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Abstract 

 

On 1 May 2018, Scotland introduced a minimum price of 50 pence per unit of alcohol, which 

led to a reduction in alcohol consumption. As drink-driving is an important motor vehicle 

collision risk factor, we examined whether this was followed by a decrease in collisions. We 

took advantage of a case where the minimum price was introduced to one population during 

the study period (Scotland), while another population that served as the control group did not 

experience this intervention (England and Wales). We used data on the daily number of motor 

vehicle collisions resulting in death or injury in 2018 and used a differences-in-differences 

econometric approach, comparing trends before and after the introduction of the minimum 

price. Controlling for seasonality, we found a small relative decrease in collisions in Scotland 

compared to England and Wales [diff-in-diff interaction coef: -0.35; p-value = 0.03; 95%CI: -

0.65 to -0.04]. Our results suggest that there were on average between 1.52 and 1.90 fewer 

daily collisions in Scotland in the first months after the introduction of the policy. Further 

research is needed to understand any long-term impacts of minimum alcohol pricing.  

 

Keywords: Alcohol; minimum price; motor vehicle collisions; Scotland  
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1. Background 

Drink-driving is a major motor vehicle collision risk factor.1-3 According to the World 

Health Organization, 20% of fatally injured drivers in high-income countries had excess 

alcohol in their blood,4 and 5-35% of all collision fatalities globally are alcohol related.5 The 

UK Department for Transport estimates that there were 240 fatalities in the UK in 2017 in 

collisions linked to alcohol.6 Apart from collisions, alcohol may contribute to other health 

problems, including cancers, cardiovascular disease, poisoning and liver damage, and may also 

trigger violence.7 There were 7697 alcohol-specific deaths in the United Kingdom in 2017, of 

which 1120 occurred in Scotland.8  

In light of this evidence, Scotland introduced a minimum alcohol price on 1 May 2018, 

in order to reduce consumption, while England, Wales and Northern Ireland are yet to adopt 

such a policy. The minimum price per unit of alcohol was set at 50 pence per unit, which 

targeted alcohol bought in stores. According to the policy, the minimum price for a 40% alcohol 

volume 70cl bottle of whisky is £14, and that of a 75cl bottle of 12.5% volume red wine is 

£4.69.9 Before the introduction of the price floor, the recommended limit of 14 units a week 

could be bought for £2.50, which increased to a minimum of £7.50 from 1 May 2018.10 The 

measure was unlikely to affect pubs, bars and restaurants, as they typically sell alcohol above 

the minimum price. At the time of the introduction of the new policy, the Scottish government 

claimed that it would help save 58 lives and prevent 1300 hospital admissions in the first year.11  

A recent study suggests that the introduction of the policy was associated with an 

average increase in the price of alcohol by 0.64p per gram and led to a reduction in consumption 

by 9.5 grams of alcohol on average per adult in each household (or 1.2 units) – which 

constitutes a 7.6% decrease.12 Based on these findings, the policy seems to have achieved its 

goal in the short run. Reductions in consumption were also previously reported in Canadian 

provinces, following the introduction of a similar policy.13-14  
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According to previous research, alcohol prices and availability, as well as alcohol-

related policies such as taxes and minimum drinking age, have helped reduce the number of 

motor vehicle collisions,15-21 emergency department visits,22 hospital admissions,23 

morbidity,24 excessive alcohol consumption and other alcohol-related harms.25 Another study 

found that an increase in alcohol prices following a partial privatization of off-premise sales 

was associated with a reduction in alcohol-related traffic violations, crimes against persons and 

total crime rates.26 Changes in per capita consumption have also been linked to changes in 

motor vehicle collision rates in Europe, the USA and Canada.27-29  

The objective of this paper was to examine whether the introduction of the minimum 

alcohol price in Scotland had an impact on motor vehicle collisions. We used England and 

Wales as a control group, as they have not adopted similar policies.  

 

2. Data and Methods  

We used data from the Road Safety Database, which is provided by the UK Department 

for Transport30. We collected data on the daily number of collisions that resulted in death or 

injury in Scotland, and in England and Wales in 2018, and used the annual population estimates 

from the Office of National Statistics31 to calculate the number of collisions per one million 

people. The data source does not report collisions by cause, so we did not have information on 

the number of alcohol-related collisions. Nevertheless, an increase in alcohol-related collisions 

would lead to a deviation from the baseline, even when considering the total number of 

collisions. Previous studies examining the impact of alcohol policies on collisions often 

considered their total number as an outcome.15,19,20,22 Figure 1 shows the trends in collisions 

per one million people. It is hard to reach any conclusions on any changes in trends from a 

visual inspection of the graph, so we conducted a multivariate regression analysis at the daily 

level.  
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In order to conduct a multivariate analysis, we collected data on additional variables. 

The monthly unemployment rates for Scotland as well as for England and Wales were obtained 

from Nomis, the official labour market statistics, provided by the Office for National 

Statistics.32 This was used as drinking patterns are associated with unemployment,33 but also 

because previous research has showed that the risk of vehicle collisions is affected by 

recessions, unemployment and economic uncertainty.34-40 Weekly unleaded petrol prices were 

provided by the Department for Business, Energy and Industrial Strategy.41 Petrol prices affect 

the affordability of driving, and therefore traffic volume, which means fewer vehicles on the 

road that can be involved in collisions. However, less congestion may also allow more speeding 

– an important risk factor. Summary statistics are presented in Table 1, and further information, 

including percentiles, are reported in Web Table 1 in the Web Appendix.  

We followed a differences-in-differences (DID) econometric approach, using an OLS 

estimator, with the daily number of motor vehicle collisions involving death or injury as 

dependent variable. We treat the occurrence of this intervention as a quasi-experimental setting 

where one group is affected while the other is not. The setting is quasi-experimental in the 

sense that we did not allocate individuals in treatment and control groups, as this allocation 

occurs naturally in the field. In this setting, Scotland (the treatment group) is affected, while 

England and Wales (the control group) are not. There is no plausible way that the other group 

could have been affected by the intervention. This methodology has been used extensively in 

the literature for the purpose of causal inference.42-45 

The difference-in-differences approach allows us to filter out any secular trends that 

might affect the outcome variable, by employing a control group, as opposed to a before-after 

analysis which could reveal changes in the outcome due to any other factor. For example, 

collisions increase during summer months in the UK anyway – so our analysis would need to 
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take this into account, and a control group together with adjustment for seasonality is a common 

way to address this. The treatment in this case is the introduction of the minimum alcohol price 

that took place on 1 May 2018.  

In the UK, England, Northern Ireland, Scotland and Wales are comparable in many 

aspects, but different laws lead to within-state variation, which allows the use of control groups 

when different policies apply. Previous studies have also compared different areas within the 

United Kingdom as treatment and control groups when examining the impact of certain 

interventions.44,46 Data on collisions for Scotland, England and Wales are all included in the 

same Road Safety Database, which makes them directly comparable. However, data on 

collisions in Northern Ireland are available from a different source and are reported at a 

different level, which is why this area was not included in the analysis. 

The main coefficient of interest is the interaction of the treatment period (from 1 May 

2018 onwards) and the treatment group (Scotland). The econometric model thus includes a 

dummy variable for Scotland; a dummy variable for the treatment period; and the interaction 

of the two. The coefficient of the interaction term between the treatment group and the 

treatment period will show whether the policy change was associated with any relative change 

in collisions in Scotland compared to the control group.  

Control variables include the monthly unemployment rate and the weekly unleaded 

petrol price. We also used dummy variables for the first seven days following daylight saving 

time changes in Spring and Autumn, as previous research suggests that sleep deprivation or 

light conditions following the time switch may affect collisions.47-48 In addition, we used time 

dummies for the day of the week and the calendar month. These allow us to control for different 

commuting and drinking patterns depending on the day of the week, and seasonality, relating 

to traffic volume and weather conditions. We used robust standard errors in all estimations. 

The following Equation shows the empirical model:  
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𝑀𝑉𝐶 = 𝛽0 + 𝛽1𝑆𝑐𝑜𝑡𝑙𝑎𝑛𝑑 + 𝛽2𝑚𝑎𝑦𝑜𝑛𝑤𝑎𝑟𝑑𝑠 + 𝛽3𝑆𝑐𝑜𝑡𝑙𝑎𝑛𝑑 ∗ 𝑚𝑎𝑦𝑜𝑛𝑤𝑎𝑟𝑑𝑠 + 𝛽4𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡

+ 𝛽5𝑝𝑒𝑡𝑟𝑜𝑙 + 𝛽6𝐷𝑆𝑇𝑠𝑝𝑟𝑖𝑛𝑔 + 𝛽7𝐷𝑆𝑇𝑎𝑢𝑡𝑢𝑚𝑛 + ∑ 𝛽𝑚𝑑𝑎𝑦

13

𝑚=8

∑ 𝛽𝑘𝑚𝑜𝑛𝑡ℎ

24

𝑘=14

+ 𝜀      

 

Scotland is a dummy variable that takes the value of 1 for observations on Scotland and zero 

otherwise; mayonwards is a dummy variable that denotes the treatment period (from 1 May 

2018 onwards); unemployment denotes the unemployment rate; petrol is the petrol price; and 

DSTspring and DSTautumn denote the first seven days following daylight saving time changes 

in Spring and Autumn, respectively. day denotes a set of dummy variables for the day of the 

week, and month denotes month dummies.  

We used three main specifications. The first one includes all control variables. The 

second one includes only unemployment and day/month dummies; and the third one includes 

only petrol prices and day/month dummies.   

A visual inspection of Figure 1 shows that the common trend assumption prior to the 

treatment appears to be satisfied. However, we also tested the common trend assumption 

formally, with a series of regressions. We thus restricted the sample to the period prior to the 

policy change (1 May 2018) and performed a number of falsification tests. In particular, we 

estimated regressions for placebo “interventions” in February, March and April 2018, in order 

to see whether there were any differences in trends between the two groups prior to the actual 

implementation date. A similar test of the common trend assumption has been used in the 

literature.44-45 As discussed later in Section 3, in all three regressions, the interaction between 

the false “intervention” and the treatment group (Scotland) had high p-values (between 0.772 

and 0.962), suggesting that there was no difference in trends between Scotland and England 

and Wales before May 2018.  
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From an initial visual inspection of the graphs (Figure 1), the time series do not appear 

to be trended, thus offering informal evidence of stationarity. For a more formal investigation, 

we also checked for stationarity using an augmented dickey fuller test for both the control and 

treatment groups. The null hypothesis of non-stationarity is rejected, meaning that the data are 

stationary at their levels. 

3. Results  

The study sample includes daily observations on the number of motor vehicle collisions in 

2018. The average number of collisions per million people was 3.23 in Scotland and 5.39 in 

England and Wales, while the standard deviation was 0.96 and 1.05 respectively. Summary 

statistics for all variables in each area are presented in Table 1.  

Web Figure 1 in the Web Appendix shows the difference in collisions in Scotland and 

England and Wales between the period before and after the introduction of minimum pricing, 

as often presented in studies with a similar design.43 Motor vehicle collisions increased in both 

areas, due to seasonality. However, when comparing the period from January to April with the 

period from May to December, the increase in Scotland (0.31 daily collisions per 1 million 

people, or 10.3%) was smaller than the increase in England and Wales (0.60 daily collisions 

per 1 million people, or 12%). The difference in the increases in the two areas was 0.29 daily 

collisions per 1 million people – or 1.6 percentage points (Web Table 2 in the Web Appendix). 

Limiting the comparison to only one month before and one month after the introduction of the 

policy demonstrates similar patterns (Web Table 3 in the Web Appendix). The difference in 

the changes between the two areas was 0.45 daily collisions per 1 million people, or 2.7 

percentage points.  

Results of the baseline econometric model can be found in Table 2. Column 1 presents 

the model with all explanatory variables. The coefficient of the differences-in-differences 

interaction term is negative [coef: -0.35; p-value = 0.03; 95%CI: -0.65 to -0.04], indicating that 
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there was a relative decrease in motor vehicle collisions in Scotland compared to the control 

group, following the introduction of the minimum price. The coefficient of the petrol price is 

positive [coef: 0.11; p-value<0.01; 95%CI: 0.04 to 0.18], but the coefficients of the 

unemployment rate (p-value= 0.37) and daylight-saving time changes in both spring (p-

value=0.95) and autumn (p-value=0.50) do not seem to affect collisions. Column 2 presents 

the results of the model when excluding the petrol and daylight-saving time variables. The 

coefficient of the difference-in-differences interaction term is again negative [coef: -0.35; p-

value=0.02; 95%CI: -0.65 to -0.04]. Results are similar when excluding the unemployment rate 

and daylight-saving time variables, as presented in Column 3 [Difference-in-Differences coef: 

-0.29; p-value=0.04; 95%CI: -0.56 to -0.01]. We repeated the same analysis excluding the top 

and bottom 1 percent outliers. Results, which are very close to those of the baseline model and 

hold the same interpretation, are reported in Web Table 4 in the Web Appendix.  

 Figure 1 shows that the trends in collisions in the treatment and control populations 

prior to the introduction of the policy were parallel. However, in order to formally test the 

common trend assumption, we conducted falsification tests, as explained in the methods 

section.44-45 The results of these regressions are presented in Web Table 5 in the Web Appendix. 

The interaction coefficients of a false date of implementation of an “intervention” have a p-

value of 0.77; 0.96; and 0.77 in all three cases – whether considering 1 February, 1 March or 1 

May, respectively, as a false “intervention” date.  

 

4. Discussion  

This paper examined the short-term impact of the introduction of a minimum alcohol 

price on motor vehicle collisions in Scotland, using England and Wales as a control group. 

Using a differences-in-differences econometric approach, we found evidence of a small 

reduction in collisions in relative terms. On a random day in Scotland there were on average 
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0.28-0.35 fewer collisions per million people resulting in death or injury, compared to the pre-

treatment period and the control group – or 1.52-1.90 fewer daily collisions.  

This study shows that the minimum price in Scotland appears to have helped improve 

at least one public health outcome in the first months after its introduction. It follows previous 

studies that showed that there was a relative reduction in alcohol consumption following the 

introduction of the policy in Scotland12 and Canadian provinces.13,14 Our findings add to a body 

of literature that suggests that changes in alcohol prices and availability and alcohol-related 

policies can lead to better health outcomes23 and fewer motor vehicle collisions and other 

alcohol-related injuries.15-19,25 In Scotland, a minimum price rather than a tax on alcohol was 

introduced, as the Scottish government does not have the power to introduce such taxes – and 

the UK government has yet to make any such decision. Any tax on consumption would end up 

funding the government budget – and possibly to help fight alcohol-related diseases. A 

minimum price, however, means that producers may end up having higher profits (assuming 

that demand is inelastic), because the price floor would prevent them from competing by 

undercutting each other’s price.  

The minimum alcohol policy has not affected prices in pubs and restaurants, where 

prices normally already exceeded the minimum alcohol price, so any change is likely to have 

been driven by drinking at home – as documented by an increase in alcohol purchases.11 

However, the latter might mean that people may go to the pub after having (more) drinks at 

home, or drinking more when paying a visit to friends’ homes.  

As the unit of analysis is the daily number of collisions per country, a limitation of the 

study was that it was not possible to control for individual factors such as weather, light 

conditions and drivers’ age. Furthermore, we used the total number of collisions instead of 

alcohol-related collisions, due to data availability. It is also worth noting that collisions that do 

not result in injury or death are not recorded in the Road Safety Database, and that the 
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association between the policy introduction and collisions does not necessarily confirm a causal 

relationship. In any case, this study focuses on the short-term consequences of the minimum 

price, as the policy is relatively new. Future research can investigate any long-term impact, as 

people might adapt to the new prices. The study by O’Donnell et al12 perhaps shows some 

elements of adaptation via a gradual increase in alcohol sales in Scotland, following the initial 

drop in consumption.  

The implications for poorer socioeconomic groups should not be ignored, as any price 

increase may have affected their budget. However, as this policy is likely to affect low-income, 

heavier drinkers, it might also help reduce health inequalities,49 depending on substitution 

patterns in the consumption of different goods when relative prices change. Low-income 

individuals may be at higher risk of fatal motor vehicle collisions, possibly because additional 

safety features are available on newer, more expensive vehicles, but also because of different 

drinking patterns. Furthermore, low-income individuals are also more price-sensitive and 

hence more likely to reduce consumption as a result of a price hike.12 Therefore, the policy 

may have helped reduce socioeconomic inequalities in motor vehicle collisions. Our study thus 

highlights a possible immediate positive impact of the new minimum price on alcohol in 

Scotland.  

  



 12 

 

Acknowledgements:  

Author affiliations: King’s Business School, King’s College London, London, United 

Kingdom (Sotiris Vandoros); Harvard T.H. Chan School of Public Health, Boston MA, United 

States (Ichiro Kawachi and Sotiris Vandoros).  

 

We are grateful to the Editor of the Journal and three anonymous Referees for their useful 

comments and suggestions that have helped improve the paper. All outstanding errors are our 

own.  

 

Conflict of interest: None declared. 

  



 13 

 

References  

 

[1] Beanland, V., Fitzharris, M., Young, K.L. and Lenné, M.G., 2013. Driver inattention and 
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[12] O’Donnell, A., Anderson, P., Jané-Llopis, E., Manthey, J., Kaner, E. and Rehm, J., 

2019. Immediate impact of minimum unit pricing on alcohol purchases in Scotland: 

controlled interrupted time series analysis for 2015-18. BMJ, 366, p.l5274. 

[13] Stockwell, T., Zhao, J., Giesbrecht, N., Macdonald, S., Thomas, G. and Wettlaufer, A., 

2012a. The raising of minimum alcohol prices in Saskatchewan, Canada: impacts on 

consumption and implications for public health. American Journal of Public 

Health, 102(12), pp.e103-e110. 

https://apps.who.int/iris/bitstream/handle/10665/274603/9789241565639-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/274603/9789241565639-eng.pdf?ua=1
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/datasets/alcoholspecificdeathsintheukmaindataset
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/datasets/alcoholspecificdeathsintheukmaindataset
https://www.bbc.co.uk/news/uk-scotland-48675313
https://edition.cnn.com/2018/05/01/health/scotland-minimum-alcohol-price-intl/index.html
https://edition.cnn.com/2018/05/01/health/scotland-minimum-alcohol-price-intl/index.html
https://www.bbc.co.uk/news/uk-scotland-43948081


 15 

[14] Stockwell, T., Auld, M.C., Zhao, J. and Martin, G., 2012b. Does minimum pricing 

reduce alcohol consumption? The experience of a Canadian 

province. Addiction, 107(5), pp.912-920. 

[15] Ruhm, C.J., 1996. Alcohol policies and highway vehicle fatalities. Journal of Health 

Economics, 15(4), pp.435-454. 

[16] Gruenewald, P.J. and Ponicki, W.R., 1995. The relationship of the retail availability of 

alcohol and alcohol sales to alcohol-related traffic crashes. Accident Analysis & 

Prevention, 27(2), pp.249-259. 

[17] McCartt, A.T., Hellinga, L.A. and Kirley, B.B., 2010. The effects of minimum legal 

drinking age 21 laws on alcohol-related driving in the United States. Journal of Safety 

Research, 41(2), pp.173-181. 

[18] Wagenaar, A.C., Murray, D.M. and Toomey, T.L., 2000. Communities Mobilizing for 

Change on Alcohol (CMCA): Effects of a randomized trial on arrests and traffic 

crashes. Addiction, 95(2), pp.209-217. 

[19] Wagenaar, A.C. and Maybee, R.G., 1986. The legal minimum drinking age in Texas: 

Effects of an increase from 18 to 19. Journal of safety research, 17(4), pp.165-178.  

 [20] Lovenheim, M.F. and Slemrod, J., 2010. The fatal toll of driving to drink: The effect of 

minimum legal drinking age evasion on traffic fatalities. Journal of Health 

Economics, 29(1), pp.62-77.  

[21] Dee, T.S. and Evans, W.N., 2001. Behavior policies and teen traffic safety. American 

Economic Review, 91(2), pp.91-96.  

[22] Sherk, A., Stockwell, T. and Callaghan, R.C., 2018. The effect on emergency 

department visits of raised alcohol minimum prices in Saskatchewan, Canada. Drug 

and Alcohol Review, 37, pp.S357-S365. 



 16 

[23] Stockwell, T., Zhao, J., Martin, G., Macdonald, S., Vallance, K., Treno, A., Ponicki, W., 

Tu, A. and Buxton, J., 2013. Minimum alcohol prices and outlet densities in British 

Columbia, Canada: estimated impacts on alcohol-attributable hospital 

admissions. American Journal of Public Health, 103(11), pp.2014-2020. 

[24] Zhao, J. and Stockwell, T., 2017. The impacts of minimum alcohol pricing on alcohol 

attributable morbidity in regions of British Colombia, Canada with low, medium and 

high mean family income. Addiction, 112(11), pp.1942-1951. 

[25] Campbell, C.A., Hahn, R.A., Elder, R., Brewer, R., Chattopadhyay, S., Fielding, J., 

Naimi, T.S., Toomey, T., Lawrence, B., Middleton, J.C. and Task Force on 

Community Preventive Services, 2009. The effectiveness of limiting alcohol outlet 

density as a means of reducing excessive alcohol consumption and alcohol-related 

harms. American Journal of Preventive Medicine, 37(6), pp.556-569. 

[26] Stockwell, T., Zhao, J., Marzell, M., Gruenewald, P.J., Macdonald, S., Ponicki, W.R. 

and Martin, G., 2015. Relationships between minimum alcohol pricing and crime 

during the partial privatization of a Canadian government alcohol monopoly. Journal 

of Studies on Alcohol and Drugs, 76(4), pp.628-634. 

[27] Skog, O.J.R., 2003. Alcohol consumption and fatal accidents in Canada, 1950–

98. Addiction, 98(7), pp.883-893. 

[28] Skog, O.J., 2001. Alcohol consumption and mortality rates from traffic accidents, 

accidental falls, and other accidents in 14 European countries. Addiction, 96(1s1), 

pp.49-58. 

[29] Ramstedt, M., 2008. Alcohol and fatal accidents in the United States—a time series 

analysis for 1950–2002. Accident Analysis & Prevention, 40(4), pp.1273-1281.  

[30] Department for Transport (2019). Road Safety Data. Accessed 23 October 2019.  



 17 

Available at:  https://data.gov.uk/dataset/cb7ae6f0-4be6-4935-9277-47e5ce24a11f/road-

safety-data   

[31] Office for National Statistics (2019b). Population estimates for the UK, England and 

Wales, Scotland and Ireland Statistical bulletins. Accessed 23 October 2019. 

Available at: 

https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/pop

ulationestimates/bulletins/annualmidyearpopulationestimates/previousReleases  

[32] Nomis (2019) Official labour market statistics, Office for National Statistics. Accessed 

23 October 2019.  

[33] Jofre-Bonet, M., Serra-Sastre, V. and Vandoros, S., 2018. The impact of the Great 

Recession on health-related risk factors, behaviour and outcomes in England. Social 

Science & Medicine, 197, pp.213-225. 

[34] Stuckler, D., Basu, S., Suhrcke, M., Coutts, A. and McKee, M., 2009. The public health 

effect of economic crises and alternative policy responses in Europe: an empirical 

analysis. The Lancet, 374(9686), pp.315-323. 

[35] Stuckler, D., Basu, S., Suhrcke, M., Coutts, A. and McKee, M., 2011. Effects of the 

2008 recession on health: a first look at European data. The Lancet, 378(9786), 

pp.124-125. 

[36] Stuckler, D., Meissner, C., Fishback, P., Basu, S. and McKee, M., 2012. Banking crises 

and mortality during the Great Depression: evidence from US urban populations, 

1929–1937. J Epidemiol Community Health, 66(5), pp.410-419. 

[37] Ruhm, C.J., 2015. Recessions, healthy no more? Journal of Health Economics, 42, 

pp.17-28. 

[38] Ruhm, C.J., 2000. Are recessions good for your health? The Quarterly Journal of 

Economics, 115(2), pp.617-650. 

https://data.gov.uk/dataset/cb7ae6f0-4be6-4935-9277-47e5ce24a11f/road-safety-data
https://data.gov.uk/dataset/cb7ae6f0-4be6-4935-9277-47e5ce24a11f/road-safety-data
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/bulletins/annualmidyearpopulationestimates/previousReleases
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/bulletins/annualmidyearpopulationestimates/previousReleases


 18 

[39] Vandoros, S., Avendano, M. and Kawachi, I., 2018. The short-term impact of economic 

uncertainty on motor vehicle collisions. Preventive Medicine, 111, pp.87-93. 

[40] Vandoros, S., Kavetsos, G. and Dolan, P., 2014. Greasy roads: the impact of bad 

financial news on road traffic accidents. Risk Analysis, 34(3), pp.556-566. 

[41] Department for Business, Energy and Industrial Strategy (2019). Weekly road fuel 

prices. Accessed 23 October 2019. Available at: 

https://www.gov.uk/government/statistical-data-sets/oil-and-petroleum-products-

weekly-statistics  

[42] Autor, D.H., 2003. Outsourcing at will: The contribution of unjust dismissal doctrine to 

the growth of employment outsourcing. Journal of labor economics, 21(1), pp.1-42. 

[43] Card, D., & Krueger, A. (1994). Minimum Wages and Employment: A Case Study of 

the Fast-Food Industry in New Jersey and Pennsylvania. The American Economic 

Review, 84(4), 772-793 

[44] Papanicolas, I. and McGuire, A., 2015. Do financial incentives trump clinical guidance? 

Hip replacement in England and Scotland. Journal of health economics, 44, pp.25-36. 

[45] Kavetsos G, Kawachi I, Kyriopoulos I, Vandoros S. 2021.The effect of the Brexit 

Referendum Result on Subective Well-Being. Journal of the Royal Statistical Society 

Series A. In press. Doi: 10.1111/rssa.12676  

[46] Ikenwilo, D., 2013. A difference-in-differences analysis of the effect of free dental 

check-ups in Scotland. Social Science & Medicine, 83, pp.10-18. 

[47] Sood, N. and Ghosh, A., 2007. The short and long run effects of daylight saving time on 

fatal automobile crashes. The BE Journal of Economic Analysis & Policy, 7(1).  

[48] Coren, S., 1996. Accidental death and the shift to daylight savings time. Perceptual and 

motor skills, 83(3), pp.921-922. 

https://www.gov.uk/government/statistical-data-sets/oil-and-petroleum-products-weekly-statistics
https://www.gov.uk/government/statistical-data-sets/oil-and-petroleum-products-weekly-statistics


 19 

[49] Holmes, J., Meng, Y., Meier, P.S., Brennan, A., Angus, C., Campbell-Burton, A., Guo, 

Y., Hill-McManus, D. and Purshouse, R.C., 2014. Effects of minimum unit pricing 

for alcohol on different income and socioeconomic groups: a modelling study. The 

Lancet, 383(9929), pp.1655-1664.  

 

 

  



 20 

Table 1 – Summary Statistics (mean and standard deviation) of variables used in the 

empirical analysis  
Variables Total (n = 730) Scotland (n =365) England & Wales (n = 365) 

Mean (SD) Mean (SD) Mean (SD) 

Crashes per 1m people 4.31 (1.48) 3.23 (0.96) 5.39 (1.05) 

Scotland 0.50 (0.50) 1.00 (0.00) 0.00 (0.00) 

Policy introduction 0.67 (0.47) 0.67 (0.47) 0.67 (0.47) 

Unemployment rate 4.09 (0.24) 3.98 (0.29) 4.21 (0.08) 

Petrol price (pence) 125.11 (4.09) 125.11 (4.09) 125.11 (4.09) 

Daylight saving time, spring 0.02 (0.14) 0.02 (0.14) 0.02 (0.14) 

Daylight saving time, autumn 0.02 (0.14) 0.02 (0.14) 0.02 (0.14) 
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Table 2. Differences-in-differences regressions on the relationship between the introduction 

of the minimum price policy in Scotland and motor vehicle collisions, where England and 

Wales form the control group.  

 

Variables 
Model 1a Model 2a Model 3a 

Coefficient 95% CI Coefficient 95% CI Coefficient 95% CI 

Scotland x policy introductionb -0.35 -0.65, -0.04 -0.35 -0.65, -0.04 -0.29 -0.56, -0.01 

Scotlandc  -1.98 -2.21, -1.75 -1.98 -2.21, -1.75 -1.97 -2.194, -1.743 

Policy introductiond -0.11 -0.58, 0.35 0.04 -0.43, 0.50 -0.06 -0.48, 0.37 

Unemployment rate -0.24 -0.76, 0.29 -0.24 -0.76, 0.29   

Petrol price 0.11 0.04, 0.18   0.11 0.04, 0.19 

Daylight saving time, springe -0.01 -0.41, 0.38     

Daylight saving time, autumne 0.16 -0.31, 0.63     

Day of weeke yes yes  yes  
Monthe yes yes  yes  
Constant term -8.05 -16.82, 0.73 5.36 3.08, 7.63 -9.47 -18.24, -0.69 

R-squared 0.672 0.667 0.672 

F-statistic 73.65 82.92 83.8 

 CI: confidence interval.  
a Number of observations: 730.  
b Difference-in-difference interaction term 
c Treatment group dummy 
d Treatment period dummy 
e Dummy variable 
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Figures  

 

 

Figure 1 – Number of monthly collisions resulting in injury or death (as defined and provided 

by the UK Department for Transport) per 1 million people, Scotland and England & Wales, 

2018.a  

 
aThe number of collisions per 1 million people was calculated by dividing by the population of Scotland and 

England and Wales in 2018, as provided by the Office for National Statistics. The vertical dotted line indicates 

the introduction of minimum pricing on 1 May 2018.  


