 

individuals' EFs. This is a global debate that is highly policy-relevant—the efficacy of implementing a 

tax on carbon emissions as a mitigation strategy.  

Using survey data from a representative sample of the Netherlands population, the results reveal 

significant variation in EFs and WTP across different socio-demographic groups and personality traits. 

We find that higher-income individuals significantly have higher EFs. We also find that females and 

individuals with at least a high school degree have lower EFs.  

From a consumption perspective, most environmental impacts arise from transportation, 

housing, and food (for example, see Druckman and Jackson, 2016). Therefore, this paper also shows 

important results regarding WTP for more environment-friendly goods in these three consumption 

categories. In general, respondents were willing to pay a price premium for environment-friendly meat 

and household energy. Additionally, demand was responsive to increasing prices for meat consumption, 

household energy, and air travel. However, demand for car travel was unresponsive to increasing the 

price of fuel.  
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Table 1 – Summary statistics for ecological footprints and demographics 

Panel A: Ecological Footprint 2010 2011 

Female 53.347 48.638 

Male 71.494 68.208 

City 60.787 59.601 

Main Cities 56.677 56.236 

Rural 64.952 59.045 

Unemployed 65.990 46.890 

Student 23.894 21.038 

Retired 62.090 56.649 

Paid work 73.148 70.561 

Below high-school education 67.425 63.075 

High-school and above education 60.027 56.545 

Net household income: <=1150 40.857 39.667 

Net household income: 1151-1800 52.152 46.077 

Net household income: 1801-2600 62.229 58.628 

Net household income: >2600 72.233 68.676 

Average 63.600 59.699 

Panel B: Demographics   

Head of household 0.690 0.680 

Female 0.435 0.434 

Female × head of household 0.179 0.180 

Age 56.208 57.355 

No. of people in household 2.314 2.281 

No. of children in household 0.538 0.501 

City dwelling 0.434  

Main Cities 0.180  

Rural dwelling 0.370  

Unemployed 0.024  

Retired 0.314  

Student 0.018  

Paid work 0.423  

Net monthly income (personal) 1,617.15 1,638.498 

Net monthly income (household) 2,664.49 2,700.130 

High-school and above education 0.517  
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Table 2 – Definitions of the Big Five Personality Traits 
 Definition  High Level Characteristics  Low Level Characteristics 

Extroversion  Tendency to seek social 

interaction and is comfortable and 

assertive in social situations.  

 

Sociable, outgoing, 

excitement seeking, enjoys 

being the centre of attention 

Reserved, prefers being alone, 

reflective, dislikes attention 

Agreeableness Describes how people treat others 

in terms of their compassion, 

friendliness and empathy.  

 

Kind, trusting, altruistic, 

sympathetic, empathetic, 

modest. 

Insulting, demanding, selfish, 

stubborn, sceptical.  

Conscientiousness Describes one's ability to exercise 

control and engage in goal-

orientated behaviors.  

Dependability, impulse 

control, hardworking, 

organised, self-disciplined.  

 

Impulsive, procrastinates, 

disorganised, careless.  

 

Neuroticism Describes a person's emotional 

stability and how they perceive 

the world around them.  

 

Anxious, stressed, self-

conscious, changes moods 

quickly, irritable. 

Emotionally stable, positive, 

calm, rarely feels depressed, 

resilient.  

Openness Describes a person's willingness 

to be open to change and engage 

in creative thinking.  

Curious, creative, intelligent, 

unconventional, willing to try 

new things. 

Prefers routine, does not like 

change, unimaginative.  
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Table 3: Demand for goods by category 

Panel A: Meat 

Demand response Price (€/per kg) Total 

 1.00 2.00 5.00 
 

I would consume a lot less: (1) 30 29 76 135 

I would consume a little less: (2) 164 164 186 514 

I would consume the same or more: (3) 165 142 102 409 

Total 359 335 364 1,058 

Panel B: Electricity 

 Price (€/per kWh) Total 

 0.05 0.10 0.25  

I would consume a lot less: (1) 15 23 39 77 

I would consume a little less: (2) 131 145 185 461 

I would consume the same or more: (3) 183 182 155 520 

Total 329 350 379 1,058 

Panel C: Car travel 

 Price (€/per liter) Total 

 0.20 0.50 1.00  

I would travel a lot less: (1) 1 46 47 39 

I would travel a little less: (2) 2 120 134 96 

I would travel the same or more: (3) 3 204 191 181 

Total 370 372 316 1,058 

Panel D: Air travel     

 Price (€/per single flight) Total 

 50 100 250  

I would travel a lot less: (1) 61 72 92 225 

I would travel a little less: (2) 59 59 51 169 

I would travel the same or more: (3) 248 213 203 664 

Total 368 344 346 1,058 
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Table 4: Regression results for ecological footprint 

Robust standard are errors in parentheses.  *** p<0.01, ** p<0.05, * p<0.1 

 

  

Variables Log of ecological footprintit 

 2010 2011 

 (1) (2) (3) (4) (5) (6) 

Log of net monthly personal incomeit  0.391*** 0.320*** 0.319*** 0.462*** 0.427*** 0.429*** 

 (0.097) (0.108) (0.110) (0.098) (0.105) (0.106) 

Log of net monthly household incomeit  0.168** 0.156** 0.160** 0.103 0.091 0.096 

 (0.069) (0.076) (0.075) (0.080) (0.087) (0.086) 

Log of ageit -0.037 0.093 0.114 -0.080 0.169* 0.192** 

 (0.071) (0.092) (0.094) (0.069) (0.092) (0.093) 

High-school and above educationit -0.096*** -0.091** -0.089** -0.082** -0.079** -0.081** 

 (0.037) (0.037) (0.037) (0.036) (0.036) (0.036) 

Head of householdit 0.075 0.080 0.079 -0.027 -0.050 -0.050 

 (0.079) (0.077) (0.077) (0.077) (0.073) (0.074) 

Femalei -0.145*** -0.162*** -0.155*** -0.176*** -0.214*** -0.200*** 

 (0.050) (0.053) (0.054) (0.046) (0.048) (0.049) 

Number of individuals in householdit  0.018 0.016  -0.005 -0.008 

  (0.053) (0.053)  (0.055) (0.056) 

Number of children in householdit  -0.049 -0.048  -0.002 0.001 

  (0.059) (0.060)  (0.064) (0.064) 

Employedit  0.166*** 0.165***  0.153*** 0.147** 

  (0.061) (0.061)  (0.057) (0.057) 

Retiredit  -0.048 -0.052  -0.133** -0.140** 

  (0.067) (0.067)  (0.062) (0.062) 

City dwellingit  -0.051 -0.059  -0.060 -0.068 

  (0.052) (0.052)  (0.051) (0.051) 

Main citiesit    -0.109* -0.113*  -0.101* -0.102* 

  (0.060) (0.060)  (0.061) (0.061) 

Rural dwellingit  0.089* 0.082*  0.014 0.005 

  (0.048) (0.048)  (0.048) (0.048) 

Extroversioni   0.031   0.027 

   (0.031)   (0.031) 

Agreeablenessi   -0.014   -0.014 

   (0.043)   (0.043) 

Conscientiousnessi   -0.050   -0.060 

   (0.042)   (0.043) 

Neuroticismi   -0.016   -0.033 

   (0.029)   (0.030) 

Opennessi   -0.010   -0.043 

   (0.032)   (0.031) 

Province effects Yes Yes Yes Yes Yes Yes 

Observations 1,058 1,058 1,058 1,058 1,058 1,058 

R2 0.201 0.226 0.228 0.190 0.217 0.222 
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Table 5: Willingness-to-pay for goods by category 

Panel A: Meat 

WTP response Price (€/per kg) Total 

 1.00 2.00 5.00 
 

Yes 107 86 82 275 

No 67 81 96 244 

‘Yes’ proportion 0.615 0.515 0.461 0.530 

Panel B: Electricity 

 Price (€/per kWh) Total 

 0.05 0.10 0.25  

Yes 89 104 74 267 

No 81 90 117 288 

‘Yes’ proportion 0.524 0.536 0.387 0.481 

Panel C: Car travel 

 Price (€/per liter) Total 

 0.20 0.50 1.00  

Yes 52 46 34 132 

No 125 122 136 383 

‘Yes’ proportion 0.294 0.274 0.200 0.256 

Panel D: Air travel     

 Price (€/per single flight) Total 

 50 100 250  

Yes 55 34 26 115 

No 120 125 165 410 

‘Yes’ proportion 0.314 0.214 0.136 0.219 

 

 
  



Ecological footprint and willingness to pay for green goods 

30 
 

 

Table 6: Ordered probit results for demand for products 
Variables Products 

    Meat Electricity Car Travel Air Travel 

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

Price -0.346*** -0.231*** 0.008 -0.185*** 

 (0.056) (0.056) (0.057) (0.058) 

Log of net monthly personal incomeit  0.035 0.247 -0.046 0.046 

 (0.178) (0.180) (0.176) (0.187) 

Log of net monthly household incomeit  0.238** -0.039 0.059 0.010 

 (0.116) (0.108) (0.110) (0.111) 

Log of ageit -0.328** -0.608*** -0.326* -0.349** 

 (0.165) (0.168) (0.177) (0.177) 

High-school and above educationit -0.128* -0.054 -0.025 -0.016 

 (0.073) (0.074) (0.074) (0.077) 

Head of householdit -0.160 -0.214 -0.038 -0.130 

 (0.133) (0.132) (0.135) (0.145) 

Femalei -0.273*** -0.126 -0.013 -0.061 

 (0.099) (0.099) (0.100) (0.106) 

Number of individuals in householdit -0.174* -0.212** -0.056 -0.158 

 (0.100) (0.093) (0.101) (0.104) 

Number of children in householdit 0.153 0.112 -0.013 0.151 

 (0.116) (0.109) (0.117) (0.122) 

Employedit 0.004 -0.101 0.059 0.068 

 (0.114) (0.116) (0.113) (0.120) 

Retiredit 0.051 -0.145 -0.034 0.033 

 (0.128) (0.130) (0.122) (0.135) 

City dwellingit 0.080 0.236** 0.184* -0.028 

 (0.108) (0.108) (0.109) (0.112) 

Main citiesit   -0.047 0.089 -0.012 -0.051 

 (0.128) (0.134) (0.135) (0.135) 

Rural dwellingit 0.146 0.049 0.067 0.022 

 (0.096) (0.098) (0.101) (0.103) 

Extroversioni -0.041 -0.030 0.001 0.024 

 (0.063) (0.067) (0.061) (0.066) 

Agreeablenessi -0.117 -0.352*** -0.295*** -0.270*** 

 (0.083) (0.093) (0.088) (0.095) 

Conscientiousnessi 0.000 0.206** 0.176** -0.042 

 (0.085) (0.083) (0.083) (0.087) 

Neuroticismi -0.077 -0.084 -0.088 -0.063 

 (0.060) (0.061) (0.059) (0.064) 

Opennessi -0.004 -0.176** -0.118* -0.134* 

 (0.067) (0.070) (0.064) (0.070) 

Thresholds     

μ1 -1.762 -5.935*** -3.404*** -4.692*** 

 (1.105) (1.064) (1.113) (1.146) 

μ2 -0.246 -4.358*** -2.335** -4.201*** 

 (1.105) (1.056) (1.111) (1.147) 

Province effects Yes Yes Yes Yes 

Observations 1,058 1,058 1,058 1,058 

Log likelihood -987.9 -900.8 -990.5 -940.3 

Robust standard are errors in parentheses.  *** p<0.01, ** p<0.05, * p<0.1 
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Table 7: Marginal probability effects of price  
Outcome Average marginal effects of price 

    Meat Electricity Car Travel Air Travel 

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

Consume a lot less 0.068*** 0.030*** -0.002 0.052*** 

 (0.012) (0.008) (0.011) (0.016) 

Consume a little less 0.057*** 0.056*** -0.002 0.016*** 

 (0.009) (0.013) (0.011) (0.005) 

Not change anything or consume more  -0.125*** -0.086*** 0.003 -0.068*** 

 (0.019) (0.020) (0.022) (0.021) 

Robust standard are errors in parentheses.  *** p<0.01, ** p<0.05, * p<0.1 

 

Table 8: Ordered probit results for demand for products – alternate specification 
Variables Products 

    Meat Electricity Car Travel Air Travel 

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

Price (€/per kg) = 2 -0.074    

 (0.087)    

Price (€/per kg) = 5 -0.541***    

 (0.090)    

Price (€/per kWh) = 0.10  -0.105   

  (0.092)   

Price (€/per kWh) = 0.25  -0.363***   

  (0.091)   

Price (€/per liter) = 0.50   -0.093  

   (0.088)  

Price (€/per liter) = 1.00   0.031  

   (0.094)  

Price (€/per single flight) = 100    -0.144 

    (0.093) 

Price (€/per single flight) = 250    -0.300*** 

    (0.094) 

Thresholds     

μ1 -1.802 -6.590*** -3.451*** -3.967*** 

 (1.106) (1.068) (1.123) (1.117) 

μ2 -0.281 -5.012*** -2.380** -3.476*** 

 (1.106) (1.059) (1.121) (1.117) 

Province effects Yes Yes Yes Yes 

Observations 1,058 1,058 1,058 1,058 

Log likelihood -985.8 -900.6 -989.5 -940.3 

Robust standard are errors in parentheses.  *** p<0.01, ** p<0.05, * p<0.1.  All regressions include personal 

income, household income, age, education, number of individuals, number of children, dummies for head of 

household, male/female, employment status, location, province, and personality traits.    
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Appendix A 

 

Ecological Footprint Calculator 

 

1) How many grams of meat do you eat on average per week, including meat snacks and cold 

cuts? (An average portion of meat with a half meal is 125g) 

 

I do not eat meat:      0 

Less than 500g:       1 

Between 500-1000g:       4 

Between 1000-1500g:      7 

Between 1500-2000g:      10 

Per additional 500g per week:    +3 

 

2) How many grams of fish do you eat on average per week? (An average portion of fish with a 

half meal is 125g) 

 

I do not eat fish:     0 

Less than 200g:      2 

Between 200-400g:     7 

Between 400-600g:     12 

Between 600-800g:     17 

Per additional 200g per week:     +5 

 

3) How many kilometers do you travel privately annually by car? (Excluding holidays, including 

commuting but excluding business travel during working hours) 

  

I do not travel by car:     0 

Less than 1000km:     2  

Between 1000-5000km:     8 

Between 5000-10,000km:    24 

Between 10,000-15,000km:    40 

Per additional 5000km per year:    +16 

 

4) How many kilometers do you travel privately annually by public transport? (Excluding 

holidays, including commuting but excluding business travel during working hours) 

   

I do not travel by public transport:   0   

Less than 1000km:     1     

Between 1000-5000km:     2   

Between 5000-10,000km:    7    

Between 10,000-15,000km:    11    

Per additional 5000km per year:    +4    

 

5) How much do you travel for your vacation (s)? How many kilometers did you travel for your 

holiday(s) in the past year by car? Divide the number of points by the number of passengers 

in the car.  

 

I have not travelled by car    0 

Less than 1000km:     2     

Between 1000-5000km:     8   

Between 5000-10,000km:    24    

Between 10,000-15,000km:    40    

Per additional 5000km per year:    +16 
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6) How much do you travel for your vacation (s)? How many kilometers did you travel for your 

holiday(s) in the past year by public transport (train/tram/coach/boat)?  

 

I have not travelled by public transport   0 

Less than 1000km:     1     

Between 1000-5000km:     2   

Between 5000-10,000km:    5    

Between 10,000-15,000km:    8    

Per additional 5000km per year:    +5 

 

7) How much do you travel for your vacation (s)? How many kilometers did you travel for your 

holiday(s) in the past year by plane?  

 

I have not travelled by plane    0 

Less than 1000km:     4     

Between 1000-5000km:     16   

Between 5000-10,000km:    48    

Between 10,000-15,000km:    80    

Per additional 5000km per year:    +32 

 

8) How much electricity is used in your household every year? If you don't know choose 

medium (C). 

 

Less than 2000 kWh:     10 

Between 2000-3000 kWh:    15 

Between 3000-4000 kWh:    20 

Between 4000-5000 kWh:    25 

Between 5000-6000 kWh:    30 

Per additional 1000 kWh per year:    +5 

 

9) How much gas is used in your household every year? If you don't know choose the average 

(E). 

 

No natural gas:      0 

Less than 500m2:     4 

Between 500-1000m2:     13 

Between 1000-1500m2:     21 

Between 1500-2000m2:     30 

Per additional 500m2 per year:     +8.5 

 

To calculate amount of electricity and gas per person, divide by the number of people in the 

household. Ecological Footprint = Sum of points from each question (1-9). 
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Figure A.1.1: Average ecological footprint by region 

 
Figure A.1.2: Average extroversion by region 

 
Figure A.1.3: Average agreeableness by region 

 
Figure A.1.4: Average conscientiousness by region 

 
Figure A.1.5: Average neuroticism by region 

 
Figure A.1.6: Average openness by region 

 

Figure A.1:  Regional patterns of ecological footprint and personality traits 
Figure A.1.1 presents the EF by regions. In general, Drenthe, Flevoland, and Limburg have the lowest EF 

scores, while Utrecht and Zeeland have the highest. In Figures A.1.2-A.1.6, we map the five personality traits 

for the 12 provinces of the Netherlands. In Figure A.1.2, we map the Extroversion values of each respondent, 

averaged by provinces. In Figure A.1.3, we map Agreeableness; in Figure A.1.4, we map Conscientiousness; 

in Figure A.1.5, we show values for Neuroticism; and, in Figure A.1.6, we depict the values for Openness. 

Darker colors represent higher values and lighter colors represent lower averages. 
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Table A.1: Regression results for ecological footprint – alternate specification 

Robust standard are errors in parentheses.  *** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 

 

 

 

 

 

 
 

Variables Ecological footprintit 

 2010 2011 

 (1) (2) (3) (4) (5) (6) 

Net monthly personal incomeit  2.569 1.170 1.326 5.115*** 4.729*** 4.964*** 

 (1.780) (2.136) (2.185) (1.386) (1.436) (1.483) 

Net monthly household incomeit  0.007*** 0.008** 0.008** 0.004** 0.004** 0.003* 

 (0.003) (0.003) (0.003) (0.002) (0.002) (0.002) 

Ageit -0.281*** -0.243 -0.236 -0.287*** -0.049 -0.026 

 (0.096) (0.157) (0.158) (0.086) (0.137) (0.141) 

High-school and above educationit -5.278* -5.143* -5.140* -5.317** -5.286** -5.507** 

 (2.944) (2.925) (2.945) (2.575) (2.567) (2.635) 

Head of householdit 12.813** 9.967* 9.580* 2.432 -0.096 -0.410 

 (5.838) (5.481) (5.489) (4.365) (4.311) (4.290) 

Femalei -6.905* -10.369** -9.971** -10.293*** -12.908*** -11.991*** 

 (3.750) (4.516) (4.556) (2.931) (3.281) (3.405) 

Number of individuals in householdit  -4.751 -4.155  -1.071 -0.662 

  (4.980) (5.020)  (3.713) (3.779) 

Number of children in householdit  -0.424 -0.988  -1.890 -2.267 

  (5.381) (5.429)  (4.095) (4.139) 

Employedit  8.577* 8.445*  7.874** 7.514** 

  (4.452) (4.464)  (3.622) (3.635) 

Retiredit  -0.654 -0.973  -7.503** -8.091** 

  (5.243) (5.258)  (3.781) (3.834) 

City dwellingit  -6.557 -6.920  -1.349 -1.754 

  (4.758) (4.714)  (4.042) (4.001) 

Main citiesit    -4.980 -5.114  -5.578 -5.609 

  (5.118) (5.102)  (4.723) (4.800) 

Rural dwellingit  1.682 1.551  -0.424 -0.747 

  (3.928) (3.892)  (3.282) (3.269) 

Extroversioni   -0.090   0.202 

   (2.514)   (2.124) 

Agreeablenessi   3.320   1.821 

   (3.545)   (3.146) 

Conscientiousnessi   -4.421   -4.956 

   (3.282)   (3.225) 

Neuroticismi   -1.493   -2.097 

   (2.183)   (2.000) 

Opennessi   0.252   -2.219 

   (2.549)   (2.308) 

Province effects Yes Yes -0.090 Yes Yes Yes 

Observations 1,058 1,058 1,058 1,058 1,058 1,058 

R2 0.121 0.138 0.140 0.148 0.164 0.168 


