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Appendix B: VAT zero rate and BEV prices 
 

In this appendix, we provide an in-depth description of the empirical model we use to 

determine the causal effect of the VAT zero rate on consumer prices of battery electric 

vehicles (BEVs), and discuss our results and assumptions. We also give a brief 

summary of existing theoretical and empirical research of tax incidence and pass 

through. 

Literature review and theoretical discussion and analysis 

Before embarking upon our own empirical analysis, it could be instructive to make a 

short review of the theoretical and empirical literature on tax incidence in search of any 

predictions regarding the question at hand.  

For markets with perfect competition, or markets characterised by oligopolistic price 

competition with homogenous products, the rate of which an ad valorem tax is passed 

through to the consumers by an increase in market prices, depends on the elasticities 

of demand and supply. A perfectly elastic supply curve (constant marginal costs) 

implies that the tax is fully passed through to consumers, while a perfectly elastic 

demand curve implies that the tax has no effect on prices. The assumptions for these 

kinds of markets, however, do not hold for the market for motor vehicles. Motor 

vehicles are sold in markets with imperfect competition, where products are 

differentiated both vertically and horizontally by having different characteristics and 

through marketing/branding. Furthermore, the market is characterised by vertical 

integration, where some producers sell directly to consumers via fully integrated 

dealerships, some may sell through non-integrated, but exclusive, dealerships, while 

others will sell their vehicles trough “independent” dealerships. Producers might also 

choose a combination of the above. In markets with imperfect competition, the level of 

pass through depends on the exact characteristics of each market.  

There has been a number of publications giving an overview of how ad valorem taxes 

affect prices and welfare in markets with imperfect competition, under different market 

conditions1. The theoretical predictions vary greatly, and are sensitive to the model 

                                                 
1 T. Adachi and M Fabingers discussion paper Multi dimensional Pass through, incidence 

and the welfare burden of taxation in oligopoly (2017) may be used as a starting point. 

They provide a comprehensive list of references on the subject of tax incidence and pass 

through. 
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specification. The theoretical results are backed by several empirical studies2. Empirical 

findings also vary, depending on product, country and empirical strategy, confirming 

the heterogeneity of the theoretical predictions. 

The heterogeneous nature of tax incidence makes it difficult to use earlier theoretical 

and empirical studies to draw conclusion regarding the Norwegian VAT zero rate on 

BEVs without a comprehensive analysis of market conditions, industry integration and 

the relationship between dealerships and producers. We have not been able to find any 

papers or reports including such an analysis, and we consider performing such an 

analysis to be beyond the scope of this mid-term review. We have still gained a key 

insight from delving into the theory of tax incidence. 

The Norwegian VAT zero rate for battery electric vehicles was introduced in 2001, but 

the market for battery electric vehicles was practically non-existent at the time. Studies 

regarding pass through of reduces rates consider changes where there actually existed 

a market for the product prior to the introduction of the reduced rate. When there are 

no prior market prices, there is no VAT-reduction to pass through. All prices in the 

BEV-market has always been set under the zero-rate regime. The benefit of the VAT 

zero rate should therefore not be measured by how prices could change as a result of 

introducing a zero rate on BEVs, but by how prices would change if we introduced the 

ordinary VAT rate on BEVs. While theoretical and empirical results varies3, consensus 

seems to be that an introduction of a VAT on a product leads to higher prices, although 

the increase might be lower than the amount of tax per unit implies.  

Empirical identification strategy 

The price of a battery electric vehicle is composed of several factors that varies over 

time and across countries. The cost of transportation/production, market conditions 

                                                 
2 Benedek et al. Estimating VAT pass through IMF working paper (2015) provide their 

own estimates while referencing several other studies, and may be used as a starting point.  

3 A special case is discussed in Kind, Schjelderup and Sthaler Newspaper differentiation 

in journalism and the role of tax policy (2013) Economica issue 80 pp 131-148. They find 

that introducing/increasing VAT rates on newspapers leads to reduced consumer prices. 

This hinges on the assumption that newspapers operate in two sided markets, where 

revenues are gained from both ads and newspaper sales. Empirical studies on VAT 

reclassifications does not seem to take this into account. Media platforms that operate in 

two sided markets usually also are subject to special VAT rates. The heterogeneity in 

found in empirical results regarding reclassification of products may be caused not 

recognising media products as radically different products than other consumer goods in 

the context of VAT pass through. 
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and the degree of competition may differ. The vehicles themselves may also vary in 

design and specification to suit different climates. Furthermore, the sales of motor 

vehicles is often subject to both general consumption taxes, such as VATs, and specific 

taxes, such as vehicle registration taxes. To determine the effect the Norwegian VAT 

zero rate on battery electric vehicles has on the consumer price, the observed prices in 

the Norwegian market must be compared to the counterfactual price, that is, the price 

of a battery electric vehicle subject to the full VAT rate, all other conditions being equal. 

The price of a battery electric vehicle sold in Norway subject to the full VAT rate cannot 

be observed in the market. We will therefore have to construct a counterfactual 

outcome, using real world data, for the purpose of comparison. 

In order to analyse the possible effect of the VAT zero rate has on the prices of battery 

electric vehicles in Norway, we consider the following simple model. 

The price of a conventional vehicle in country 1 is given by 

𝑃𝐾1 = (1 + 𝜏𝐾1)(𝐶𝐾1 + 𝑇𝐾1) 

Where 𝐶𝐾1 represents a general private sales cost function (production, transport, 

overhead, market conditions etc.), 𝜏𝐾1 is the VAT for conventional vehicles in country 1 

and 𝑇𝐾1 represents other taxes that affects the sales price, such as vehicle registration 

taxes. Conventional vehicles are here considered to be any vehicle not subject to the 

Norwegian VAT zero rate. The price of a battery electric vehicle in country one can 

similarly be written as 

𝑃𝐸1 = (1 + 𝜏𝐸1 + 𝜏 ̃𝐸1)(𝐶𝐸1 +  𝑇𝐸1) 

Here, 𝜏 ̃𝐸1 denotes the price mark up made possible by the reduced VAT rate for battery 

electric vehicles. If  𝜏 ̃𝐸1 = 0, any reduction in the VAT rate on battery electric vehicles, 

𝜏𝐸1, will be passed through to the consumers and lead to a lower price 𝑃𝐸1. To measure 

the level of pass through we compare prices in country 1 with prices in another country 

2. Country 2 has not imposed any reduced VAT rates to a subset of vehicle models or 

types, and the prices in country 2 are therefore given by 

𝑃𝐾2 = (1 + 𝜏𝐾2)(𝐶𝐾2 + 𝑇𝐾2) 

𝑃𝐸2 = (1 + 𝜏𝐸2)(𝐶𝐸2 +  𝑇𝐸2) 

Choosing Norway and Sweden as our countries 1 and 2, we can simplify the model. 

Sweden has no one-off registration tax and imposes identical VAT charges on both 

conventional and battery electric vehicles. In Norway, battery electric vehicles are 

subject to a VAT zero rate and exempt from all one off registration taxes. Conventional 

vehicles are subject to both a one-off registration tax, and the same VAT rate as 

Swedish vehicles. However, the Norwegian VAT does not apply to the one-off 

registration tax. This implies 
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𝜏𝐸1 = 𝑇𝐸1 = 𝑇𝐸2 = 𝑇𝐾2 = 0, 𝑎𝑛𝑑 𝜏𝐾2 = 𝜏𝐸2 = 𝜏𝐾1  

Dropping the subscripts on the VAT rates, the model simplifies to 

𝑃𝐸1 = (1 + �̃�)𝐶𝐸1 

𝑃𝐾1 = (1 + 𝜏)𝐶𝐾1 + 𝑇𝐾1 

𝑃𝐸2 = (1 + 𝜏)𝐶𝐸2 

𝑃𝐾2 = (1 + 𝜏)𝐶𝐾2 

To isolate the effect of �̃� on the price of battery electric vehicles in Norway, 𝑃𝐸1, we 

apply a method resembling the differences in differences (dif-in-dif) identification 

strategy known from causal empirics. We start by calculating the price difference 

between battery electric vehicles and conventional vehicles in Norway and Sweden, 

adjusting for the differences in taxation. 

∆𝑃1 = 𝑃𝐸1 −
𝑃𝐾1 − 𝑇𝐾1

(1 + 𝜏)
= (1 + �̃�)𝐶𝐸1 − 𝐶𝐾1 

∆𝑃2 =
(𝑃𝐸2 − 𝑃𝐾2)

(1 + 𝜏)
= 𝐶𝐸2 − 𝐶𝐾2 

We then calculate the difference in price differences between the two countries. 

∆𝑃1 − ∆𝑃2 = ((1 + �̃�)𝐶𝐸1 − 𝐶𝐾1) − (𝐶𝐸2 − 𝐶𝐾2) 

The key assumption in this model is that the difference between general cost functions 

for battery electric vehicles and conventional vehicles, 𝐶𝐸𝑖 − 𝐶𝐾𝑖, is identical in Norway 

and Sweden. Mathematically this type of cost function can be expressed as 𝐶𝐾𝑖 = 𝐶𝐾 +

𝐶𝑖 and 𝐶𝐸𝑖 = 𝐶𝐸 + 𝐶𝑖. Using these definitions, our model simplifies to 

∆𝑃1 − ∆𝑃2 = ((1 + �̃�)(𝐶𝐸 + 𝐶1) − (𝐶𝑘 + 𝐶1)) − ((𝐶𝐸 + 𝐶2) − (𝐶𝐾 + 𝐶2)) 

∆𝑃1 − ∆𝑃2 = �̃�(𝐶𝐸 + 𝐶1) 

By comparing battery electric vehicles with conventional vehicles in each country, we 

have removed any country specific variation in prices, such as market conditions and 

transportation costs. By then comparing this price difference between the two 

countries, we have removed any price variation caused by the difference in vehicle type. 

Any remaining variation in prices will be caused by factors that influence the price of 

battery electric vehicles differently than the price of conventional vehicles, which are 

only present in one of the countries. Given our assumptions, the only factor left is the 

possible BEV mark-up in Norway. 

Under the assumption that there is no ad valorem mark-up on the price of BEVs in 

Norway, that is �̃� = 0, we will have  

∆𝑃1 − ∆𝑃2 = 0 
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If, however, dealerships take an ad valorem mark-up on their BEV sales, we will find 

∆𝑃1 − ∆𝑃2 > 0 

While the above equation may not hold exactly for every pair of vehicles, we can 

assume that they will hold on average, given a large enough sample size. We will 

therefore construct a data set of vehicle pairs and study the average difference in price 

differences, given by  

∑
∆𝑃1𝑗 − ∆𝑃2𝑗

𝑛
 

𝑛

𝑗=1

 

Data and parametrization 

We have collected Norwegian and Swedish prices for 51 battery electric vehicle models 

and 23 conventional vehicles using OFVs4 database and the 2020 prices computed by 

the Swedish tax authorities for tax purposes5. This gives us 𝑛 = 1 173 pairs. All prices 

are then converted to a common currency, using the OECD PPP-indicators for 20196. 

The two different data sources may differ in the way prices are calculated. However, the 

prices of battery electric and conventional vehicles are gathered from the same source 

in each country. We will therefore adjust for any difference in data collection methods 

between the two sources when studying the price differences. The table below 

summarizes the price and tax data collected for all vehicle models in the data set. 

Battery electric 

vehicle model 

Price 

Norway 

(NOK) 

Price 

Sweden 

(SEK) 

Conventional 

vehicle model 

Price 

Norway 

(NOK) 

Price 

Sweden 

(SEK) 

One-off 

registration 

tax Norway 

(NOK) 

VW e-golf 265 400 387 900 VW Golf 385 700 405 900 67 276  

Tesla model 3 

standard range 

RWD 

430 900 559 000 VW Passat GTE 481 900 448 500 -    

Tesla Model X 

Long range AWD 

(5 s) 

899 000 1 039 000 VW Touareg 

340hk 

1 009 800 599 900 405 028  

                                                 
4 Opplysningskontoret For Veitrafikk (https://www.kjoretoydata.no/). Prices were gathered in the time 

period 25th-29th of May. 

5https://www4.skatteverket.se/download/18.7433fa3716e1e22be702fd1d/1581494997766/SKVFS%202019

_21.pdf 

6 OECD (2020), Purchasing power parities (PPP) (indicator). doi: 10.1787/1290ee5a-en (Accessed on 04 

June 2020) 

https://www.kjoretoydata.no/index.html
https://www4.skatteverket.se/download/18.7433fa3716e1e22be702fd1d/1581494997766/SKVFS%202019_21.pdf
https://www4.skatteverket.se/download/18.7433fa3716e1e22be702fd1d/1581494997766/SKVFS%202019_21.pdf
https://www.oecd-ilibrary.org/finance-and-investment/purchasing-power-parities-ppp/indicator/english_1290ee5a-en
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Audi e-tron 50 

quattro S line 

650 560 893 000 Audi Q5 40 TDI 

190 HK 

692 000 434 300 251 604  

Tesla model S 

Long Range 

809 900 946 000 Volvo V90 AWD 

Momentum 

611 000 408 900 208 992  

Jaguar I-pace 

Auto S 

639 950 892 900 Volvo XC60 B4 

AWD  

Momentum 

700 000 425 900 209 386  

Mercedes EQC 

400 4matic 

624 000 805 900 BMW X5 

xDrive40i 

1 094 500 678 600 406 144  

Hyundai IONIQ 

Trend 

277 000 389 900 BMW 218i Gran 

coupe 

370 100 282 900 67 684  

BMW i3 120Ah 324 400 419 000 Toyota Corolla 

1,8 active 

318 600 241 900 35 448  

Nissan Leaf 

40kWh Tekna 

317 500 426 000 Ford Focus 1,5 

ST-line 182 hk 

378 600 260 000 75 521  

Kia e-Niro 

Advance/Active 

354 900 481 900 Audi A3 

sportback sport 

35 2,0 TDI 150 

hk 

348 500 316 300 68 176  

Renault Zoe R110 

Zen 52kWh 

265 000 366 900 Toyota Yaris 1,5 

active hybrid 

232 600 189 900 31 494  

Kia e-soul 

Active/Advance 

64kWh 

356 900 429 900 VW Polo TSI 95 

hk Businessline 

241 400 169 900 48 838  

Smart EQ ForFour 179 900 244 900 Peugeot 208 

Active Puretech 

225 900 130 900 43 156  

VW e-up! 181 900 273 600 BMW x3 M 1 381 500 816 500 496 762  

Tesla model 3 

Performance 

539 900 709 000 Nissan Micra IG-

T 100 Acenta 

230 349 176 600 48 928  

Tesla model S 

Performance 

999 900 1 118 000 Volvo S60 T8 

Twin Engine 

Inscription 

644 000 538 900 13 103  

Tesla model X 

performance (5-s) 

1 079 900 1 205 000 Volvo S90 T8 

Twin Engine 

Inscription 

694 000 618 900 23 172  

Smart EQ ForTwo 169 900 239 900 Porsche 

Cayenne S 

1 665 000 944 000 636 707  

Smart EQ ForTwo 

cabriolet 

189 900 269 900 Porsche 

Cayenne E-

hybrid 

1 220 000 934 000 177 036  
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Skoda Citigoe iV 

Style 

190 120 268 400 Toyota Camry 

executive 

429 400 364 900 98 521  

Seat Mii electric 179 900 264 900 Kia Picanto 

Active/advance 

189 900 124 900 34 460  

Porsche taycan 4s 959 900 1 170 000 Ford Puma 125 

hk ST-line 

364 300 219 900 64 872  

Porsche taycan 

Turbo 

1 418 000 1 700 000 
    

Porsche taycan 

Turbo S 

1 745 000 2 080 000 
    

Polestar 2 456 000 659 000 
    

Peugeot e-208 

active 

267 900 359 900 
    

Peugeot e-208 

allure 

279 900 379 900 
    

Peugeot e-208 GT 299 900 419 900 
    

Opel Corsa-e 

Edition 

269 900 359 900 
    

Opel Corsa-e 

Elegance 

284 900 399 900 
    

Nissan Leaf 40 

kWh Acenta 

288 000 397 000 
    

Nissan Leaf 40 

kWh N-connecta 

304 500 410 500 
    

Nissan Leaf 62 

kWh Tekna 

385 000 484 500 
    

Nissan Leaf 62 

kWh N-connecta 

356 800 461 500 
    

Renault Zoe R110 

life 52kWh 

240 000 352 900 
    

Mini Cooper SE 

Essentials 

272 000 359 000 
    

Mini Cooper SE 

Experience 

292 000 383 500 
    

Mini Cooper SE 

Maximise 

312 000 416 400 
    

Jaguar I-pace 

Auto SE 

714 950 978 900 
    

Jaguar I-pace 

Auto HSE 

764 950 1 042 900 
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Hyundai Kona 64 

kWh Life 

344 000 409 900 
    

Hyundai Kona 64 

kWh Trend 

360 000 419 900 
    

Hyundai Kona 64 

kWh Premium 

390 000 444 900 
    

Hyundai Ioniq 

Premium 

307 000 409 900 
    

Honda e 253 300 370 200 
    

DS 3 Crossback 

E-tense 

préstige/so chic 

327 000 409 900 
    

DS 3 Crossback 

E-tense 

performance/La 

premiere 

342 000 429 900 
    

DS 3 Crossback 

E-tense 

Exclusive/Grand 

chic 

357 000 464 900 
    

BMW i3s 120Ah 362 100 439 000 
    

Audi e-tron 55 

quattro S line 

758 560 991 400 
    

 

The VAT-rates in Norway and Sweden enter our models as parameters and are set to 25 

% in each country. Their effect on prices will also depend on the pass through of these 

taxes. This is discussed in detail under Key assumptions and sensitivity analysis below. 

Results 

Figure 1 shows a scatterplot of the difference in price differences for every vehicle pair, 

with the sample mean given by the yellow line. The average difference in price 

differences is approximately -4 600 2019 PPP-USD, and a simple t-test reveals that this is 

significantly different from 0 with, a p-value soundly below 0.001. 
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Figure 1 - Difference in price differences. Orange dots indicate the difference in price differences for each pair, and 

are sorted based on BEV price in Norway. The yellow line is the sample mean difference in price differences 

The same result is illustrated in figure 2 below, which shows that the data points are 

mostly gathered well below zero. 
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Figure 2 - Dif-in-Dif histogram. Histogram of the calculated differences in differences. The grey line is placed at zero. 

According to our model, the results imply that the price mark-up on Norwegian BEVs is 

negative (�̃� < 0), in other words, Norwegian BEVs are cheaper than what the VAT-zero 

rate should imply.  In fact, we find that the observed prices on BEVs would need to be 

increased by approximately ten percent for the average difference in price differences 

to be equal to zero. While the results clearly shows that prices of Norwegian BEVs are 

lower than their Swedish counterparts, it is not straightforward to infer that this is 

caused by the VAT zero rate. Our model relies on some crucial assumptions and 

parameters. We will discuss these assumptions in light of our results in the following 

section. 

Key assumptions and sensitivity analysis 

Omitted factors 

The causal interpretation of our model depends on being able to isolate any variation in 

vehicle prices not caused by the difference in the VAT. To do this we assume that there 

are no other factors than the VAT and one off registration tax that affects prices of a 

specific vehicle type in just one country (𝐶𝐸𝑖 = 𝐶𝐸 + 𝐶𝑖) and (𝐶𝐾𝑖 = 𝐶𝐾 + 𝐶𝑖). If, 
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however, there exists such a factor, the difference in price differences would be given 

by  

∆𝑃1 − ∆𝑃2 = �̃�(𝐶𝐸 + 𝐶1) + 𝛼𝐸1 + 𝛼𝐾1 + 𝛼𝐸2 + 𝛼𝐾2 

Where 𝛼𝑦𝑖 is a factor only affecting prices of vehicle type 𝑦 in country 𝑖. Now, the sign 

of ∆𝑃1 − ∆𝑃2 no longer solely depends on �̃�. �̃� may be positive, but if 𝛼𝑦𝑖 is negative, and 

sufficiently large, ∆𝑃1 − ∆𝑃2 may still be zero or negative. 

There is no way to mathematically ascertain the existence of 𝛼𝑦𝑖. Identifying such a 

factor requires economic reasoning and knowledge of the specific price functions. 

While the existence of an omitted factor cannot be ruled out with certainty, we have not 

been able to identify such a factor. Considering that this factor has to be substantial to 

impact our results, we deem it unlikely that an omitted factor is the cause of the 

negative sign on the average difference in differences in our sample. 

Constant marginal costs  

Another key assumption of our model is that vehicle sales and production is done with 

constant marginal costs. In addition to being exempted from the Norwegian one-off 

registration tax and subject to a VAT zero rate, owners of BEVs receive several other 

benefits in both Norway and Sweden. Free access or reduced parking fees in public 

parking lots, access to bus lanes, exemptions from road tolls and ferry fees are among 

many fiscal and non-fiscal benefits given to owners of BEVs. In Sweden, the owners of 

BEVs will be subject to emissions based reductions in the annual vehicle tax. These 

benefits all affect the relative cost of owning/using a BEV compared to owning/using a 

conventional vehicle. Reducing the cost of owning or using BEVs will, all things being 

equal, increase the demand for these vehicles. How changes in demand affects prices 

depends on the slope of the supply curve, which is determined by the marginal cost of 

production. If the supply curve has a positive (negative) slope, increases in demand 

from these benefits will increase (decrease) prices. If, however, there are constant 

marginal costs, and a flat supply curve, changes in demand will not affect consumer 

prices, as shown in figure 3. 
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Figure 3 - In markets with constant marginal cost of production, i.e. a "flat" supply curve S, a shift in the demand 

curve from D1 to D2 does not affect the price P. 

If there are economies of scale, the supply curve may have a negative slope. Under 

these circumstances, any increase in demand will lead to decreased prices. If 

economies of scale are present, all the benefits that increase demand, and is given 

exclusively to BEVs in one country, could enter our model as country and vehicle 

specific omitted factors. We argue that economies of scale are unlikely to be the cause 

of the negative sign on the average difference in differences in our sample. 

The final sales price is set by the dealerships, and we assume that dealerships take a 

constant mark-up on the producer price. It seems unlikely that the dealership industry 

should be unable to expand/contract their sales facilities (by either expanding existing 

dealerships or establishing new dealerships) in response to increased/decreased 

demand. Furthermore, parallel imports would help alleviate any bottlenecks in the 

distribution market, as it is fairly easy for consumers to purchase vehicles abroad and 

import them themselves. Parallel imports also implies that any reduction in prices 

caused by increased demand in the market for BEVs in Norway would also affect prices 

in Sweden, and vice versa. Any slope in the supply curve should therefore stem from 

the production, not the distribution. 

In the literature, it is common to assume constant marginal costs of production. Any 

long run increases in demand can be assumed to be met with increased investment in 

production facilities and increased hiring, which will push prices down to marginal 

costs. Even in the short run, most production facilities will be able to scale their 
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production without adversely affecting productivity. The car industry is cyclical in 

nature, with sales having a strong positive correlation with business cycles. Car 

manufacturers therefore have an extra incentive to ensure that their production 

facilities can be scaled quickly in response to changing demand.  

Another factor to consider in this analysis is the relative scale of the Norwegian market 

for BEVs. Norway is a small country, and any changes in Norwegian demand for BEVs 

can be absorbed by the global automotive industry. We can take the conversion of 

Volkswagens plant Zwickau7 as an example. In 2018, VW started converting their plant 

in Zwickau from production of conventional vehicles to producing BEVs. The 

conversion is expected to be done in 2021, and in just four years the plant should then 

be able to produce 330 000 BEVs a year. 330 000 BEVs is more than the total number of 

registered BEVs in Norway and Sweden combined. While it may be feasible to 

construct a scenario in which a global demand shock for BEVs could have a significant 

effect on prices, we feel confident that exemptions from road tolls and other demand-

increasing benefits for Norwegian or Swedish BEV owners have no impact on vehicle 

prices, and that the assumption of constant marginal costs is reasonable. Furthermore, 

any economies of scale in the production should affect prices of BEVs in Norway and 

Sweden equally, and is therefore captured by our model. We therefore feel confident 

that the negative sign on the average difference in differences in our sample is not 

caused by non-constant marginal costs. 

Pass-through of vehicle taxes in Norway and Sweden 

Our model includes a parameter and a variable that we use to adjust the observed 

vehicle prices. The VAT-rate on conventional vehicles in Norway and all vehicles in 

Sweden 𝜏 is set to 0.25, which is the formal VAT-rate in both countries. The Norwegian 

one-off registration tax varies between conventional models, but as with the VAT-rate, 

we have assumed that this tax is fully passed through to consumers. As mentioned in 

the theoretical discussion, taxes may be fully passed through, but may also be under- or 

overshifted, depending on market conditions. Our results are sensitive to the level of 

pass through of these taxes, we therefore construct a parameter for the level of pass 

through of VAT, 𝛽𝑦𝑖, and the one-off registration tax, 𝜆 to study the impact of changing 

the level of pass through. The price functions are now given by 

𝑃𝐸1 = (1 + �̃�)𝐶𝐸1 

𝑃𝐾1 = 𝛽𝑘1(1 + 𝜏)𝐶𝐾1 + 𝜆𝑇𝐾1 

𝑃𝐸2 = 𝛽𝐸2(1 + 𝜏)𝐶𝐸2 

                                                 
7 https://www.volkswagen-newsroom.com/en/press-releases/countdown-to-production-start-conversion-of-

zwickau-plant-to-electric-car-factory-began-in-2018-5504 

https://www.volkswagen-newsroom.com/en/press-releases/countdown-to-production-start-conversion-of-zwickau-plant-to-electric-car-factory-began-in-2018-5504
https://www.volkswagen-newsroom.com/en/press-releases/countdown-to-production-start-conversion-of-zwickau-plant-to-electric-car-factory-began-in-2018-5504
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𝑃𝐾2 = 𝛽𝐾2(1 + 𝜏)𝐶𝐾2 

If taxes are fully passed through, 𝛽𝑦𝑖, 𝜆 = 1. If taxes are undershifted, we will have 

𝛽𝑦𝑖, 𝜆 <  1, while overshifting implies 𝛽𝑦𝑖, 𝜆 > 1. 

There are close to an infinite number of possible combinations of values for 𝛽𝑦𝑖 and 𝜆. 

The following table provides an overview of how the difference in differences varies 

with changes to the parameters. While it is not a certainty, it seems reasonable to 

assume that the level of pass through of the VAT-rate in Sweden is equal for battery 

electric and conventional vehicles. We have therefore included this assumption in the 

last column. 

𝒙 𝜷𝑲𝟏 𝜷𝑬𝟐 𝜷𝑲𝟐 𝝀 𝜷𝑬𝟐 = 𝜷𝑲𝟐 = 𝛃𝟐 

𝝏(∆𝑷𝟏 − ∆𝑷𝟐)

𝝏𝒙
 

 

> 0 

 

> 0 

 

< 0 

 

> 0 

 

> 0 

 

The negative sign on the average difference in differences from our sample may 

therefore be caused by the fact that the VAT and one-off registration tax is overshifted. 

By allowing for a slight overshift  of both taxes, for example 𝛽𝑦𝑖 = 1.15, 𝜆 = 1.258, the 

average difference in differences becomes zero. Unfortunately, there are no empirical 

studies on the level of pass through of Swedish or Norwegian vehicle taxes, and we 

cannot conclude whether these taxes are over-/undershifted or not. The level of pass 

through required for this to be the cause of the negative sign of the average differences 

in differences in our sample is well within the range of the estimates of tax pass through 

given by empirical studies on other products/markets. While we cannot conclude with 

any certainty that overshifting of existing taxes is the cause of the negative sign of the 

average differences in differences in our sample, it is plausible that it is. We also 

conclude that this as a more likely cause than omitted factors and non-constant 

marginal costs. 

Concluding remarks 

The goal of this appendix has been to provide empirical evidence that the Norwegian 

VAT zero rate for battery electric vehicles benefits consumers through reduced prices. 

When comparing the tax-adjusted price differences between conventional and battery 

electric vehicles in Norway and Sweden, we find that Norwegian BEVs are significantly 

cheaper than their Swedish counterparts. Our model removes any country and vehicle 

                                                 
8 The level of pass through is usually considered to be higher for specific taxes than for ad -valorem taxes in 

the tax incidence literature. 
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specific variation in prices, meaning that any difference in price differences must be 

caused by factors only affecting the price of a specific vehicle type in just one of the 

countries. Our proposition is that vehicle taxes are the only factor fitting this criteria, 

and that our model gives us information about the causal relationship between the VAT 

zero rate and BEV prices. 

The average difference in price differences given by our model is negative, suggesting 

that Norwegian prices of BEVs are lower than a VAT rate of 25 percent should imply. 

The results are sensitive to the level of pass through of vehicle taxes in both countries, 

and when we allow for a slight overshift of these taxes, the average difference in price 

differences is zero, meaning consumers benefit from the zero VAT rate through 

reduced prices. Other causes for the negative sign on the average difference in price 

differences may be non-constant marginal costs or factors emitted from the model. We 

conclude that this is unlikely.  

Another way to look at the question at hand is to ask whether it is likely that an 

introduction of VAT on BEVs in Norway would lead to increased prices on BEVs. The 

benefit of a tax exemption will always be determined by the disadvantage of having to 

pay the full tax. Our empirical analysis may have some limitations, but when combining 

it with the vast theoretical and empirical literature on tax incidence, we find it very 

unlikely that prices on battery electric vehicles would be unaffected by the introduction 

of a VAT, and hence that the VAT exemption is passed on to the consumer. We 

therefore conclude that the VAT zero rate benefits consumers through reduced prices.  

 


