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Abstract 

This study estimates the value of the wellbeing impacts of arts and culture activities and sports 

participation in Canada. The report identifies statistically significant relationships between self-

reported wellbeing and artistic, cultural and sports participation in Canada through the use of 

Statistics Canada’s General Social Survey , cycle 24, Time-Stress and Well-Being (2010). 

Moreover, estimates of the Compensating Surplus, the willingness to pay for a positive change, 

are derived based on the estimation of multivariate linear regressions and the Three-Stage 

Wellbeing Valuation method developed by Fujiwara (2014). Values for the Compensating Surplus 

are calculated for statistically significant relationships between activities and self-declared 

wellbeing. 
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Executive summary 

This study estimates the value of the wellbeing impacts of arts, culture and sports participation 

in Canada. The methodological approach is based on Daniel Fujiwara, Laura Kudrna and Paul 

Dolan’s 2014 report titled Quantifying and Valuing the Wellbeing Impacts of Culture and Sports. 

Through the use of data from Statistics Canada’s General Social Survey (GSS), cycle 24, Time-

Stress and Well-Being (2010), this research investigates the directional relationship between arts, 

culture and sports participation and self-declared life satisfaction. 

Aims and Objectives 

This study aims to assess the feasibility of the methodology used by Fujiwara, Kudrna and Dolan 

(2014) in Canada and with the data sources available. The current research also seeks to estimate 

monetary values for wellbeing impacts of the arts, culture and sports activities in Canada. 

Background 
The method to quantify and value the wellbeing impacts of non-market goods was proposed by 

Fujiwara: The Three-Stage Wellbeing Valuation Approach (3S-WV). The approach was further 

specified to the context of cultural engagement and sport participation in a study commissioned 

by the United Kingdom Department of Culture, Media and Sport (Fujiwara, Kudrna & Dolan, 

2014). The main dataset used to perform the 3S-WV approach in the Canadian context is Statistics 

Canada’s General Social Survey, Cycle 24, Time-Stress and Well-Being (2010).  

Key findings 

This study was largely successful in replicating the 3S-WV methodology within Canada. The 

current framework provides estimates of the compensating surplus associated to the 

participation in cultural activities ($7,643 per year), engaging in sports regularly ($5,212 per year), 

and participating in a sports team ($4,414 per year). Monetary values are also derived for all 

activities where the relationship to life satisfaction was positive and significant. 

The study’s limitations and caveats are primarily linked to data availability. Richer data and more 

precise income measures will be included in the GSS cycle 30 for which the planned release date 

is January 2018. 



4 

 

 

Acknowledgements 

The authors would like to thank all contributors and organizations for their thorough comments 

and insights that have made this report possible. Furthermore, we would like to extend special 

thanks to the following individuals for their comments and review:  

Daniel Fujiwara – SIMetrica 

Kieran Keohane – SIMetrica 

Augustin Lagarde – SIMetrica 

Carl McKellar – Canadian Heritage 

Randy Innes – Canadian Heritage 

Alexis Andrew – Canada Council for the Arts 

Gabriel Zamfir – Canada Council for the Arts 

Jorge Espinosa – Canada Council for the Arts 

Bethsy Lezama – Canada Council for the Arts 

  



5 

 

Contents 

Abstract ........................................................................................................................................... 2 

Executive summary ......................................................................................................................... 3 

Acknowledgements ......................................................................................................................... 4 

Chapter 1: Introduction .................................................................................................................. 6 

1.1 Aims and objectives .............................................................................................................. 6 

1.2 Background ............................................................................................................................ 6 

1.3 Approach ............................................................................................................................... 7 

Chapter 2: Summary of findings ..................................................................................................... 9 

2.1 Key Findings ........................................................................................................................... 9 

2.2 Context ................................................................................................................................ 11 

2.3 Interpretation of results ...................................................................................................... 11 

Chapter 3: Next steps.................................................................................................................... 13 

Annex A: Methodology ................................................................................................................. 14 

A.1. Background ..................................................................................................................... 14 

A.2. Literature Review ........................................................................................................... 14 

A.3. Methodology .................................................................................................................. 15 

Annex B: Results ............................................................................................................................ 27 

B.1. Life satisfaction models .................................................................................................. 27 

B.2. Monetary valuation ........................................................................................................ 30 

Annex C: Regression Outputs ....................................................................................................... 31 

C.1. Detailed results for linear regression models 1-6 .......................................................... 31 

C.2. Diognostic Checking: Variance Inflation Factor .............................................................. 36 

Annex E: References ..................................................................................................................... 39 

Annex H: Glossary ......................................................................................................................... 41 

 

  



6 

 

Chapter 1: Introduction 

 

The current study estimates the value of the wellbeing impacts of artistic and cultural activities 

and sports participation in Canada. The methodological approach is based on Daniel Fujiwara, 

Laura Kudrna and Paul Dolan’s 2014 report titled Quantifying and Valuing the Wellbeing Impacts 

of Culture and Sports. 

1.1 Aims and objectives 

The Wellbeing Valuation approach assesses impacts of arts and culture participation on 

wellbeing, looking at a number of different variables (factors) related to the arts and culture, then 

deriving values for them for use in Cost Benefit Analysis (CBA) and policy-making more generally 

(Fujiwara, 2013). The advantage is that the Wellbeing Valuation approach can be undertaken 

using any dataset that includes measures of wellbeing, an array of control variables and 

responses to questions concerning participation in arts and culture activities (Fujiwara, 2013). 

This study aims to: 

 Assess the feasibility of the methodology used by Fujiwara, Kudrna and Dolan (2014) in 

Canada, considering the data sources available; 

 Apply the wellbeing valuation method in the Canadian context. 

Using data from Statistics Canada’s General Social Survey, cycle 24, Time-Stress and Well-Being 

(2010), the current research also seeks to ascertain whether such an approach in Canada would 

yield useful and interesting results for the arts, culture and sports sectors.  

1.2 Background 

It is often argued that the Canadian cultural and artistic sectors generate a wide array of benefits 

to society and to the economy. For example, these industries have been recognized for their 

contribution to community development, social cohesion, personnal growth and improvement 

to quality of life (Conference Board of Canada, 2008). Participation in the arts and culture has 
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also been linked to community empowerment, increased feeling of beloning and skills building 

(Matarasso, 2003; Jeannotte, 2008) 

The positive social outcomes associated with the arts, culture and sports sectors have been 

widely documented through qualitative approaches, but quantifying these social impacts 

remains somewhat elusive. Social impacts can be quite elaboratley defined,  but they are also 

difficult to measure empirically (Ruiz, 2004). 

Key weakenesses of empirical models have resulted in debates regarding feasible approaches to 

social impact measurement. Insufficient quantitative data, small sample sizes, reliance on self-

reported data and debates on definitions complexify measurement methodologies (Reeves, 

2002). Empirical models of quality of life (QoL) measures for example, have been found to 

generate varied results depending on the definition of QoL retained for analysis (Galloway, 2006). 

A method to quantify and value the wellbeing impacts of non-market goods was proposed by 

Fujiwara in a discussion paper at the Centre for Economic Performance at the London School of 

Economics and Political Science in 2013. The Three-Stage Wellbeing Valuation Approach (3S-WV) 

is a methodological framework to estimate the Compensating Surplus, that is to say the amount 

of money necessary to offset the change in life satisfaction that would be incurred by a person if 

he/she abandoned an activity in which he/she regularly participates. To do so, three equations 

are estimated: i) an income model to measure the causal impact of income on wellbeing, ii) a 

‘non-market goods’ model to measure the wellbeing impact of activities, and iii) a monetary 

equivalent equation that describes the marginal rate of substitution between income and the 

activity (Fujiwara, 2013). The approach was further adapted to the context of cultural 

engagement and sport participation in a study commissioned by the United Kingdom Department 

of Culture, Media and Sport (Fujiwara, Kudrna & Dolan, 2014). 

1.3 Approach 

The Three-Stage Wellbeing Valuation Approach (3S-WV) relies on the principles of utility theory 

to express the relationship between Compensating Surplus (CS) and activity participation. More 

specifically, this method attempts to measure the amount of money that would be necessary to 
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make an activity participant as well off in the absence of his participation as he is when he 

participates. For example, this study asks how much money would be required to increase an 

individual’s life satisfaction as much as her life satisfaction is improved by going to the theater. 

Due to technical issues such as possible reverse causality, measurement error or selection bias, 

Fujiwara employs an instrumental variable framework. Due to data availability, the instrument 

employed by Fujiwara (lottery winners among lottery players) could not be used in the current 

study and a suitable replacement was sought (whether a respondent has a working partner)1. 

The resulting system of equations2 is used to investigate causal relationships between activities 

and life satisfaction, and to associate monetary values that express the wellbeing effects of 

activities. 

Based on this framework, this report presents the results from multivariate regression analysis 

to identify the wellbeing impacts  for reported arts, culture and sports participation in Statistics 

Canada’s General Social Survey, cycle 24, Time-Stress and Well-Being (2010). Using the Wellbeing 

Valuation approach, monetary values are estimated for these wellbeing impacts. The data on 

arts, culture and sports participation comes from the public use microdata file of the General 

Social Survey, cycle 24, Time-Stress and Well-Being (2010). This survey’s sample contains the 

responses of 15,390 Canadians aged 15 and older. For technical reasons detailed in section A.3.3., 

a separate dataset was used to estimate the relationship between income and wellbeing: 

Statistics Canada’s General Social Survey, cycle 25, Family (2011). This second survey is comprised 

of 17,551 Canadian respondents above the age of 15.  

                                                      
1 For a technical discussion on instruments, please see Annex A.3.5. 
2 This system of equations is described in Annex A.3.2. 
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Chapter 2: Summary of findings 
 

This study was largely successful in replicating the 3S-WV methodology within Canada, though 

discrepancies between the data available in Canada and in the UK motivated an adapted 

approach3. In the following section, estimates of the compensating surplus for arts, culture and 

sports participation are presented. These values represent the amount of money that would be 

necessary to offset the change in life satisfaction that would be incurred by a person if he/she 

abandoned an art, culture or sport activity in which he/she regularly participates. 

More specifically, the current framework provides estimates associated with participation in 

cultural activities, engaging in sports regularly, and participation with a sports team. Monetary 

values were also derived for all other reported activities where the relationship to life satisfaction 

was positive and statistically significant. 

2.1 Key Findings 

The 3S-WV methodology was successfully replicated through the use of an alternative 

instrumental variable framework. This study relies on an instrument suggested by the literature 

(whether the respondent has a partner that works) in order to estimate causal relationships. 

Despite caveats present in this approach4, it was possible to obtain meaningful results. 

In the context of this study,  participation in cultural activities is defined as attending a cultural 

music, theater or dance performance, attending other cultural performances, visiting a public 

museum or gallery, visiting another type of museum, visiting a historic site, a zoo or aquarium, 

or visiting a conservation or nature park. Therefore, participation in cultural activities is here 

characterized by having reported to have taken part in at least one of the cultural activities 

included in the General Social Survey, cycle 24, Time-Stress and Well-Being (2010). 

Similarly, participation in a sports team is defined here as having participated in recreational or 

competitive badminton, baseball, basketball, ball hockey, football, hockey, rowing, rugby, soccer, 

                                                      
3 See Annex A for details. 
4 See Annex A.3.5 for a detailed discussion on the choice of the instrument. 
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softball, tennis or squash, volleyball, curling, or bowling. Thus, participation in a team sport is 

defined as having participated in at least one of the team sports included in the General Social 

Survey, cycle 24, Time-Stress and Well-Being (2010). 

Lastly, a general sports participation question asked respondents whether they regularly 

participate in any sport. In the context of this survey question, regularly is defined as at least once 

a week during the season or for a certain period of the year. 

The following results are presented in 2010 Canadian dollars. These results were obtained by 

using $40,000 as the median income, which represents the approximate sample average personal 

income in the GSS, cycle 25 (2011). 

Participation in cultural activities 

Participating in cultural activities was associatied with higher wellbeing. This participation was 

valued at $7,642 per person per year, or $146 per person per week. 

Engaging in sports regularly 

Engaging in sports regularly was also found to be associated with higher wellbeing. Regularly 

engaging in sports was valued at $5,212 per person per year, or $100 per person per week. 

Participation with in a Sports team 

A statistically significant association was also found between participating in team sports and 

wellbeing. Team sports participation was valued at $4,414 per person per year, or $85 per week. 

Moreover, positive statistically significant associations to life satisfaction were also identified for 

the following specific activities: going to the theater, attending a cultural, music or dance 

performance, attending other cultural types of performances, visiting a historic site, visiting a zoo 

or aquarium, playing golf.5 The following table presents the estimated value of participation for 

these activities6. 

                                                      
5 See Annex B.2 for all estimates of the wellbeing value of arts culture and sports participation, as well as their 
associated model coefficients and statistical significance levels. 
6 See Annex A.3.4 for a full list of activities analyzed and variables descriptions. 



11 

 

Table 1: Estimated value of Participation to specific activities (per person) 

Activities Value Per Year Value Per Week 

Golf 7,444.52 143.16 

Cultural Music Theater Dance 4,320.77 83.09 

Historic Site 3,976.65 76.47 

Zoo Aquarium 3,976.65 76.47 

Other Cultural Activities 3,214.28 61.81 

Theater 2,697.09 51.87 

 

2.2 Context 
This report identifies statistically significant relationships between arts, culture and sports 

engagement and wellbeing. The analysis has controlled for other factors such as gender, 

household income, employment status, health, social networks, marital status, education, age 

and type of dwelling. Controls have been included to build a model that identifies cause and 

effect relationships as set out in Fujiwara, Kudrna and Dolan (2014). The measure used for 

wellbeing in this study is self-reported life satisfaction (10-point scale). 

Estimates of the Compensating Surplus, the Willingness to Pay (WTP) for a positive change, are 

derived based on the estimation of multivariate linear regressions and the Three-Stage Wellbeing 

Valuation method developed by Fujiwara (2013). Values for the Compensating Surplus were 

calculated only for statistically significant relationships between activities and self-declared 

wellbeing.  The derived values show the amount of money that would be required to generate 

an equivalent wellbeing increase to engagement in an activity. 

2.3 Interpretation of results 
Estimates of the value of wellbeing impacts were performed for all variables that were significant 

at the 10% level, but those significant at the 1% level warrant higher confidence. The values 

derived in this study are of higher, yet similar magnitudes as those obtained by Fujiwara, Kudrna 

and Dolan (2014). For instance, this study estimates a value of $4,414.05 per year for team sports 

for Canadians, while the UK study obtained a value of £1,127 per year (approx. $1,872 per year 
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in 2010 Canadian dollars7). Moreover, this study estimates the wellbeing value of theater 

attendance at $2,697.09 per year for Canadians, while the UK study obtained £999 per year 

(approx. $1,659 per year in 2010 Canadian dollars). 

The reported value per week represents the annual value divided by 52. Due to limited 

information on the frequency of activity participation, it is difficult to move from an annual value 

to a per activity value. Nonetheless, these estimates offer convincing quantitative evidence of 

the wellbeing impacts of culture and sports. Arts activities other than attending the theater, on 

the other hand, did not constitute significant determinants to life satisfaction. For example, 

reading the newspaper, magazines or books, listening to downloaded music, attending popular 

music performances and attending classical or symphonic music performances were not 

statistically significant determinants of life satisfaction at the 10% significance level. 

  

                                                      
7 At the historical currency conversion rate of 1.76 CAD/GBP on January 1, 2014, and discounted by 5.62% to 
account for inflation in Canada between 2010 and 2014 
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Chapter 3: Next steps 
 

The current study’s limitations and caveats are primarily linked to data availability. This study 

would benefit from data that contains more precise income measures, larger sample sizes for 

activity questions and a suitable instrument within the same dataset, which would provide higher 

levels of robustness for wellbeing valuation. For instance, the use of two cycles of the General 

Social Survey, for activity models and for the income model, introduces measurement error that 

could be limited through the use of a single data set. In addition, the self-reported nature of the 

household income data entails measurement error. Moreover, the splitting of the sample 

between arts and culture questions, and sports questions in the General Social Survey, cycle 24, 

Time-Stress and Well-Being (2010) divides observations by half. 

The General Social Survey on Canadians at Work and Home, cycle 30 (2016) will collect income 

data from tax derived files through a partnership with the Canada Revenue Agency, which will  

offer a higher level of detail and confidence. In addition, the GSS cycle 30 will include a series of 

questions on arts, culture and sports participation which will be asked to the entire sample. The 

planned release date of this survey is January 2018. 
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Annex A: Methodology 

 

A.1. Background 

Firstly, we should distinguish between Compensating Surplus and Equivalent surplus. The 

Compensating Surplus represents the dollar amount that one would be willing to pay in order to 

benefit from the increase in welfare associated with a project, policy or activity. In contrast, the 

equivalent surplus refers to the amount of money that would be required in order to compensate 

a foregone increase in welfare associated to said project, policy or activity. This study estimates 

the Compensating Surplus of arts, culture and sports activities.  

Table 2: Compensating Surplus and Equivalent Surplus for Welfare Gains and Losses 

 Compensating Surplus (CS) Equivalent Surplus (ES) 

Welfare Gain Willingness to pay (WTP) for a 

positive change 

Willingness to accept (WTA) to 

forego a positive change 

Welfare Loss Willingness to accept (WTA) for a 

negative change 

Willingness to pay (WTP) to forgo 

a negative change 

 

A.2. Literature Review 

A review of the literature on the social impacts and benefits of arts and culture was undertaken 

by the department and can be found in Smith, Fisher and Mader (2016). This literature review 

presents the key theories in the area of social impacts measurement as well as a review of 

frameworks for measuring social impacts. In general, a number of studies have found evidence 

of positive social impacts associated to arts and culture activities. While the directional 

relationship between these activities and well-being is well documented, there remains a lack of 

consensus on measures and indicators to quantify well-being impacts in Canada. 
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A.3. Methodology 

A.3.1. Estimation: simultaneous equation model 

The estimation method used in the context of Wellbeing Valuation (WV) relies on Ordinary 

Least Squares. The 3S-WV approach builds from the following single-equation model: 

𝐿𝑆𝑖 = 𝛼 + 𝛽1𝑀𝑖 + 𝛽2𝑄𝑖 + 𝛽3𝑋𝑖 + 휀𝑖 (7) 

Where: 

𝛽1: 𝐼𝑚𝑝𝑎𝑐𝑡 𝑜𝑓 𝐼𝑛𝑐𝑜𝑚𝑒 𝑜𝑛 𝑆𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑊𝑒𝑙𝑙𝑏𝑒𝑖𝑛𝑔 

𝛽2: 𝐼𝑚𝑝𝑎𝑐𝑡 𝑜𝑓 𝑁𝑜𝑛 − 𝑀𝑎𝑟𝑘𝑒𝑡 𝐺𝑜𝑜𝑑𝑠 𝑜𝑛 𝑆𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑊𝑒𝑙𝑙𝑏𝑒𝑖𝑛𝑔 

𝑄𝑖: 𝐴 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑎𝑟𝑡𝑠 𝑎𝑛𝑑 𝑠𝑝𝑜𝑟𝑡𝑠 𝑒𝑛𝑔𝑎𝑔𝑒𝑚𝑒𝑛𝑡 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 

𝑋1: 𝐴 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑛𝑡𝑠 𝑜𝑓 𝐿𝑆 

𝑀𝑖: 𝑅𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡′𝑠 𝑖𝑛𝑐𝑜𝑚𝑒 

Conceptually, we try to value participation in arts or sports activity through a utility approach. 

The vector below represents a level of utility given prices level, participation in arts and sports, 

and an income level. The superscript 0 signifies the level of utility before a particular participation 

in 𝑄, and the superscript 1 signifies the level of utility once 𝑄 has been participated in. We start 

thus with the following equation: 

𝑣(𝑝0, 𝑄0, 𝑀0) = 𝑣(𝑝1, 𝑄1, 𝑀1 − 𝐶𝑆) (1) 

As we can see, the right hand side of the equation includes 𝑀1 − 𝐶𝑆, which represents the 

income level of a respondent, minus the compensating value, the willingness to pay for a positive 

change or willingness to pay for a negative change (in dollars) associated to an arts or sports 

activity. If both sides of the equations are equal, the CS then represents the “value” of a particular 

activity. Having a value for each activity permits one, for example, to rank activities in terms of 

their contribution to subjective wellbeing. 

Furthermore, Fujiwara, Dolan and Kudrna (2014) employs six base models to estimate 

parameters, due to issues of multicollinearity when including either different definitions or 
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permutations of a variable in a single model. Thus, the 𝑄𝑖 variables take different forms in all six 

models, and other elements remain the same. This permits one to estimate parameters, and 

social wellbeing impacts, for a whole range of activities, group of activities, and types of a same 

activity. As such, we estimate six models in the form of the general econometric model below: 

𝐿𝑆𝑖 = 𝛼 + 𝛽1𝑀1 + 𝛽2𝑄𝑖 + 𝛽3𝑋1𝑖 + 휀𝑖 (4) 

Where: 

𝑄𝑖 = [
𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦1

⋮
𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖

] 

We input values from regression results in (4) for elements of 𝑄𝑖 separately and for all the six 

model into equation (1) such that:  

𝐿𝑆𝑖(𝛼 + 𝛽1𝑀𝑖
0 + 𝛽2𝑄𝑖

0 + 𝛽3𝑋𝑖
0 + 휀𝑖) = 𝐿𝑆𝑖(𝛼 + 𝛽1(𝑀𝑖

1 − 𝐶𝑆) + 𝛽2𝑄𝑖
1 + 𝛽3𝑋𝑖

1 + 휀𝑖) (5) 

And finally, we solve the following equation to obtain a compensating surplus for each arts and 

sports activity: 

𝐶𝑆 = 𝑀0 − 𝑒
[ln(𝑀0)−

𝛽2
𝛽1

]
 (6) 

A.3.2. Technical issue 

To estimate the Compensating Surplus (6), we need unbiased estimates of 𝛽1 and 𝛽2. But 𝛽1 

(impact of income) suffers from endogeneity problems due to reverse causality and selection 

bias, as well as suffering from measurement error. The combined effect of these biases has been 

found to lead to a downward bias in the income coefficient (𝛽1), which leads to an upward bias 

in compensating surplus estimates of arts, culture and sports activities (since 𝛽1 is the 

denominator in equaiton (6)).  

To overcome these problems, Fujiwara uses an Instrumental Variable (IV) approach where the 

impact of income on life satisfaction (𝛽1) is estimated in a separate model. Fujiwara uses income 

changes due to lottery wins (among lottery winners) as an IV. However, data on lottery playing 

and winning is not documented in Statistics Canada surveys such as the General Social Survey. 
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Other IVs have been suggested to eliminate the correlation between unobservable elements and 

income and hence reduce endogeneity problems. These include Spouse’s income, Industrial 

sector of the individual’s job and Education level (Angrist and Pischke, 2010), though a later 

study has demonstrated that these instruments generate results that are very similar to those 

obtained through simple Ordinary Least Square methods (Pischke, 2011) and there are question 

marks as to the validity of these instruments in terms of whether they comply with the key 

assumptions of exogeneity and the exclusion restriction. 

Under the two-step process, Fujiwara estimates the arts, culture and sports model and the 

income model separately: 

Arts, culture and sports model: 

𝐿𝑆𝑖 = 𝛼 + 𝛽1ln (𝑀1) + 𝛽2𝑄𝑖 + 𝛽3𝑋1𝑖 + 휀𝑖 (8) 

Two-stage least squares income model: 

𝐿𝑆𝑖 = 𝜋 + 𝛽1
∗ ln(𝑀𝑖) + 𝛽2𝑋2𝑖 + 휀𝑖  (9) 

ln(𝑀𝑖) = 𝜋 + 𝛾𝑍𝑖 + 𝛿𝑋2𝑖 + 𝜗𝑖      (10) 

Where: 

𝐿𝑆𝑖: 𝐿𝑖𝑓𝑒 𝑠𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛 

𝑄𝑖: 𝑎 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑎𝑟𝑡𝑠 𝑎𝑛𝑑 𝑠𝑝𝑜𝑟𝑡𝑠 𝑒𝑛𝑔𝑎𝑔𝑒𝑚𝑒𝑛𝑡 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 

𝑋1𝑖: 𝑎 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑛𝑡𝑠 𝑜𝑓 𝐿𝑆 

𝑋2𝑖: 𝑎 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 𝑡ℎ𝑎𝑡 𝑎𝑟𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑒𝑛𝑠𝑢𝑟𝑒 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝐼𝑉 𝑖𝑠 𝑒𝑥𝑜𝑔𝑒𝑛𝑜𝑢𝑠 

𝑍𝑖: 𝑡ℎ𝑒 𝐼𝑛𝑠𝑡𝑟𝑢𝑚𝑒𝑛𝑡𝑎𝑙 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒, 𝑖𝑛 𝑏𝑖𝑛𝑎𝑟𝑦 𝑓𝑜𝑟𝑚 

We can calculate the Compensating Surplus with unbiased parameters by substituting the biased 

𝛽1 estimated parameter from (6) with its unbiased counterpart 𝛽1
∗ from the income model in (9). 

We then obtain an unbiased estimate for Compensating Surplus: 
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𝐶𝑆 = 𝑀0 − 𝑒
[ln(𝑀0)−

𝛽2
𝛽1

∗ ]
 (6*) 

In the current study, the Compensating Surplus is estimated under the assumption that the 

respondent’s income 𝑀0 is $40,000, which represents the approximate sample average for self-

declared individual annual income in Statistics Canada’s General Social Survey, Cycle 25, Family 

(2011) in 2010 Canadian dollars. 

A.3.3. Data 

For the purpose of this Canadian study, equation (8) is estimated using Statistics Canada’s 

General Social Survey, Cycle 24, Time-Stress and Well-Being (2010). This large-sample Canadian 

survey asked respondents about their arts, culture and sports participation, as well as a subjective 

wellbeing question and a series of demographic questions that were used as control variables to 

generate meaningful estimates of the wellbeing impacts of arts, culture and sports participation. 

While the whole sample of this survey is comprised of 15,390 observations, respondents were 

asked demographic questions as well as one of two series of questions. Approximately half of the 

respondents were asked a series of questions pertaining to arts and culture participation, while 

the other half were asked a series of questions regarding sports participation. Thus the GSS Cycle 

24 survey responses are split into two sub-samples. 

To take into account this split sample, Statistics Canada created person weights for sports 

questions and for arts/cultural questions separately. These weights were used to properly classify 

missing observations while recoding variables but were not used to perform estimations as 

relevant controls such as province of residence, age and income are being controlled for through 

𝑋1𝑖. All estimates are generated using heteroscedasticity-robust standard errors. 

Equations (9) and (10) are estimated using Statistics Canada’s General Social Survey, Cycle 25, 

Family (2011). This second survey is comparable to the GSS Cycle 24, but also included a detailed 

series of questions about the occupation and characteristics of the respondent’s spouse, from 

which the income model could be computed. The GSS Cycle 24 also presented the benefit of a 

larger sample size (number of obs. = 17,551) that could be analyzed in full. 
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A.3.4. Variable descriptions 

A total of 26 control variables were used in the base model. Controls included the log-household 

income of respondents, their age, as well as demographic dummy variable pertaining to 

respondents’ gender, employment, geographical location, personality traits, etc. Controls are set 

out to capture the effects of the key determinants of life satisfaction such that cause and effect 

relationships between activities of interest and wellbeing may be analyzed. 

Table 3: Variables Description for the base model 

Variable Obs Mean Min Max 

Life Satisfaction 14,932 7.603 1 10 

log(Household Income) 12,134 10.964 9.21034 12.12811 

Gender 15,390 0.435 0 1 

Employed 15,011 0.521 0 1 

Retired 15,011 0.235 0 1 

Student 15,011 0.074 0 1 

Health 15,154 0.501 0 1 

Friends 15,390 0.313 0 1 

Quebec 15,390 0.148 0 1 

Ontario 15,390 0.282 0 1 

Prairies Region 15,390 0.130 0 1 

Western Region 15,390 0.229 0 1 

Rural 15,390 0.251 0 1 

House 14,990 0.680 0 1 

Dwelling Owned 15,024 0.774 0 1 

Unhelpful Neighbours 14,396 0.161 0 1 

Children 15,390 0.543 0 4 

Volunteer 15,167 0.392 0 1 

Age 15,390 50.645 17 85 

AgeSq 15,390 2893.405 289 7225 

Married 15,350 0.496 0 1 

Divorced 15,350 0.080 0 1 

Widowed 15,350 0.095 0 1 

Common Law 15,350 0.084 0 1 

Carer Outside 15,139 0.173 0 1 

University Degree 14,986 0.252 0 1 

College Degree 14,986 0.286 0 1 
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The following table presents arts and culture activities that were surveyed in the GSS cycle 24 

(2010). These variables have a value of 1 if a respondent reports having taken part in an activity 

in the last 12 months, and 0 if he/she reports not having done so. 

The mean value represents the proportion of the sample that has declared having taken part in 

a particular activity in the last 12 months. Arts activities include reading newspapers, magazines 

and books, listening to downloaded music, going to the movie theater, seeing a play at the 

theater, attending a cultural music, theater or dance performance, attending other cultural 

performances, visiting a public museum or gallery, visiting another type of museum, visiting a 

historic site, a zoo or aquarium, and visiting a conservation or nature park. The Any Art variable 

is a composite variable that has a value of 1 if a respondent has reported taking part in at least 

one artistic activity surveyed in the GSS and 0 otherwise. Similarly, the Any Culture variable has a 

value of 1 if the respondent reports having taken part or attended at least one cultural 

performance or activity, and 0 otherwise. 

Table 4: Variables Description for Arts and Culture Activities 

Variable Obs Mean Min Max 

Newspaper 7,502 0.875 0 1 

Magazine 7,475 0.831 0 1 

Download 7,486 0.424 0 1 

Book 7,465 0.759 0 1 

Movies 7,506 0.608 0 1 

Theater 7,502 0.442 0 1 

Popular Music  Perf 7,502 0.377 0 1 

Classical Music Perf 7,501 0.136 0 1 

Cultural Artistic Festival 7,490 0.346 0 1 

Cultural Music Theater Dance 7,490 0.236 0 1 

Other Cultural 7,474 0.170 0 1 

Public Gallery Museum 7,500 0.352 0 1 

Other Museum 7,491 0.316 0 1 

Historic Site 7,465 0.462 0 1 

Zoo Aquarium 7,493 0.394 0 1 

Conservation or Nature Park 7,482 0.561 0 1 

Any Arts 7,514 0.902 0 1 

Any Culture 7,507 0.798 0 1 
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The table that follows presents the sports engagement variables that were available in the GSS 

cycle 24 (2010) and that could be included in the analysis (i.e. variables with non-zero means). 

Respondents were asked whether that engaged in sports regularly as well as whether they 

practiced particular sports at the recreational or competitive levels. 

The values for these variables is 1 if a respondent reports having taken part in an activity during 

the last 12 months and 0 otherwise. The mean value represents the proportion of the sample 

that has reported having taken part in an activity. Some less common sports were grouped into 

variables comprised of similar sports such as tennis and squash, 5-pin and 10-pin bowling, and 

alpine ski and snowboarding. Additionally, a team sports variables was created such that its value 

is 1 if a respondent has reported having taken part in at least one team sport. An individual sports 

variable was also created to reflect the participation in any individual sport in the last 12 months. 

Table 5: Variables Description for Sports Participation 

Variable Obs Mean Min Max 

Sports Regularly 7,564 0.224 0 1 

Badminton 7,564 0.007 0 1 

Baseball 7,564 0.016 0 1 

Basketball 7,564 0.012 0 1 

Ball Hockey 7,564 0.004 0 1 

Canoeing Kayaking 7,564 0.004 0 1 

Football 7,564 0.004 0 1 

Hockey 7,562 0.034 0 1 

Rowing 7,564 0.001 0 1 

Rugby 7,564 0.001 0 1 

Soccer 7,563 0.021 0 1 

Softball 7,564 0.009 0 1 

Squash 7,564 0.003 0 1 

Tennis 7,564 0.010 0 1 

Volleyball 7,564 0.013 0 1 

Curling 7,561 0.013 0 1 

Bowling 5 pin 7,564 0.006 0 1 

Bowling 10 pin 7,564 0.006 0 1 

Boxing 7,564 0.001 0 1 

Cycling 7,564 0.011 0 1 

Equestrian 7,564 0.004 0 1 

Figure Skating 7,564 0.002 0 1 
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Golf 7,563 0.057 0 1 

Swimming 7,564 0.014 0 1 

Weightlifting 7,564 0.003 0 1 

Sailing 7,564 0.002 0 1 

Alpine Ski 7,564 0.014 0 1 

Crosscountry Ski 7,564 0.009 0 2 

Triathlon 7,564 0.001 0 1 

Snowboarding 7,564 0.003 0 1 

Martial Arts 7,564 0.003 0 1 

Tennis Squash 7,564 0.012 0 1 

Bowling 7,564 0.012 0 1 

Ski Snowboarding 7,564 0.017 0 1 

Any Sport 7,529 0.195 0 1 

Any Team Sport 7,564 0.128 0 1 

Any Individual Sport 7,529 0.100 0 1 

 

A.3.5. Empirical model specification 
For the arts, culture and sports models (8), 𝑋1𝑖 is a vector of control variables for the main 

determinants of life satisfaction that takes the form detailed below along with the 𝑄𝑖 

specifications for each arts, culture and sport model estimated. 

A total of 6 models were necessary due to two data-related considerations. Firstly, this study 

aims to test the statistical significance of the relationship between life satisfaction and different 

definitions of arts, culture and sports participation. Due to issues of multicollinearity, a model 

cannot include permutations of a variable to also be included. For example, including both 

individual arts variables and the composite arts variable would violate Ordinary least squares 

(OLS) regression assumptions with respect to multicollinearity. Secondly, due to the split sample 

nature of the GSS cycle 24 (2010), different models had to be developed for analyses including 

arts and culture variables, and those that included sports variables. Thus the model takes on the 

following form: 

𝐿𝑆𝑖 = 𝛼 + 𝛽1𝑀1 + 𝛽2𝑄𝑖 + 𝛽3𝑋1𝑖 + 휀𝑖 (4) 
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Where: 

𝑋1𝑖 =

[
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝐺𝑒𝑛𝑑𝑒𝑟
𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡

𝐻𝑒𝑎𝑙𝑡ℎ
𝐹𝑟𝑖𝑒𝑛𝑑𝑠

𝑅𝑒𝑔𝑖𝑜𝑛 𝑜𝑓 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒
𝑅𝑢𝑟𝑎𝑙

𝑇𝑦𝑝𝑒 𝑜𝑓 𝐻𝑜𝑚𝑒
𝐷𝑤𝑒𝑙𝑙𝑖𝑛𝑔 𝑂𝑤𝑛𝑒𝑑

𝑈𝑛ℎ𝑒𝑙𝑝𝑓𝑢𝑙 𝑁𝑒𝑖𝑔ℎ𝑏𝑜𝑟𝑠
𝐶ℎ𝑖𝑙𝑑𝑟𝑒𝑛

𝑉𝑜𝑙𝑢𝑛𝑡𝑒𝑒𝑟𝑖𝑛𝑔
𝐴𝑔𝑒

𝑀𝑎𝑟𝑖𝑡𝑎𝑙 𝑆𝑡𝑎𝑡𝑢𝑠
𝐶𝑎𝑟𝑒𝑟 𝑂𝑢𝑡𝑠𝑖𝑑𝑒 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑
𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝐴𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 ]

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Model 1: Arts activities 

𝑄𝑖 =

[
 
 
 
 
 
 
 

𝑅𝑒𝑎𝑑 𝑁𝑒𝑤𝑠𝑝𝑎𝑝𝑒𝑟𝑠
𝑅𝑒𝑎𝑑 𝑀𝑎𝑔𝑎𝑧𝑖𝑛𝑒𝑠

𝐿𝑖𝑠𝑡𝑒𝑛 𝑡𝑜 𝐷𝑜𝑤𝑛𝑙𝑜𝑎𝑑𝑒𝑑 𝑀𝑢𝑠𝑖𝑐
𝑅𝑒𝑎𝑑 𝐵𝑜𝑜𝑘

𝑊𝑎𝑡𝑐ℎ 𝑀𝑜𝑣𝑖𝑒𝑠
𝑇ℎ𝑒𝑎𝑡𝑒𝑟

𝑃𝑜𝑝𝑢𝑙𝑎𝑟 𝑀𝑢𝑠𝑖𝑐 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒
𝐶𝑙𝑎𝑠𝑠𝑖𝑐𝑎𝑙 𝑀𝑢𝑠𝑖𝑐 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒]

 
 
 
 
 
 
 

 

Model 2: Cultural activity participation 

𝑄𝑖 =

[
 
 
 
 
 
 
 

𝐶𝑢𝑙𝑡𝑢𝑟𝑎𝑙 𝑜𝑟 𝐴𝑟𝑡𝑖𝑠𝑡𝑖𝑐 𝐹𝑒𝑠𝑡𝑖𝑣𝑎𝑙
𝐶𝑢𝑙𝑡𝑢𝑟𝑎𝑙 𝑀𝑢𝑠𝑖𝑐, 𝑇ℎ𝑒𝑎𝑡𝑒𝑟 𝑜𝑟 𝐷𝑎𝑛𝑐𝑒

𝑂𝑡ℎ𝑒𝑟 𝐶𝑢𝑙𝑡𝑢𝑟𝑎𝑙 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠
𝑃𝑢𝑏𝑙𝑖𝑐 𝑀𝑢𝑠𝑒𝑢𝑚 𝑜𝑟 𝐺𝑎𝑙𝑙𝑒𝑟𝑦

𝑂𝑡ℎ𝑒𝑟 𝑀𝑢𝑠𝑒𝑢𝑚
𝑉𝑖𝑠𝑖𝑡 𝐻𝑖𝑠𝑡𝑜𝑟𝑖𝑐 𝑆𝑖𝑡𝑒

𝑉𝑖𝑠𝑖𝑡 𝑍𝑜𝑜, 𝐴𝑞𝑢𝑎𝑟𝑖𝑢𝑚, 𝑒𝑡𝑐.
𝑉𝑖𝑠𝑖𝑡 𝐶𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛/𝑁𝑎𝑡𝑢𝑟𝑒 𝑃𝑎𝑟𝑘 ]

 
 
 
 
 
 
 

 

Model 3: General cultural and arts participation 

𝑄𝑖 = [
𝐴𝑛𝑦 𝐶𝑢𝑙𝑡𝑢𝑟𝑎𝑙 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦

𝐴𝑛𝑦 𝐴𝑟𝑡𝑠 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦
] 
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Model 4: Individual or team sports participation 

𝑄𝑖 = [
𝐴𝑛𝑦 𝑇𝑒𝑎𝑚 𝑆𝑝𝑜𝑟𝑡

𝐴𝑛𝑦 𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑆𝑝𝑜𝑟𝑡
] 

Model 5: General sports participation 

𝑄𝑖 = [𝐴𝑛𝑦 𝑆𝑝𝑜𝑟𝑡] 

Model 5b: Regular sports participation 

𝑄𝑖 = [𝑆𝑝𝑜𝑟𝑡𝑠 𝑅𝑒𝑔𝑢𝑙𝑎𝑟𝑙𝑦] 

Model 6: Specific sports participation 

𝑄𝑖 =

[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝐵𝑎𝑑𝑚𝑖𝑛𝑡𝑜𝑛
𝐵𝑎𝑠𝑒𝑏𝑎𝑙𝑙

𝐵𝑎𝑠𝑘𝑒𝑡𝑏𝑎𝑙𝑙
𝐵𝑎𝑙𝑙 𝐻𝑜𝑐𝑘𝑒𝑦

𝐶𝑎𝑛𝑜𝑒𝑖𝑛𝑔/𝐾𝑎𝑦𝑎𝑘𝑖𝑛𝑔
𝐹𝑜𝑜𝑡𝑏𝑎𝑙𝑙
𝐻𝑜𝑐𝑘𝑒𝑦
𝑅𝑜𝑤𝑖𝑛𝑔
𝑆𝑜𝑐𝑐𝑒𝑟

𝑆𝑜𝑓𝑡𝑏𝑎𝑙𝑙
𝑉𝑜𝑙𝑙𝑒𝑦𝑏𝑎𝑙𝑙
𝐶𝑢𝑟𝑙𝑖𝑛𝑔
𝐵𝑜𝑥𝑖𝑛𝑔
𝐶𝑦𝑐𝑙𝑖𝑛𝑔

𝐸𝑞𝑢𝑒𝑠𝑡𝑟𝑖𝑎𝑛
𝐹𝑖𝑔𝑢𝑟𝑒 𝑆𝑘𝑎𝑡𝑖𝑛𝑔

𝐺𝑜𝑙𝑓
𝑆𝑤𝑖𝑚𝑚𝑖𝑛𝑔

𝑊𝑒𝑖𝑔ℎ𝑡𝑙𝑖𝑓𝑡𝑖𝑛𝑔
𝑆𝑎𝑖𝑙𝑖𝑛𝑔

𝐶𝑟𝑜𝑠𝑠𝑐𝑜𝑢𝑛𝑡𝑟𝑦 𝑆𝑘𝑖
𝑇𝑟𝑖𝑎𝑡ℎ𝑙𝑜𝑛

𝑀𝑎𝑟𝑡𝑖𝑎𝑙 𝐴𝑟𝑡𝑠
𝑇𝑒𝑛𝑛𝑖𝑠/𝑆𝑞𝑢𝑎𝑠ℎ

𝐵𝑜𝑤𝑙𝑖𝑛𝑔
𝑆𝑘𝑖/𝑆𝑛𝑜𝑤𝑏𝑜𝑎𝑟𝑑 ]
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Furthermore, this study sought to identify a suitable instrument to estimate equations (9) and 

(10). The instrument sought was a variable exogenously correlated with household income, but 

uncorrelated with life satisfaction beyond its effect through household income (exclusion 

restriction). Following Pischke, equations (9) and (10) are estimated using whether a Partner 

Works as an instrumental variable 𝑍𝑖, which is equal to one if the respondent has a partner that 

works, and equal to zero if s/he does not. Whether a partner works has been used as an IV before 

under the assumption that a partner’s employment increases one’s income and is exogenous. 

This latter assumption, however, may be problematic as partner’s employment status may not 

be truly exogenous and there are question marks regarding whether the exclusion restriction 

holds. That is, would a partner’s employment status only impact on one’s wellbeing through 

household income. If a partner who wants to work is unemployed this would likely cause stress 

in the household which would impact on wellbeing. This effect, nevertheless, can be expected to 

attenuate over time as individuals experience adaptation or habituation (Kahneman and Krueger, 

2006).  

Another potential pitfall concerns the possibility that the instrument is only weakly correlated 

with the endogenous regressor, that is to say if the spouse’s income represents a negligible share 

of the household income, which would lead to a bias in the estimation (Angrist, and Krueger, 

2001). Moreover, the instrumental variable framework deployed in this study assumes that the 

model does not include multiple endogenous variables. If the model contains more than one 

endogenous variables, the relevance of the instrument may no longer be properly assessed 

through the R-squared obtained by regressing the endogenous variable on the instrument (Shea, 

1996).  

Therefore, the partner’s employment IV should be heavily caveated and is used here to test the 

model in lieu of a better IV such as lottery wins which unfortunately, do not exist in the data. We 

will compare the results from the partner’s employment IV with the results from the lottery IV 

from the United Kingdom.  
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The control variables 𝑋2𝑖 corresponds to a vector of sociodemographic variables that are targeted 

at controlling for likelihood of having a partner that works in order to reduce endogeneity in the 

first stage model in 2SLS.   

𝑋2𝑖 =

[
 
 
 
 
 
 
 

𝐺𝑒𝑛𝑑𝑒𝑟
𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑

𝐻𝑒𝑎𝑙𝑡ℎ
𝑅𝑒𝑡𝑖𝑟𝑒𝑑
𝑅𝑢𝑟𝑎𝑙

𝐷𝑤𝑒𝑙𝑙𝑖𝑛𝑔 𝑂𝑤𝑛𝑒𝑑
𝐴𝑔𝑒

𝑈𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝐷𝑒𝑔𝑟𝑒𝑒]
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Annex B: Results 

 

B.1. Life satisfaction models 

This section presents the results for the life satisfaction models 1 to 6 as well as the results for 

the income model and the estimated monetary values associated to the arts, culture and sports 

activities which were positively and significantly associated to life satisfaction. 

B.1.1. Regression coefficients summary 

Based on the estimation of models 1 to 6, table 5 presents the coefficients for activity variables 

(β) as well as the associated t-statistic, sample size and model R-squared. The p-score is reported 

beside coefficient estimates where “*” represents a statistically significant association within a 

90% confidence interval, “**” within a 95% confidence interval, and “***” within a 99% 

confidence interval. 

Table 6: Summary of Regression Coefficients for arts, culture and sports models  

Activity β (t-stat.) 
Sample 

size 
R-

Square 

Newspaper -0.001 (-0.02) 5,582 0.13 

Magazine 0.046 (0.63) 5,582 0.13 

Download -0.065 (-1.19) 5,582 0.13 

Book -0.081 (-1.32) 5,582 0.13 

Movies 0.085 (1.51) 5,582 0.13 

Theater 0.080* (1.59) 5,582 0.13 

Popular Music Perf 0.153 (1.27) 5,582 0.13 

Classical Music Perf 0.058 (0.84) 5,582 0.13 

Cultural Artistic Festival 0.023 (0.43) 5,579 0.14 

Cultural Music Theater Dance 0.131** (2.36) 5,579 0.14 

Other Cultural 0.096* (1.67) 5,579 0.14 

Public Gallery Museum -0.027 (-0.51) 5,579 0.14 

Other Museum 0.013 (0.24) 5,579 0.14 

Historic Site 0.120** (2.29) 5,579 0.14 

Zoo Aquarium 0.120*** (2.46) 5,579 0.14 

Conservation Nature Park 0.013 (0.24) 5,579 0.14 

Any Arts -0.015 (-0.15) 5,632 0.13 

Any Culture 0.243*** (3.18) 5,632 0.13 
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Any Team Sport 0.134** (2.11) 5,607 0.15 

Any Individual Sport 0.094 (1.33) 5,607 0.15 

Any Sport 0.148*** (2.77) 5,607 0.15 

Sports Regularly 0.160*** (3.10) 5,632 0.15 

Badminton -0.019 (-0.07) 5,626 0.15 

Baseball 0.006 (0.04) 5,626 0.15 

Basketball -0.127 (-0.61) 5,626 0.15 

Ball Hockey 0.689*** (2.57) 5,626 0.15 

Canoeing-Kayaking 0.288 (1.23) 5,626 0.15 

Football 0.078 (0.24) 5,626 0.15 

Hockey 0.058 (0.52) 5,626 0.15 

Rowing -0.435 (-0.81) 5,626 0.15 

Soccer 0.122 (0.87) 5,626 0.15 

Softball 0.184 (0.90) 5,626 0.15 

Volleyball 0.146 (0.77) 5,626 0.15 

Curling -0.148 (-0.79) 5,626 0.15 

Boxing -0.351 (-0.84) 5,626 0.15 

Cycling -0.103 (-0.48) 5,626 0.15 

Equestrian -0.427 (-1.41) 5,626 0.15 

Figure Skating 0.361 (0.89) 5,626 0.15 

Golf 0.236** (2.30) 5,626 0.15 

Swimming -0.004 (-0.02) 5,626 0.15 

Weightlifting 0.174 (0.40) 5,626 0.15 

Sailing -0.825* (-1.78) 5,626 0.15 

Crosscountry Ski 0.097 (0.78) 5,626 0.15 

Triathlon 0.301 (0.72) 5,626 0.15 

Martial Arts -1.325*** (-2.72) 5,626 0.15 

Tennis Squash 0.181 (1.05) 5,626 0.15 

Bowling 0.122 (0.59) 5,626 0.15 

Ski Snowboard 0.004 (0.02) 5,626 0.15 

*** p<0.01; ** 0.01<p<0.05; * 0.05<p<0.10 

 

As the table above shows, statistically significant associations to life satisfaction were identified 

for going to the theater, attending a cultural, music or dance performance, attending other 

cultural types of performances, visiting a historic site, visiting a zoo or aquarium, engaging in 

sports regularly, playing ball hockey, playing golf, sailing, and practicing martial arts. The 

composite variables Any Culture, Any Team Sports, and Any Sport were also found to be 

statistically significant. 
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B.1.2. Two stage least squares income model 

Results from the two-stage income model are provided in the following table. The estimated 

coefficient for the causal impact of income on wellbeing (𝛽1
∗ = 1.146) is consistent with the 

results obtained by Fujiwara, Kudrna and Dolan (2014) (𝛽1
∗ = 1.1) and suggests that the Partner 

Works IV works adequately well for the purpose of our study. Additionally, the R-squared 

obtained through regression of log(Household Income) directly on the Partner Works IV is 0.20, 

which provides support for the argument that the instrument used is reasonably relevant. 

The following table presents estimates for all variables included in the two-stage income model. 

The reported statistics include the model coefficient (β), t-statistic and associated p-value. 

Table 7: Income model results 

Dependent Variable log(Household Income) Life Satisfaction 

  

β 
(t-stat.) 

β 
(t-stat.) 

Predicted log(Household Income)   1.146*** 
    (19.87) 

Partner Works (IV) 0.457***   
  (45.24)   

Gender 0.155*** -0.253*** 
  (16.69) (-10.20) 

Employed 0.374*** -0.084* 
  (26.00) (-1.88) 

Health 0.181*** 0.695*** 
  (18.92) (26.26) 

Retired 0.019*** 0.075*** 
  (5.77) (8.28) 

Rural -0.161*** 0.304*** 
  (-15.21) (10.63) 

Dwelling Owned 0.611*** -0.189*** 
  (49.82) (-3.61) 

Age -0.011*** -0.055*** 
  (-6.08) (-13.33) 

AgeSq 0.00003* 0.0007*** 
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  (1.61) (15.73) 

University Degree 0.315*** -0.206*** 
  (30.24) (-6.80) 

 cons 10.337*** -3.870*** 
  (252.9) (-6.59) 

Number of obs. 17,654 17,503 

R-squared 0.46 0.15 

*** p<0.01; ** 0.01<p<0.05; * 0.05<p<0.10 

 

B.2. Monetary valuation 

The results that follow were obtained by using $40,000 as 𝑀0 (the approximate sample average 

personal income) and 𝛽1
∗ = 1.146 (the unbiased estimate for the effect of income on wellbeing 

estimated through the income model). The following table presents the results from equation 

(6*) in 2010 Canadian dollars.  

Table 8: Estimated value of Participation (per person) 

Activities Coefficient Value Per Year Value Per Week 

Any Culture 0.243*** 7,642.77 146.98 

Golf 0.236** 7,444.52 143.16 

Sports Regularly 0.160*** 5,212.32 100.24 

Any Sport 0.148*** 4,846.13 93.19 

Any Team Sport 0.134** 4,414.05 84.89 

Cultural Music Theater Dance 0.131** 4,320.77 83.09 

Historic Site 0.120** 3,976.65 76.47 

Zoo Aquarium 0.120*** 3,976.65 76.47 

Other Cultural Activities 0.096* 3,214.28 61.81 

Theater 0.080* 2,697.09 51.87 

*** 0.01 significance level; ** 0.05 significance level; * 0.10 significance level 

 

A statistically significant associations was also found for Ball Hockey, however a small 

participation rate (0.4%) resulted in only 30 respondents reporting participation in Ball Hockey. 

Due to the small number of respondents, valuation estimates are not reported for this activity. 
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Annex C: Regression Outputs 

 

C.1. Detailed results for linear regression models 1-6 

The full results from the estimation of the models 1 through 6 are presented in the table that 

follows. The base model which excludes arts, culture and sports variables (such that the whole 

sample may be used) is also included as a point of reference from which the consistency of 

estimators may be assessed. The overall goodness of fit the models, measured through the R-

squared, are in line with those obtained by Fujiwara, Kudrna and Dolan (2014). Moreover, results 

obtained here are generally consistent with the original study, though some of the estimated 

coefficients for arts, culture and sports activities are larger than in the original study, which lead 

to high valuations for those activities. 

Table 9: Full results for arts, culture and sports models 

Model 

                

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

Variables 

β 
(t-stat.) 

β 
(t-stat.) 

β 
(t-stat.) 

β 
(t-stat.) 

β 
(t-stat.) 

β 
(t-stat.) 

β 
(t-stat.) 

β 
(t-stat.) 

log(Household 
Income) 

0.166*** 0.128*** 0.130*** 0.130*** 0.177*** 0.176*** 0.176*** 0.177*** 
(5.56) (2.91) (2.99) (3.02) (4.22) (4.20) (4.21) (4.19) 

Gender -0.028 0.034 0.038 0.042 -0.115** -0.114** -0.117** -0.130*** 

  
(-0.82) (0.70) (0.79) (0.88) (-2.34) (-2.32) (-2.39) (-2.60) 

Employed 0.070 0.005 0.008 0.002 0.123* 0.130* 0.132* 0.131* 

  
(1.30) (0.06) (0.11) (0.02) (1.73) (1.74) (1.77) (1.75) 

Retired 0.455*** 0.422*** 0.404*** 0.413*** 0.486*** 0.484*** 0.482*** 0.472*** 

  
(6.74) (4.43) (4.27) (4.4) (4.97) (4.96) (4.97) (4.84) 

Student 0.0123 -0.256** -0.295** -0.267** 0.277** 0.274** 0.268** 0.287** 

  
(0.14) (-1.96) (-2.27) (-2.07) (2.13) (2.11) (2.06) (2.22) 

Health 0.809*** 0.791*** 0.773*** 0.786*** 0.811*** 0.811*** 0.810*** 0.810*** 

  
(24.79) (16.92) (16.56) (16.94) (17.6) (17.58) (17.57) (17.49) 

Friends 0.102*** 0.126*** 0.121** 0.126*** 0.070 0.071 0.070 0.071 

  
(2.88) (2.48) (2.39) (2.50) (1.40) (1.42) (1.39) (1.41) 

Quebec 0.173*** 0.216*** 0.237*** 0.230*** 0.115 0.115 0.115 0.120 
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(3.12) (2.68) (2.90) (2.88) (1.48) (1.48) (1.48) (1.54) 

Ontario -0.165*** -0.120* -0.100 -0.119* -0.225*** -0.225*** -0.226*** -0.226*** 

  
(-3.48) (-1.77) (-1.48) (-1.77) (-3.33) (-3.35) (-3.38) (-3.37) 

Prairies Region -0.092* -0.104 -0.118 -0.105 -0.102 -0.103 -0.102 -0.086 

  
(-1.63) (-1.27) (-1.45) (-1.31) (-1.28) (-1.29) (-1.28) (-1.07) 

Western 
Region -0.171*** -0.142** -0.161** -0.155** -0.201*** -0.203*** -0.209*** -0.197*** 

  
(-3.42) (-1.98) (-2.21) (-2.17) (-2.85) (-2.89) (-2.98) (-2.79) 

Rural 0.132*** 0.143*** 0.159*** 0.142*** 0.130** 0.131** 0.136** 0.144*** 

  
(3.34) (2.55) (2.82) (2.55) (2.32) (2.33) (2.43) (2.58) 

House -0.032 -0.018 -0.019 -0.017 -0.032 -0.032 -0.036 -0.032 

  
(-0.73) (-0.30) (-0.30) (-0.28) (-0.52) (-0.51) (-0.59) (-0.51) 

Dwelling 
Owned 0.161*** 0.182*** 0.187*** 0.181** 0.140* 0.140* 0.142* 0.133* 

  
(3.03) (2.43) (2.49) (2.44) (1.83) (1.82) (1.86) (1.75) 

Unhelpful 
Neighbours 

-0.346*** -0.331*** -0.320*** -0.328*** -0.357*** -0.357*** -0.355*** -0.352*** 
(-6.94) (-4.59) (-4.43) (-4.56) (-5.14) (-5.15) (-5.12) (-5.08) 

Children -0.021 -0.029 -0.032 -0.033 -0.017 -0.017 -0.015 -0.015 

  
(-1.09) (-1.00) (-1.11) (-1.15) (-0.63) (-0.62) (-0.55) (-0.56) 

Volunteer 0.206*** 0.207*** 0.170*** 0.206*** 0.171*** 0.172*** 0.171*** 0.173*** 

  
(6.17) (4.24) (3.48) (4.31) (3.62) (3.64) (3.63) (3.66) 

Age -0.068*** -0.066*** -0.067*** -0.065*** -0.069*** -0.069*** -0.068*** -0.069*** 

  
(-10.86) (-7.17) (-7.32) (-7.3) (-7.77) (-7.81) (-7.78) (-7.82) 

AgeSq .0007*** .0007*** .0007*** .0007*** .0007*** .0007*** .0007*** .0007*** 

  
(11.15) (7.08) (7.35) (7.29) (8.27) (8.30) (8.29) (8.34) 

Married 0.576*** 0.571*** 0.550*** 0.560*** 0.604*** 0.603*** 0.599*** 0.594*** 

  
(10.72) (7.33) (7.03) (7.24) (8.11) (8.10) (8.06) (7.93) 

Divorced 0.032 0.026 0.012 0.022 0.024 0.026 0.035 0.029 

  
(0.39) (0.22) (0.10) (0.19) (0.21) (0.22) (0.30) (0.24) 

Widowed 0.254*** 0.301** 0.267** 0.276** 0.239* 0.241* 0.239* 0.237* 

  
(2.84) (2.34) (2.09) (2.18) (1.89) (1.90) (1.89) (1.87) 

Common Law 0.423*** 0.447*** 0.439*** 0.442*** 0.400*** 0.400*** 0.406*** 0.405*** 

  
(6.31) (4.68) (4.58) (4.64) (4.22) (4.21) (4.30) (4.25) 

Carer Outside 0.029 0.014 0.0005 0.013 0.032 0.032 0.036 0.039 

  
(0.71) (0.25) (0.01) (0.23) (0.54) (0.54) (0.61) (0.65) 
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University 
degree 

-0.018 -0.108* -0.151*** -0.116** 0.051 0.051 0.045 0.058 
(-0.45) (-1.75) (-2.49) (-1.94) (0.88) (0.89) (0.78) (1.00) 

College degree -0.068* -0.144*** -0.165*** -0.147*** -0.005 -0.006 -0.004 0.001 

  
(-1.67) (-2.49) (-2.86) (-2.57) (-0.09) (-0.10) (-0.07) (0.02) 

Newspaper   -0.001             

  
  (-0.02)             

Magazine   0.046             

  
  (0.63)             

Download   -0.065             

  
  (-1.19)             

Book   -0.081             

  
  (-1.32)             

Movies   0.085             

  
  (1.51)             

Theater   0.080*             

  
  (1.59)             

Popular Music 
Perf   0.153             

  
  (1.27)             

Classical Music 
Perf 

  0.058             
  (0.84)             

Cultural Artistic 
Festival 

    0.023           
    (0.43)           

Cultural Music 
Theater Dance 

    0.131**           
    (2.36)           

Other Cultural     0.096*           

  
    (1.67)           

Public Gallery 
Museum 

    -0.027           
    (-0.51)           

Other Museum     0.013           

  
    (0.24)           

Historic Site     0.120**           

  
    (2.29)           

Zoo Aquarium     0.120***           
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    (2.46)           

Conservation 
Nature Park 

    0.013           
    (0.24)           

Any Arts       -0.015         

  
      (-0.15)         

Any Culture       0.243***         

  
      (3.18)         

Any Team 
Sport         0.134**       

  
        (2.11)       

Any Individual 
Sport 

        0.094       
        (1.33)       

Any Sport           0.148***     

  
          (2.77)     

Sports 
Regularly             0.160*** 0.076 

  
            (3.10) (0.86) 

Badminton               -0.019 

  
              (-0.07) 

Baseball               0.006 

  
              (0.04) 

Basketball               -0.127 

  
              (-0.61) 

Ball Hockey               0.689*** 

  
              (2.57) 

Canoeing-
Kayaking 

              0.288 
              (1.23) 

Football               0.078 

  
              (0.24) 

Hockey               0.058 

  
              (0.52) 

Rowing               -0.435 

  
              (-0.81) 

Soccer               0.122 

  
              (0.87) 
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Softball               0.184 

  
              (0.90) 

Volleyball               0.146 

  
              (0.77) 

Curling               -0.148 

  
              (-0.79) 

Boxing               -0.351 

  
              (-0.84) 

Cycling               -0.103 

  
              (-0.48) 

Equestrian               -0.427 

  
              (-1.41) 

Figure Skating               0.361 

  
              (0.89) 

Golf               0.236** 

  
              (2.30) 

Swimming               -0.004 

  
              (-0.02) 

Weightlifting               0.174 

  
              (0.40) 

Sailing               -0.825* 

  
              (-1.78) 

Crosscountry 
Ski               0.097 

  
              (0.78) 

Triathlon               0.301 

  
              (0.72) 

Martial Arts               -1.325*** 

  
              (-2.72) 

Tennis Squash               0.181 

  
              (1.05) 

Bowling               0.122 

  
              (0.59) 

Ski Snowboard               0.004 
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              (0.02) 

Constant 6.191*** 6.603*** 6.499*** 6.427*** 5.997*** 6.011*** 5.993*** 6.007*** 

  
(18.18) (12.97) (12.94) (12.83) (12.77) (12.85) (12.84) (12.76) 

Number of obs. 11,264 5,582 5,579 5,632 5,607 5,607 5,632 5,626 

R-squared 
0.14 0.13 0.14 0.13 0.15 0.15 0.15 0.15 

*** p<0.01; ** 0.01<p<0.05; * 0.05<p<0.10           

 

C.2. Diognostic Checking: Variance Inflation Factor 

The models estimated are prone to multicollinearity given both the large number of regressors 

included in each model and the possibility of overlap in responses (e.g. if all respondents that do 

A also do B). Therefore the current study also conducts test for multicollinearity through the 

Variance Inflation Factor (VIF) test which provides an index of how by much variance of an 

estimate is increased due to collinearity, where a VIF score below 4 is deemed to be tolerable. 

High VIF scores are expected for permutations of a same variable as in the case of age and age-

squared. The results show that there are no cause for concern with respect to multicollinearity 

in the estimated models. 

Table 10: Estimated variance inflation factor for arts, culture and sports models 

 Model 
 

 (base) 
 

(1)  
 

(2) 
  

(3) 
  

(4)  
 

(5)  
 

(5b)  
 

(6)  
 

Variable VIF VIF VIF VIF VIF VIF VIF VIF 

AgeSq 44.75 46.32 46.35 46.04 44.24 44.01 44.02 44.76 

Age 43.27 45.7 44.93 44.6 42.96 42.56 42.6 43.7 

Retired 2.48 2.46 2.46 2.46 2.51 2.51 2.51 2.52 

Married 2.47 2.51 2.51 2.49 2.46 2.46 2.46 2.48 

Employed 2.29 2.30 2.28 2.28 2.30 2.30 2.30 2.31 

Student 1.91 1.96 1.94 1.93 1.90 1.90 1.90 1.93 

log(Household Income) 1.87 1.97 1.94 1.93 1.86 1.86 1.86 1.87 

Widowed 1.79 1.81 1.82 1.80 1.79 1.79 1.79 1.80 

Ontario 1.75 1.76 1.78 1.76 1.74 1.74 1.74 1.76 

Western Region 1.65 1.67 1.68 1.67 1.65 1.64 1.65 1.67 

Dwelling Owned 1.59 1.58 1.59 1.58 1.60 1.60 1.60 1.61 

Quebec 1.53 1.53 1.56 1.52 1.54 1.54 1.54 1.55 

House 1.52 1.50 1.50 1.50 1.56 1.56 1.56 1.57 

Divorced 1.44 1.43 1.43 1.43 1.45 1.45 1.45 1.46 
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Common Law 1.44 1.41 1.41 1.41 1.47 1.47 1.47 1.49 

Prairies Region 1.40 1.39 1.40 1.39 1.41 1.41 1.41 1.43 

University Degree 1.40 1.48 1.48 1.42 1.40 1.40 1.40 1.43 

Children 1.38 1.42 1.42 1.40 1.37 1.36 1.36 1.37 

College Degree 1.26 1.29 1.29 1.28 1.26 1.26 1.26 1.26 

Rural 1.17 1.19 1.20 1.18 1.16 1.16 1.16 1.17 

Volunteer 1.10 1.17 1.18 1.13 1.11 1.11 1.11 1.12 

Gender 1.09 1.15 1.11 1.11 1.13 1.12 1.12 1.17 

Friends 1.08 1.09 1.09 1.09 1.07 1.07 1.07 1.07 

Unhelpful Neighbours 1.06 1.06 1.06 1.06 1.07 1.07 1.07 1.07 

Health 1.06 1.07 1.07 1.07 1.06 1.06 1.07 1.07 

Carer Outside 1.03 1.03 1.04 1.03 1.03 1.03 1.03 1.03 

Movies   1.37             
Download   1.34             
Theater   1.32             
Classical Music Perf   1.19             
Book   1.15             
Magazine   1.14             
Newspaper   1.10             

Popular Music Perf   1.04             
Historic Site     1.47           
Cultural Artistic Festival     1.44           
Public Gallery or Museum     1.43           
Other Museum     1.40           
Conservation or Nature Park     1.35           

Cultural Music Theater Dance     1.30           
Zoo Aquarium     1.28           
Other Cultural     1.19           
Any Culture       1.20         
Any Arts       1.16         
Any Team Sport         1.16       
Any Individual Sport         1.09       
Any Sport           1.12     
Sports Regularly             1.15 3.43 

Golf               1.53 

Hockey               1.29 

Soccer               1.2 

Baseball               1.15 

Swimming               1.14 

Ski Snowboard               1.13 

Bowling               1.13 

Cycling               1.12 
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Basketball               1.12 

Curling               1.12 

Tennis Squash               1.11 

Volleyball               1.10 

Softball               1.09 

Badminton               1.08 

Canoeing-Kayaking               1.07 

Equestrian               1.06 

Martial Arts               1.06 

Crosscountry Ski               1.06 

Sailing               1.05 

Football               1.04 

Triathlon               1.04 

Rowing               1.03 

Weightlifting               1.03 

Ball Hockey               1.03 

Figure Skating               1.03 

Boxing               1.02 

Mean VIF 4.80 4.09 4.10 4.64 4.51 4.61 4.62 2.98 
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Annex H: Glossary 
 

Compensating Surplus 

In cost-benefit analysis, the compensating surplus represents the amount of money that would 

be required in order to leave a person at the same level of utility (or of life satisfaction) following 

a change in the level of a good or service. In the current study, the compensating surplus 

represents the amount of money necessary to offset the change in life satisfaction that would be 

incurred by a person if he/she abandoned an art, culture or sport activity in which he/she 

regularly participates. 

Cost-Benefit Analysis 

Cost-benefit analysis is an analytical approach used to evaluate public policies and business 

opportunities. The approach consists of translating all of the relevant costs and benefits into 

monetary value and then to sum them in order to obtain a measure of the policy or opportunity’s 

net benefit. When considering streams of costs and benefits, values are discounted prior to being 

summed such that the present value of net benefits can be obtained. 

Heteroskedasticity 
When there is unequal variability in the values of a variable “A” across different values of a 

predictor variable “B”, variable “A” is said to be heteroskedastic. For example, Income is 

heteroskedastic when predicted by age because the variability in income is relatively small 

among younger people and increases with age. 

Measurement error 
The difference between a measurement, or a stated value in the case of surveys, and its true 

value is called measurement error. Measurement error occurs naturally in most experiments and 

is commonly found in the responses to self-reported survey questions. A common strategy to 

mitigate the effects of measurement error in surveys is to increase the sample size such that 

responses accumulate around the true value.  
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Multicollinearity 

In regression analyses, multicollinearity refers to situations where a dependent variable “A” is 

predicted by two variables “B” and “C”, where “B” and “C” are highly correlated. For example, in 

a model that estimates “Time spent driving” with the predictors “Distance in kilometers” and 

“Distance in miles”, the predictors “Distance in kilometers” and “Distance in miles” are highly 

correlated and the model is said to suffer from multicollinearity. 

Reverse causality 

Multivariate regression analyses measure the correlation between a dependent variable and two 

or more independent variables such that the measured correlation between any independent 

variable and the dependent variable controls for the other independent variables. In this context, 

reverse causality refers to the incorrect inference of causality between the dependent variable 

and an independent variable based solely on the observed correlation. More specifically, reverse 

causality occurs either when the direction of the true causal relationship is contrary to common 

presumptions, or in the presence of a two-way association. 

Selection bias 

Selection bias occurs when proper randomization is not achieved in the selection of a sample. In 

the presence of selection bias, the sample collected does not match population characteristics, 

which results in the overrepresentation of certain groups and the underrepresentation of other 

groups within the sample. 

Utility Theory 
In economics, the concept of utility is used to describe the preference order that individuals have 

over different combinations of goods and services. Utility represents the satisfaction experienced 

in a relative way, by comparing alternatives and ranking them accordingly.  

Variance inflation factor 
The variance inflation factor (VIF) is a statistic that measures the extent to which multicollinearity 

affects the variance of estimates in the context of ordinary least squares (OLS) regressions. The 

VIF acts as an index used for diagnostic checking and describes what percentage of the variace is 

inflated as a result of multicollinearity. 


