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Abstract

This paper examines how sales taxation on Internet purchases could affect the decision to buy goods over the Internet. The results appear robust with respect to unobserved technological sophistication or other alternative explanations. The tax effect is found to be significant and its magnitude suggests that applying a provincial average sales tax of 14% to all Internet sales in Canada would reduce the number of online buyers by as much as 44%. 
JEL Classifications: H22 ; H25.
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1. Introduction

The revolution in information and communication technologies has triggered the emergence and growth of a new paradigm known as electronic commerce (E-commerce), especially the sale of goods and services over the Internet. Although E-commerce has the potential to become an important part of economic development in the 21st century, its fast growth has fueled a debate over the taxation of such commerce, in particular, Internet commerce, which is a new division of E-commerce. Concerns have been raised about the potential impacts of E-commerce growth on federal and provincial government sales-tax collections. At the same time, concerns have also been voiced that the taxation of Internet sales could impede innovation and growth in the economy.                                                                                                                                                      

Until recently, most goods were sold in person by conventional retailers. The Internet commerce pioneered by the electronics revolution has changed all this. Nowadays, it is possible to purchase almost any type of goods over the Internet, ranging from pizzas to automobiles (Krever, 2000). A contentious issue on the sales taxation of Internet commerce is likely to emerge in the collection of taxes related to tangible and digital goods bought and sold over the Internet. World wide, there are various forms of taxes and collection regimes. In addition, the shift from conventional sales to Internet sales makes it more difficult for the government to identify the location of the buyer and the seller, the status (business, individual, others) of the buyer or seller, and the nature of the product itself. In terms of the location, both purchasers and sellers may have multiple locations, and the Internet makes it easier to conduct their transactions from the location that offers the greatest tax advantages. As a result, determining the location of buyers and the sellers’ activities for nexus purposes is difficult when it comes to Internet commerce.
Among the developed economies, Canada is well positioned to become a global leader in E-commerce as well as Internet commerce. Although, Internet commerce in Canada is growing rapidly,1 there has hardly been any empirical study which systematically examines the impact of sales taxation on Canadian Internet commerce, particularly, business-to-consumer (B2C) sales.2 Therefore, the purpose of this paper is to investigate the online buyers or B2C responses in Canada if existing sales taxes were to be applied to Internet purchases. 

2.  Data and Model Specification

The empirical analysis of this paper is based on Household Internet Use Survey (HIUS) during the year of 2001 from Statistics Canada (2002a, b, and c). A probit model with maximum-likelihood estimation method has been employed for the empirical investigation. The estimation is based on observations from ten provinces in Canada as well as observations from fifteen census metropolitan areas (CMAs).3 The dependent variable is BUY, which is equal to 1 if the household purchases goods over the Internet and 0 otherwise. The choice probability is linked to sales taxes which include both general sales tax (GST) and provincial sales tax (PST) of the residing provinces of the respective households.4 As control variables, we use age, education, marital status, gender, and the presence of children under age 18 as well as income in the form of wages and salaries, from self-employment, and interest on savings, bonds, and so on. Since income data are not publicly accessible in the survey, income from different sources but from the same survey project were matched to the main survey data set. An additional variable, which is the frequency of Internet usage from home, is also retrieved from the survey and used as a robustness check on whether there is any systematic correlation between unobserved technological sophistication and sales taxes. 

We have used the probit regression to predict whether the individual has ever bought goods over the Internet using sales tax rate (x2i =1+ti) as our main covariate and controlling for a number of economic and demographic factors; thus, the dependent variable in the probit regression is the variable representing the consumer’s choice probability. It is constructed as yi =1 if the consumer is buying over the Internet during the survey period and yi =0 if the consumer is not buying over the internet. Also as mentioned earlier, the decision to buy over the Internet is postulated to depend primarily on sales tax with a set of control variables which include gender (x3i), marital status (x4i), age (x5i) , education (x6i), income from three different sources (x7i, x8i, x9i) as well as the presence of children below the age of 18 (x10i), summarized by a covariate vector Xi=(1,  x2i , …,  x10i) , so that 
yi   = Pr (yi = 1| Xi)  +  ui  
     
                  
       (1)

or 

yi = h (β1+β2 x2i + …+ βk x10i)  )  +  ui    
     
       
       (2)
where we assume that E(ui |Xi) =0 and
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(.) is a standard normal cumulative distribution function which takes real values strictly between 0 and 1.The parameters 
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 in equation (2) reflect the impact of changes in the corresponding element in Xi on the probability. In equation (2), the marginal effect of a binary covariate, say
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which is shown to depend on the other covariates
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 in the regression.

In the probit regression, we expect the coefficient on sales tax to be positive. This is because if sales taxes for goods available in the conventional store increase, then the probability that the consumer will purchase goods over the Internet is likely to increase.  Similarly higher education, higher income, more Internet usage are expected to increase the probability of buying over the Internet. Finally, being male and having children under the age of 18 in the household are expected to respectively increase and decrease the probability to purchase goods over the Internet.
3. Empirical Analysis

3.1 Results for Provinces

The regression results for the ten Canadian provinces’ response to Internet purchases (conditional on the regular Internet usage) are presented in the second and third columns of Table 1. The standard errors of the coefficient estimates in the probit regression are corrected for that fact that the sales tax rates (GST+PST) do not vary at the individual level but by the province in which the individual resides in. The results show that the sales tax has a significant impact on the consumers’ decision to buy over the Internet and has the predicted sign; that is, there is a positive relationship between the sales tax and the probability of buying over the Internet. The magnitude of the coefficient suggests that raising the sales tax by 1% increases the mean probability of buying over the Internet by 0.16. The variables male, education, age, married, income from three sources are also significant and have the predicted signs. However, having young children in the household does not appear to have any significant influence on the probability of buying over the Internet. In summary, the results imply that sales tax, income from three sources, being educated (with university degree), being younger than 35 years old, being male and being married make an individual more likely to purchase goods over the Internet. 

The estimated elasticity of buying over the Internet with respect to the tax price is calculated at 3.12; that is, if 1% tax is imposed on Internet purchases then the number of online buyers will decline by 3.12%. At this magnitude, applying existing sales taxes (provincial average) to the Internet would reduce the number of online buyers by as much as 43.68% (approximately 44%).   

3.2 Results for CMAs

There are a number of reasons to expect a spurious association between tax rates and Internet commerce. Particularly, it is possible that places with high levels of technological infrastructure and accessibility (also called technological sophistication) where people are disproportionately likely to have bought online may primarily be urban areas such as Montreal, Ottawa, Toronto, and Vancouver, leading to a spurious correlation. Besides, cost of living may be higher in places with high tax rates and this could be the real reason of buying goods over the Internet in such places.

To deal with the unobserved metropolitan area characteristics, we include metropolitan area dummies in the probit regression and restrict the sample to only fifteen CMAs. The estimated results are given in the fourth and fifth columns of Table 1.The standard errors of the coefficient estimates in the probit regression are adjusted for the clustering effect on the tax rate by the city in which the individual lives. Here, the sales tax variable is significant only at the 10% level, that is, sales tax still has a significant impact – albeit a less significant one – on the consumers’ decision to buy goods over the Internet in CMAs. The variables male, education, the presence of children, income from three sources remain significant and have the predicted signs. However, being married and being younger than 35 years old have no significant influence on the probability of buying over the Internet. Thus, income from three sources, being educated (with university degree), being male and having children under the age of 18 make a person more likely to have bought goods over the Internet. Since sales taxes continue to have a significant effect on Internet purchase in CMAs, this suggests that whatever the correlation between technological sophistication and tax rates, it must be just as true among the fifteen CMAs as it is between other urban  areas and more rural areas. 
3.3 Effect of Internet Usage

Next, each respondent in the ten Canadian provinces reports their frequency of going online. If the sales-tax coefficient in the online purchase regression arises from unobserved technological sophistication or Internet infrastructure, controlling for the online usage should diminish or even eliminate the tax effect on Internet purchases. The results are given in the second and third columns of Table 2. The sales-tax variable is significant when observations from all ten provinces are used. This again confirms that sales tax has an impact on the decision to buy over the Internet in Canada and has the predicted positive relationship between the sales tax term and the probability of buying over the Internet. The variable, Internet usage, i.e., the number of times per month is highly significant and has the predicted sign. As expected, this variable does have a positive impact on the probability of buying over the Internet. Furthermore adding this variable does not eliminate the significance of the sales-tax coefficient. This implies that even after controlling for the Internet usage, there is still a significant correlation between sales taxes and Internet commerce. The variables male, education, age less than 35 and income from three sources are also significant and have the predicted signs. Lastly being married and having young children in the households have no significant influence on the probability of buying over the Internet after controlling for the Internet usage in the ten provinces.  

Subsequently, the same probit regression is estimated for the fifteen CMAs in Canada. The results are given in the fourth and fifth columns of Table 2. The sales tax variable becomes significant only at the 10% level. This again confirms that the sales tax has some impact on the consumers’ decision to buy over the Internet. The variable Internet usage is again highly significant and has the predicted sign. As in the previous case, adding this variable does not wipe out the statistical significance of the sales-tax variable. This implies that even after controlling for the Internet usage, there is still a significant correlation between the sales taxes and Internet commerce.5 The variables male, education, age less than 35, and income from alternative sources are all significant and have the predicted signs. However, being married exerts no significant impact on the probability of buying over the Internet and having young children in the household makes it less likely for the individuals to go online shopping in the CMAs. 
4. Conclusion

This paper presented an empirical analysis of how sales taxation on Internet purchases (B2C) in Canada could affect the decision of consumers to buy goods over the Internet. The results suggest that sales taxation plays an influential role in Internet commerce in Canada. The effect remains even after controlling for the individual usage of the Internet. The magnitude of the tax effect suggests that applying a provincial average sales tax of 14% to all Internet sales in the ten provinces could reduce the number of online buyers by as much as 44% with an elasticity of 3.12 on buying. This estimate of tax elasticity is almost exactly the same as that reported by Goolsbee (2000) for the United States.6 Any such calculation is, necessarily, partial equilibrium in nature. It simply identifies cross-sectional variation in the tax rates which may not be the same as the effect generated by an aggregate shock to the tax rate in all locations. An upward sloping supply curve of Internet firms would lead to price changes. Moreover, although a 44% drop may seem substantial, but, at this time, it has a relatively small impact on retail sales or total sales tax revenue in the provinces as Internet commerce is still a small part of existing retail sales in Canada. An upshot of this fact is that protecting Internet commerce from sales taxation is unlikely to be very costly although this will change if the Internet continues to flourish at its current rate.
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End Notes

1. In 2001, companies received CAN$10.4 billion in customer orders over the Internet, up 43.4% from 2000. Statistics Canada also mentioned that in the face of this rapid growth, E-commerce sales still accounted for only 0.5% of total operating revenue in 2001, up from 0.2% in 1999. The value of B2C sales over the Internet rose 59.0% to CAN$2.3 billion in 2001, but this comprised only 22% of sales over the Internet. Business-to-Business (B2B) sales also rose 39.5% to CAN$8.1 billion. The percentage of Canadian businesses buying goods or services over the Internet continued to grow in 2001 and 22% of firms bought goods or services over the Internet, up from 18% in 2000 and 14% in 1999. These same businesses accounted for 48% of all gross business income in Canada.
2. To date most empirical studies in the area have addressed the issue in context of the United States (e.g., Goolsbee (2000), Ellison and Ellison (2005, 2006)). 
3. The ten provinces are Newfoundland and Labrador, Prince Edward Island, Nova Scotia, New Brunswick, Quebec, Ontario, Manitoba, Saskatchewan, Alberta, British Columbia. The fifteen CMAs are Halifax, Quebec, Montreal, Ottawa, Toronto, Kitchener, Hamilton, St. Catherines-Niagara, London, Windsor, Winnipeg, Calgary, Edmonton, Vancouver, and Victoria.

4. GST is levied at 7% wherever it applies. PST applies in British Columbia (7%), Manitoba (7%), Ontario (8%), Prince Edward Island (10%), Quebec (7.5%), and Saskatchewan (6%). In Newfoundland and Labrador, Nova Scotia, and New Brunswick harmonized sales tax (HST) applies. This combines GST and PST and is levied at 15%. In all the provinces except Quebec and Prince Edward Island, the PST is charged on the selling price of the item before GST is applied. There is no PST in Alberta, Northwest Territories, Nunavut, and Yukon. The provincial average sales tax is calculated to be around 14%.

5. An alternative explanation for this result is that regular users in technologically backward locations are diehard Internet users who frequently buy goods over the Internet. 

6. Goolsbee (2000) finds that applying an average sales tax of 6-7% to all Internet sales in the United States could reduce the number of online buyers by as much as 24%.

Table 1: Probit Regressions for Provinces and CMAs

	Independent variables
	Provinces


	CMAs



	
	Estimated coefficients
	Marginal effect
	Estimated coefficients
	Marginal effect

	Sales tax
	1.601**

(0.526)
	0.15805
	1.090*

(0.596)
	0.11011

	Sex
	0.183**

(0.039)
	0.00026
	0.287**

(0.063)
	0.00323

	Marital status
	0.055*

(0.031)
	0.00005
	-0.069

(0.051)
	-0.00036

	Age less than 35
	0.081**

(0.029)
	0.00007
	0.0479

(0.048)
	0.00029

	Education
	0.065**

(0.009)
	0.00006
	0.072**

(0.009)
	0.00052

	Income from wages
	0.175**

(0.034)
	0.00025
	0.145**

(0.014)
	0.00123

	Income from self-employment
	0.103**

(0.028)
	0.00009
	0.107**

(0.058)
	0.00068

	Income from savings
	0.120**

(0.027)
	0.00011
	0.124**

(0.048)
	0.00081

	Children under 18
	-0.005

(0.024)
	-0.00000
	-0.117**

(0.043)
	-0.00061

	Tax elasticity
	3.12
	2.16

	N 
	19478
	7063


Notes: The probit regressions for provinces and CMAs include provincial and metropolitan-area dummies respectively. The reported standard errors (in the parentheses) for the coefficient estimates are adjusted for the clustering by the province and by the metropolitan city respectively.

 * means significance at the 10% level and ** means significance at the 5% level. 
Table 2: Probit Regressions for Provinces and CMAs Controlling for Internet Usage

	Independent variables
	Provinces


	CMAs



	
	Estimated coefficients
	Marginal effect
	Estimated coefficients
	Marginal effect

	Sales tax
	1.417**

(0.576)
	0.06359
	1.203*

(0.674)
	0.06631

	Sex
	0.187**

(0.046)
	0.00013
	0.294**

(0.017)
	0.00091

	Marital status
	0.037

(0.034)
	0.00001
	-0.105*

(0.055)
	-0.00011

	Age less than 35
	0.097**

(0.033)
	0.00004
	0.049

(0.053)
	0.00047

	Education
	0.048**

(0.009)
	0.00002
	0.058**

(0.015)
	0.00010

	Income from wages
	0.203**

(0.037)
	0.00015
	0.172**

(0.061)
	0.00036

	Income from self-employment
	0.061**

(0.030)
	0.00002
	0.070**

(0.032)
	0.00010

	Income from savings
	0.111**

(0.030)
	0.00005
	0.126**

(0.049)
	0.00020

	Children under 18
	-0.015

(0.027)
	-0.00000
	-0.117**

(0.046)
	-0.00013

	Internet usage
	0.021**

(0.002)
	0.00004
	0.017**

(0.003)
	0.00008

	Tax elasticity
	2.67
	2.30

	N 
	15255
	5737


Notes: The probit regressions for provinces and CMAs include provincial and metropolitan-area dummies respectively. The reported standard errors (in the parentheses) for the coefficient estimates are adjusted for the clustering by the province and by the metropolitan city respectively.

* means significance at the 10% level and ** means significance at the 5% level. 
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