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Summary  

 

This thesis consists of three papers that belong to the field of Economic Geography. 

The first paper provides an empirical analysis of the effect of the nominal exchange 

rate on cross-border shopping flows from the Republic of Ireland into Northern 

Ireland. The dataset consists of hourly car flow at sixteen traffic counters and the 

daily exchange rate during 2013-17. Identification is achieved by exploiting the 

daily exchange rate, the spatial variation in the effect of the exchange rate and by 

focusing on cross-border journeys made by car at different times of the day. The 

results are that when the Euro appreciates by 1%, car flow on the average border 

crossing rises by 2% between 9am and 3pm. This paper provides a causal analysis 

of exchange rate movements and incentives to shop across the border, outside of the 

North American context which dominates the literature.  

The second paper provides an empirical analysis of the effect of motorway 

connections on burglary rates. Identification is achieved by exploiting the spatial 

variation in connectivity to the motorway network and the timing of new 

connections using an annual panel of 562 Police Sub Districts in the Republic of 

Ireland during 2004-15. The results are that on average, connection to the motorway 

network causes a 10% rise in the burglary rate during the year of connection. This 

paper shows for the first time that major road construction influences the spatial 

distribution of crime. 

 

The third paper provides an empirical analysis of the causal effect of employment 

on housing prices. It does this by using a dataset of housing prices and employment 

in foreign-owned firms in the Republic of Ireland during 2007-13. Identification is 

achieved by exploiting the combination of the spatial and temporal variation in 

employment, a rich set of location controls and an inelastic housing supply. The 

main results show that 1-2 years after 1,000 jobs have been created, monthly rents 

in nearby properties are between 0.5% and 1% higher, and prices are at least 2% 

higher. This study presents the first known causal estimates of employment changes 

on housing prices.  
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Chapter 1 

 

Introduction 

 

This thesis consists of three empirical papers that belong to the realm of Economic 

Geography. To create this thesis, I took real-world events in Ireland and analysed 

them using economic methods. I live on the island of Ireland and I have extensive 

knowledge of events happening here, and so the background to each paper was 

formed using anecdotal evidence from news reports and my local knowledge. From 

a methodological standpoint, all three papers exploit spatial and temporal variation 

in variables to shed light on economic questions. Although inspired by recent events 

unfolding in Ireland, each paper makes a novel contribution to the economic 

literature.  

This thesis begins in the second chapter, which contains an empirical analysis of the 

effect of the exchange rate on cross-border shopping flows on the island of Ireland.  

Economic studies find a positive relationship between home currency appreciations 

and shopping across the border at the U.S.-Canada border (Chandra et al., 2014; Di 

Matteo and Di Matteo, 1993). Cross-border travel has received relatively little 

formal attention by economists, primarily because the traveller returns home and 

does not supply labour in the foreign country (Chandra et al., 2014). This creates the 

perception that the motivation for short-term travel is not a concern for the 

economist. Trends in the world economy have intensified the importance of cross-

border shopping. Globalisation of economies has substantially decreased transaction 

costs involved in cross-border trade relations leading to increased cross-border 

activity and interest from economists.  

 

Ireland is a highly topical and relevant case study for this project. Both parts of 

Ireland are part of a Common Travel Area and the European Union. Currently, 

shoppers in the Republic of Ireland and Northern Ireland enjoy free movement 

across the Irish border. However, cross-border activity on the island of Ireland is 

currently in the spotlight because of deglobalisation. The United Kingdom (of Great 

Britain and Northern Ireland) is organising it’s departure from the European Union 
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beginning on March 29th 2019. Depending on the outcome of withdrawal 

negotiations, barriers to shopping across the border may be implemented e.g. 

customs checks, which may increase transaction costs, both monetary and time 

related. The contribution of chapter two is to provide a causal analysis of exchange 

rate movements and incentives to shop across the border outside of the North 

American context which dominates the literature. The dataset used in the paper 

consists of hourly car flow at sixteen traffic counters and the daily nominal 

exchange rate during 2013-17. The effect of the exchange rate is identified by 

exploiting the daily exchange rate, the spatial variation in the effect of the exchange 

rate and by focusing on cross-border journeys made by car at different times of the 

day. The findings indicate that when the Euro appreciates by 1%, car flow on the 

average border crossing rises by 2% between 9am and 3pm. This is an estimated 

513 cars crossing the entire Irish border to go shopping. This is an important 

economic finding because movements in the real exchange rate between countries 

sharing an international border acts as a demand shock, especially for the retail, 

entertainment and restaurant sectors located near the border. 

 

The third chapter provides an empirical analysis of the effect of motorway 

expansion on burglary rates in the Republic of Ireland. Transport improvements are 

typically seen as good investments. However, a high-quality road network promotes 

trade between regions, but burglars can exploit this connectivity because it reduces 

the time needed to travel to distant targets which decreases the time in transit with 

stolen goods. According to Irish Police Intelligence, organised burglary gangs are 

exploiting the motorways. Organised property crimes (thefts, robberies, burglaries, 

ATM theft and motor vehicle theft) are rising among European Union Member 

States, and are a Europol priority area (European Commission, 2017). Of major 

concern to European Union law enforcement is the steady increase in reported 

burglaries in recent years. Organised property crimes are an understudied type of 

crime. Firstly, they are a relatively new occurrence, and secondly there is a lack of 

data, as individual property crimes are typically classified as petty criminality rather 

than being linked to organised criminal activity (European Commission, 2017). The 

Republic of Ireland is a suitable case study because criminals using motorways as 

an escape route seem to be investigated by Irish police services in greater detail than 

among other police forces. 
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Chapter three contributes to the economic literature that focuses on understanding 

how transportation infrastructure reduces trade costs and how this affects economic 

activity (Donaldson and Hornbeck, 2016; Duranton and Turner, 2011; Faber, 2014). 

Identification is achieved by exploiting the spatial variation in connectivity to the 

motorway network and the timing of new connections using an annual panel of 562 

Police Sub Districts in the Republic of Ireland during 2004-15. On average, 

connection to the motorway network causes a 10% rise in the burglary rate in a Sub 

District in the year of connection. The analysis is extended to show that motorway 

targeted law enforcement in 2016 was successful in reducing burglaries nationwide. 

This paper shows that major road construction influences the spatial distribution of 

crime. The rise in burglaries is a negative externality and should be incorporated 

into evaluations of new transport projects and policing strategy.  

 

The fourth chapter provides an empirical analysis of the effect of employment on 

housing prices in the Republic of Ireland. Employment and housing are 

quintessential aspects of our lives. There is a strong link between the housing 

market and the labour market because individuals prefer to live close to their 

workplace (Böheim and Taylor, 2002). Previous studies estimate rent and price 

gradients around employment centres (Alonso, 1964; Mills, 1972; Muth, 1969), but 

due to data requirements little attention has been paid to the causal effect of 

employment. This study presents the first known causal estimates of employment 

on housing prices. The effect of employment is identified by exploiting the spatial 

distribution of firms and the temporal variation in employment at firms. The dataset 

consists of 1.4 million housing prices and annual employment in export-oriented 

foreign direct investment (FDI) firms during 2007-13. The case of the Republic of 

Ireland is relevant because on a per-capita basis, it is one of the world’s leading 

destinations for export-focused FDI jobs, and the Great Recession of 2008 provides 

significant employment variation the final dataset.  

 

During the period of analysis, the supply of housing is inelastic. Generally, housing 

supply is inelastic where location matters, such as, in the major employment centre 

in Silicon Valley. The findings in this paper are relevant for cities or regions 

experiencing inelastic housing supply and abundant employment opportunities, as 

the results show how housing prices respond to changes in nearby employment. The 
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main results show that 1-2 years after 1,000 jobs have been created, monthly rents 

in nearby properties are between 0.5-1% higher, and the effect on prices is at least 

2%. On average, it is estimated that net job creation in FDI firms between 2009-13 

added approximately €48 million to the stock of wealth of owner occupied real 

estate and €8 million to the stock of wealth of the rental sector.  

 

Lastly, Chapter 5 concludes the thesis. Chapter 5 contains a summary of each paper, 

outlines policy contributions and presents the scope for future research.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 5 

Chapter 2 

 

Breaking for the border: the effect of the exchange rate on 

cross-border shopping1 

 

2.1 Introduction 

 

The failure of prices of similar goods in different locations to adhere to the law of 

one price has been widely documented (Anderson and Van Wincoop, 2004; Engel 

and Rogers, 1996; 2001; Haskel and Wolf, 2001; Isard, 1977). Residents living near 

an international border have an arbitrage opportunity as they can take advantage of 

price differentials and exchange rate fluctuations across the border.   

 

This paper analyses the effect of the nominal exchange rate on cross-border 

shopping on the Island of Ireland. The island is an ideal setting for this study 

because of frictionless travel across the border. There are an estimated 208 land 

border crossings between (the Republic of) Ireland and Northern Ireland. This is 

significantly more than the 119 crossings at the world’s longest international border 

between Canada and the United States, and more than the 137 land border 

crossings to the east of the European Union (EU).2 Estimates suggest that there are 

110 million person border crossings each year on the Irish border.3 There is a long 

history of cross-border shopping between Ireland and Northern Ireland (Fitzgerald, 

1992; Kennedy et al., 2017). In recent times the flows have primarily been into 

Northern Ireland because of lower prices and a favourable exchange rate between 

the Euro and Pound Sterling currencies. For example, Value Added Tax (VAT) on 

goods and services is lower in Northern Ireland (20%) than Ireland (23%), and 

                                                        
1At the time of submission, this paper is in review at The World Economy. I would like to thank 

Nicola McGuiness and Kerry Curran from InterTradeIreland, and Ronan Lyons for helpful 

comments. I thank participants at the ASSA-AREUEA 2019 for helpful comments and 

suggestions.  
2 See www.belfasttelegraph.co.uk/news/northern-ireland/revealed-number-of-border-crossings 

between-northern-ireland-and-republic-36850570.html, and http://www.cbc.ca/news/canada/the-

canada-u-s-border-by-the-numbers-1.999207.  
3 Cross-border statistics are available at https://www.infrastructure-ni.gov.uk/articles/cross-border-

transport-statistics.  
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alcohol excise rates are also lower in Northern Ireland. 4  In 2017, cross-border 

shoppers spent €418 million ($493m) in Northern Ireland, which is approximately 

7% of Northern Ireland’s Gross Value Added (GVA) in retail and wholesale trade.5 

A cross-border shopping survey conducted by the Central Statistics Office estimates 

that 14% of households in the Republic of Ireland crossed the border to shop in 

2017-18, with the majority of shoppers residing in the border region (44%) and 

making an average of 16 shopping trips that year (CSO, 2018). Although cross-

border shopping is most popular among border residents, shoppers travel from all-

over the Republic of Ireland, an estimated one fifth of households came from the 

Dublin region, and a quarter of households came from the Midlands and Mid-East. 

The majority of  shopping trips are same-day visits (88%), and food and groceries 

were the most popular purchase (65.8%), followed by clothing (54.7%) and 

alcoholic beverages (21.75) (CSO, 2018). 

 

Cross-border shopping is widely detailed and analysed in the academic literature. 

Cross-border shopping has been recognised across different time periods and 

countries, for a range of goods and services. Most of the literature has focused on 

prices and tax differences for alcohol, cigarettes and gasoline (Beard et al., 1997; 

Crawford and Tanner, 1995; Fleenor, 1999). Asplund et al. (2007) estimate how 

responsive alcohol sales in Sweden are to foreign prices. They find that when the 

foreign price falls by 10%, per capita sales at the border fall by 4%, and that this 

elasticity reduces as distance to the border increases. Using United States micro data 

for cigarette consumption during 1992–2002, Lovenheim (2008) estimates that 

between 13.1% and 25.1% of consumers in metropolitan areas shop across the 

border for cigarettes. While for cross-border fuel purchases, Banfi et al. (2005) 

estimate that a 10% reduction in the Swiss gasoline price, increases the demand 

in Swiss border areas by about 17.5%.  

 

In contrast, the literature on the response of cross-border shopping to movements in 

the exchange rate is relatively lacking, and current studies focus on the U.S.-Canada 

border. Di Matteo and Di Matteo (1993) and Ferris (2010; 2000) find that Canadian 

                                                        
4 VAT in Northern Ireland is the United Kingdom standard rate. 
5 Estimated using Regional GVA statistics from the Office for National Statistics, see www.ons. 

gov.uk/economy/grossvalueaddedgva.  
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dollar appreciations are significantly positively correlated with same-day trips by 

Canadians. While Chandra et al. (2014) use provincial data on travel between 

Canada and the U.S and find that a 10% appreciation in the home currency raises 

the propensity to cross the border by 8-26%. Little research has analysed the 

response of cross-border shopping to exchange rate movements outside of the North 

American context, with the exception of an unpublished paper by Bello (2017). 

Bello (2017) finds that a 10% appreciation of the Swiss Franc increases the number 

of cars along the border by 1.5-3% more than the rest of the Ticino area in 

Switzerland. Another segment of the literature finds that nominal exchange rate 

fluctuations influence the employment and exit of retail firms located near the U.S.-

Canada border (Baggs et al., 2010; Campbell and Lapham, 2004). For example, 

Baggs et al. (2010) show that real appreciations of the Canadian dollar negatively 

impact firm survival, sales, and profitability.  

 

This paper contributes to the literature on cross-border shopping and the exchange 

rate by documenting the relationship outside of the North American context that 

dominates the literature. This paper also makes a local contribution to the Irish 

context. Although cross-border shopping is an everyday occurrence on the Island of 

Ireland, there exist only two known comprehensive studies on the topic and neither 

estimates the effect of the exchange rate. Fitzgerald (1992) found that in 1986, 

approximately 25% of the spirits consumed in Ireland were bought in Northern 

Ireland. While more recently, Kennedy et al. (2017) estimate that 13% of diesel 

sales were to cross-border customers.  

 

The empirical analysis is conducted using a spatially detailed and high frequency 

dataset. The dataset consists of hourly car flow at 16 traffic counters and the daily 

nominal exchange rate (EUR to GBP) during 2013-17. VAT and excise duties on 

alcohol were consistently greater in Ireland during the period of analysis, despite 

small adjustments to excise duties in annual budgets.6 Identification is achieved by 

exploiting the daily variation in the exchange rate, the spatial variation in the effect 

of the exchange rate and by focusing on cross-border journeys made by car at 

different time intervals. Car journeys are representative of shopping flows because 

                                                        
6 In the EU, Ireland has some of the highest excise taxes. It has the highest rate for wine, and the 

third highest rate for beers and spirits. 
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the majority (87%) of all cross-border travel on the island is made by car.7 It is 

appropriate to use the nominal exchange rate because studies show that the prices of 

similar goods sold in different countries are sticky, and that the primary source of 

real exchange variation is nominal variation (Burstein and Gopinath 2014; Engel 

and Rogers, 1996). Chandra et al. (2014) shows that this variation affects cross-

border shopping flows. A simple framework is set up in this paper to help explain 

why appreciations in the exchange rate increase the propensity of consumers to 

shop across the border.  

 

This paper finds that when the Euro appreciates by 1%, car flow on the average 

border crossing rises by 2% between 9am and 3pm. This is an estimated 513 cars 

crossing the entire Irish border to go shopping, with an estimated total spend of 

€140,562 ($165,075). After 3pm, the effect of the exchange rate turns negative as 

shoppers return home and change road lanes. Additional specifications show that 

the main result is robust to the creation of a real exchange rate using price indices, 

and when the dependent variable expresses the difference in car flow between lanes. 

The result is also robust to controlling for the quarterly volume of traffic at counters 

each year, the weather, road works and public holidays. For policymakers, the 

existence of cross-border shopping matters because sales tax receipts and 

employment in the retail sector, especially near the border, become exposed to non-

domestic economic trends. Furthermore, the volatility of the exchange rate makes it 

difficult for border retailers to predict their future profitability. A limitation of using 

car flow data is that it is not possible to delve deeper into consumer behaviour and 

whether a rise in the exchange rate increases the supply of cross-border shoppers, 

the frequency of shopping, the total spend per shop, or some combination of these 

factors. Furthermore, not all cross-border shopping is motivated by cost, some 

shoppers cross the border to purchase better quality items that are not available in 

their home country, which is something this paper does not address.  

 

The remainder of the paper is structured as follows. Section 2.2 outlines the 

theoretical framework. In Section 2.3, the data sources and the variables used in the 

                                                        
7 See the UK Government report at https://assets.publishing.service.gov.uk/government/uploads 

/system/uploads/attachment_data/file/638137/Additional_Data_Paper__Northern_Ireland_Common_

Travel_Area.pdf.  
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empirical analysis are described. The empirical strategy is described in detail in 

Section 2.4. In Section 2.5, the empirical results are discussed and robustness 

checks are provided in Section 2.6, while Section 2.7 concludes. 

 

2.2 A cross-border shopping framework  

 

In this framework the decision to shop is made up of the decision to purchase the 

good, and the decision on the location of the purchase. After deducting taxes, bill 

payments and food expenditures from their salary (Y), an individual has some 

income leftover. The individual can use the income to either purchase good i or to 

put it into savings. The individual decides to purchase the good if they expect that 

their future salary (Y) is at least equivalent to today’s income, otherwise they 

choose to save: 

 

(2.1)   Purchasei = {
1 if E(Y) ≥ Y
0 if E(Y) < Y 

 

 

If they choose to purchase good i, the individual must decide whether to buy the 

good from the nearest seller in their home country, or from the nearest seller across 

the border in a neighbouring country. The decision on where to purchase the good is 

based on the following binary choice framework: 

 

(2.2)   Traveli,f = 

{
 
 

 
 1 if Pi,h > 

Pi,f
Eh,f

+ Cf + εf 

0 if Pi,h < 
Pi,f
Eh,f

+ Cf  + εf  

 

 

Good i is sold in the home country (h) and in a foreign country (f) at respective 

price (P). Both countries use a different currency, and the nominal exchange rate (E) 

is foreign currency per unit of domestic currency. The first term on the right hand 

side of the inequality symbol is the foreign price of good i converted to home 

currency. The quality of good i is identical in both countries, but the final price may 

vary. It is assumed that the income leftover is large enough to cover the cost of 

purchasing the good in either of the countries, and any remaining income is saved. 
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A price differential can exist for many reasons such as different indirect tax rates on 

products, e.g. VAT, or different laws governing the selling price of a good, e.g. 

medication.  

 

The price and exchange rate are not the only determining factor of whether the 

individual chooses to shop across the border. The cost of the journey in terms of 

fuel (or ticket price) expressed in home currency (C) needs to be added to achieve 

the final cost. Other unobservable factors (ε) in the foreign country influencing the 

location of the purchase also need to be considered, e.g. car park charges and the 

weather. The individual will make the journey to the nearest seller of good i in the 

foreign country when ‘Travel’ is equal to one. In other words, the price of the good 

in the foreign country adjusted by the exchange rate and the cost of the journey plus 

residual factors is less than the price of the good in the home country. Vice versa, if 

the home price is cheaper the individual chooses to purchase the good at a domestic 

seller. For simplicity, it is assumed that the home seller is in walking distance to the 

purchaser and transport costs are zero. If all variables, except the nominal exchange 

rate, are fixed between time periods, movements in the nominal exchange rate will 

determine changes in purchasing power across the border i.e. movements in the real 

exchange rate are caused by movements in the nominal exchange rate. 8  The 

implication of transport costs is that a higher currency appreciation is needed to 

make cross-border shopping worthwhile for those located far away from the border. 

In comparison, individuals in close proximity from the border benefit from smaller 

appreciations.  

 

Extending the simple framework in Equation (2.2) to a population of identical 

individuals deciding whether or not to shop across the border for good i, the number 

of people at any given time crossing the border to shop (Cross border shopping) is 

equal to the number of people whose ‘travel’ variable is equal to 1 (Travellers), as 

shown below in Equation (2.3): 

 

(2.3)   Cross border shoppingf =  Travellersi,f 

 

                                                        
8 Real exchange rate =  E x

 Ph

Pf
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In reality, shoppers will purchase more than one item. This framework can be 

upgraded to illustrate a bundle of items, without the fundamental message being 

altered. However, the goal of this framework it to simply illustrate how the 

exchange rate affects shopping decisions, and it does this by focusing on a single 

good. Furthermore, not all goods will face a purchasing decision as illustrated in 

Equation (2.1), it applies to luxury items but less so to necessity items. In cases of 

necessity such as groceries, the individual can skip the first step and move to 

deciding the location of the purchase.  

 

2.3 Data 

 

2.3.1 Geographical and political layout  

 

Northern Ireland is part of the UK (officially, the United Kingdom of Great Britain 

and Northern Ireland) and is located on the north east of the Island of Ireland. 

Northern Ireland is variously described as a country, province, region, jurisdiction 

and statelet. Northern Ireland shares a land border with the country of (the Republic 

of) Ireland. The Irish border is 499km (310 miles) in length. Northern Ireland was 

created in 1921, when the island was partitioned between Northern Ireland and 

Southern Ireland by the Government of Ireland Act 1920. Historically, the 

constitutional status of Northern Ireland has resulted in large-scale violent conflict. 

The Good Friday Agreement in 1998 and the return of Self-government in Northern 

Ireland brought peace to the Island. 9  According to the most recent Censuses, 

Northern Ireland has a population of 1.81 million people, and Ireland has a 

population of 4.77 million.10 Currently both Ireland and the UK are EU member 

states, but only Ireland is a Eurozone member. Northern Ireland uses the Pound 

Sterling, which is the currency of the United Kingdom. Currently, both Northern 

Ireland and Ireland are part of the Common Travel Area (CTA). It is an open 

borders area comprising the United Kingdom, both parts of Ireland, the Isle of Man, 

                                                        
9 There are still instances of conflict in Northern Ireland. However after 2013, conflicts were small in 

size and duration, and the implications to every day life were small.   
10 For Northern Ireland see www.nisra.gov.uk/statistics/census/2011-census, and for Ireland see 

https://www.cso.ie/en/census/.  
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and the Channel Islands.11 The internal borders of the CTA are subject to minimal 

controls, resulting in free movement across the Irish border with no border 

checkpoints. In May 2017 an estimated 118,000 vehicles crossed major Irish border 

points each day, which is around 43 million annually. 12  The total number of 

crossings is much larger, but only the major crossing points are covered by the 

traffic count data. The Northern Ireland Government estimate that around 87% of 

crossings are made by car, 7% light goods vehicles, 5% heavy goods vehicles, and 

under 1% buses or coaches. Due to lower indirect tax rates in the UK and the 

relative strength of the Euro, cross-border shopping in recent years has been south 

to north. According to a survey by Kantar Panel, 66% of residents in Ireland shop 

often and occasionally in Northern Ireland grocery stores and the majority of the 

cross-border shoppers live in the border regions.13 A survey by InterTradeIreland of 

shopping centre car parks shows that a small percentage of cars parked near the 

border in Ireland are registered to the North.14 All traffic counters included in this 

study are located in the border region, which is largely rural in nature and has low 

population density on both sides of the border.15  

 

2.3.2 Car flow 

 

Traffic counters on roads in Ireland provide information on the volume of traffic by 

hour of day on major roads. Vehicles are detected by passing over loops that are 

embedded in the road surface. It is possible to extract from the data traffic counts 

for journeys made by car from 2013 to the present day. 16 traffic counters located 

on different roads are included in the dataset, and the dataset contains 25,200 

observations during the period 10th May 2013 to 31st August 2017. The selection of 

counters is based on several criteria. Firstly, the road lanes must exhibit 

unambiguous directional flow towards Northern Ireland and Ireland, so that 

accurate car flow variables in both directions can be constructed. The direction of 

                                                        
11 See www.gov.uk/government/publications/common-travel-area-cta/common-travel-area-cta.  
12 See footnote 3  
13 Available at www.bordbia.ie/industry/events/SpeakerPresentations/2017/BrexitBarometer 

Launch/Consumer%20Sentiment%20in%20Northern%20Ireland%20%20Cora%20Campbell%20an

d%20Cliona%20Lynch,%20Kantar%20Worldpanel.pdf.  
14 See cross-border shopping statistics at http://www.intertradeireland.com/researchandpublications/ 

trade-statistics/cross-border-shopping/. 
15 See www.transfrontier.eu/regions/ireland-northern-ireland/.  
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flow at traffic counters was assessed in detail because on some roads both lanes can 

be used to travel to Ireland and Northern Ireland. Consequently, the selection of 

counters is limited to those in a nearby proximity to the border. Secondly, the traffic 

counters must be active over the same period and thus have data for every day 

during the period of analysis. Thirdly, all counters used in the analysis are located 

on non-motorway national primary roads with an N prefix before the road number, 

and thus all included roads have the same road classification. To note, there were no 

major changes made to the Irish road network during the period of analysis that 

would permanently alter the volume of traffic flow on a road. However, traffic flow 

can be temporarily altered by special events on the road, e.g. accidents and road 

works. The data records road events for every time interval on every road. Using 

this information, a road status variable is created that equals one if a special event 

happened on the road on any given day and the variable is used in a robustness 

check in Section 2.6.    

 

The black dots in Figure 2.1 illustrate the location of the 16 traffic counters used in 

the analysis, and the red dots illustrate popular cross-border shopping destinations 

in Northern Ireland. Using GIS software the straight-line distance from the traffic 

counter to the nearest line segment of the border is calculated as a measure of a 

traffic counter's proximity to the border.16 Table 2.1 provides summary statistics for 

the location of the counters. The closest traffic counter to the Irish border is located 

125m (0.125km) away, the most distant counter is located approximately 60,000m 

(60km) away, and the average distance to the border is approximately 8,600m 

(8.6km). A limitation of this dataset is that the number of people who shop across 

the border is not observed because there can be more than one occupant per car.   

 

Two separate variables are created to measure car flow into each part of the island 

using car flow towards Northern Ireland and towards Ireland. Flow towards 

Northern Ireland refers to journeys towards the direction of the Irish border. Flow 

towards Ireland refer to journeys in the opposite side of the road and thus in the 

opposite direction. In other words, on the journey to shopping, the car will use one 

side of the road to travel to Northern Ireland, and use the other side of the road to 

                                                        
16 Drive time distances were calculated but they misrepresent a traffic counters proximity to the 

border because of the layout of the road network.  
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travel home. The summary statistics for these variables are contained in Table 2.1, 

and they are illustrated in Figure 2.2 and Figure 2.3. There is variability in the 

number of cars using both lanes as the net car flow between lanes has a weekend 

average of 36 cars (Table 2.1). Figure 2.2 and 2.3 show that there is visible 

seasonality in travel and the empirical strategy includes month dummies to capture 

this trend. Also visible in these figures, is the fall in car flow during Christmas day 

when workplaces and shops are closed. A dummy variable is created to record days 

designated as public holidays in Ireland or Northern Ireland, and this variable is 

utilised in a robustness check in Section 2.6. 

 

2.3.3 Exchange rate 

 

 Exchange rates are obtained from the Central Bank of Ireland’s online database.17 

The data provides the daily nominal exchange rate for the Euro expressed in Pound 

Sterling. The exchange rate is not recorded on the weekends and on bank holidays, 

so the exchange rate from the previous day is used.18 Table 2.1 provides summary 

statistics for the Euro to Sterling exchange rate. Over the period of analysis, the 

Euro has been relatively strong against the Sterling as the exchange rate varies 

between £0.70 and £0.93, and the average daily rate throughout the period is £0.81.  

 

Table 2.1 Summary statistics 

                                                        
17 Exchange rates are Euro Reference Rates published by the European Central Bank. 
18 If there are consecutive days with no recorded exchange rate, the last recorded rate is rolled over 

for all days.  

    Mean Min Max Q1 Q2 Q3 N 

Distance between the 

border and traffic 

counter (metres) 

 8,639.94 125 60,061 597 2,149.5 8,215 16 

Daily exchange rate  

(EUR to GBP) 
 .81 .696 .93 .77 .82 .85 1,575 

Car flow towards 

Northern Ireland 

Weekend 2,703.72 192 13,736 1,411   2,040 3,462 7,200 

Weekday 2,730.72 231 11,386 1,434     2,000 3,341 18,000 

Car flow towards 

Republic of Ireland 

Weekend 2,739.44 216 14,949 1,427 2,108.5 3,366.5 7,200 

Weekday 2,733.08 165 12,663 1,445   2,046 3,351 18,000 

Net car flow towards 

Northern Ireland 

Weekend -35.72 -5,509 1,979 -193 -44 79.5 7,200 

Weekday -2.36 -3,287 2,670 -108 -23 52 18,000 
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Figure 2.1 The location of traffic counters (16) and popular cross-border shopping 

destinations 

 

Figure 2.2 Total car flow travelling towards Northern Ireland at traffic counters (16), per 

day 2013-17 



 16 

Figure 2.3 Total car flow travelling towards Republic of Ireland at traffic counters (16), per 

day 2013-17 

 

 

Figure 2.2 and 2.3 depict the daily exchange rate alongside daily car flow into both 

parts of the island. It is difficult to observe an exchange rate effect within the high 

frequency data and because cross-border shopping motivated by the exchange rate 

will constitute a proportion of car flows. There may be concerns that the official 

exchange rate from the Central Bank is not an accurate representation of the retail 

exchange rate that shoppers will purchase. Exchange rate bureaus have the power to 

set their own rate, and they may deviate from the official rate to attract customers 

and compete with other nearby bureaus. The daily exchange rate for a bureau in a 

popular cross-border shopping destination is obtained and compared to the official 

rate, and there is a high degree of correlation (99%) between the two sets of rates.19 

 

 

 

                                                        
19 Historical daily exchange rates for a bureau in Newry City are available at www.bureau 

buttercrane.com/rates/historical-rates.   
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2.3.4 Other variables  

 

Other variables are included in the main analysis to control for unobservable effects 

affecting car flows across the border. Economic trends in the economy such as 

unemployment and inflation are important in determining the consumption 

expenditure of citizens by affecting present and future consumer attitudes 

(Ludvigson, 2004). Despite a favourable exchange rate, shoppers may postpone 

cross-border purchases if confidence in their home economy is low. Consumer 

attitude indices for both parts of Ireland are included in the analysis to control for 

the degree of confidence consumers feel about the overall economy and their 

personal financial state. The Consumer Sentiment Index is included for Ireland, 

which is a monthly report produced jointly by the Economic and Social Research 

Institute (ESRI) and KBC Bank Ireland. 20  For Northern Ireland, the Consumer 

Confidence Index produced by Danske Bank on a quarterly basis is used.21 National 

income and the Consumer (and retail) price index in both parts of Ireland were also 

tested as control variables in a robustness check, and they did not affect the results. 

The decision to shop across the border will be based on a consumers own 

perception of the health of their economy and their own pocket, so consumer 

indices is the preferred control variable because it is the most relevant to the 

shopping decision.  

 

2.4 Identification  

 

The causal effect of the exchange rate on cross-border shopping into Northern 

Ireland is analysed using standard panel data methods. The random effects 

estimation takes the following form: 

 

 

(2.4)  ln(Car flow)i,t = β0 + β1 ln(Exchange rate)t + β2 ln(Distance)i  

+β3[ln(Exchange rate) ∗ ln(Distance)]i,t + β4𝐗t + ϵi,t 

 

                                                        
20 Available at https://www.esri.ie/category/irish-economy/consumer-sentiment-index/.  
21 Available at https://danskebank.co.uk/en-gb/about-the-bank/bank-in-brief/economic-research/ 

pages/consumerconfidencesurvey.aspx.   
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The subscript i denotes individual traffic counters (16), and the subscript t denotes 

the day. Observations take place daily over a four-year period between 10th May 

2013 and 31st August 2017.  ln(Car flow) is the log of the number of cars travelling 

either towards Northern Ireland or Ireland. ln(Exchange rate) is the log of the daily 

exchange rate (EUR to GBP) i.e. €1 value in pound sterling.22 ln(Distance) is the 

straight-line distance (in metres) from the traffic counter to the nearest line segment 

of the Irish border, which is time-invariant. β3 is the coefficient on the interaction 

term of the daily exchange rate and of distance to the border, expressed in logs. On 

its own, distance to the border does not have a meaningful interpretation. This 

variable is given meaning when interacted with the exchange rate, to show the 

spatial effect of the exchange rate. β1 is expected to be positive and is the effect of 

the exchange rate on car flow when distance to the border is zero i.e. the effect of 

the exchange rate on cross-border shopping. The coefficient on the interaction term 

shows how the effect of the exchange rate varies as distance to the border increases. 

The interaction is expected to have a negative sign because roads closer to the 

border have more cross-border shoppers. Although shoppers can take many routes 

to get to the border, they must cross the border at certain points. 𝐗 is a vector of 

variables. Month dummies are included to capture the seasonality in travel, e.g. in 

Figure 2.2 car flows increase during the summer months and Christmas period. The 

consumer spending index in both parts of Ireland is also included. Consumers will 

be less likely to shop during periods of low consumer confidence, and this might 

occur in spite of a favourable exchange rate. ϵ is the error term. Equation (2.4) is 

estimated separately for weekends and weekdays because of the different closing 

times of shopping centres in Northern Ireland. The regressions are also estimated 

separately for each time interval: 6am-9am, 9am-12pm, 12pm-3pm, 3pm-6pm, 

6pm-9pm, 9pm-12am, and all day.23 This is to allow the journey to shopping to be 

differentiated from the journey home. Each time interval ends on the 59th minute, 

e.g. 6am-9am refers to 6.00am to 8.59am.  

 

A number of steps are taken to causally identify the elasticity of cross-border 

shopping with respect to the nominal exchange rate, both in the creation of the 

                                                        
22 As the exchange rate is less than 1, a constant is added before the log is taken.  
23 12am-5am is excluded because of low traffic counts.  
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dataset and in the econometric modelling of the identification strategy. Several steps 

are taken to create a dataset that is able to observe cross-border shopping flows and 

to provide a solid foundation to conduct a causal analysis. Firstly, the data is 

restricted to car flows, which excludes high goods vehicles and thus trade flows. 

Although transport by bus and rail are excluded, this is not problematic because the 

majority of cross-border trips in Ireland are made using a car (87%).24 Secondly, 

traffic counters with unambiguous directional flow towards Northern Ireland and 

Ireland are selected for inclusion in the analysis. Thirdly, because the majority of 

travel to (and from) shopping occurs at certain times of the day, time intervals are 

used so journeys to shopping can be precisely identified. Fourthly, the high 

frequency and spatially detailed nature of the dataset, allows the exchange rate to be 

linked to the exact spatial distribution of car flows at any given time of day. 

Although random effects allows the spatial variation of the effect of the exchange 

rate to be estimated, it might be considered a controversial choice of estimator 

because of the assumptions imposed. To ease concerns a robustness check in 

Section 2.6 shows that the result holds in a fixed effects estimation.  

 

To summarise, identification is achieved by exploiting the daily variation in the 

exchange rate, the spatial variation in the effect of the exchange rate and by 

focusing on cross-border journeys made by car at different times of the day. The 

main endogeneity problem in Equation (2.4) is omitted variable bias because it is 

reasonably assumed that there is no reverse causation present because the demand 

for Sterling currency made by cross-border shoppers is not large enough to affect 

the foreign exchange market. For an omitted variable to bias the results, it must vary 

daily with the exchange rate and spatially with proximity to the border. In addition, 

the effect of the omitted variable must also vary between daily time intervals with 

cross-border shopping travel. Due to these strict conditions, it is reasonable to place 

confidence in the presented effects of movements in the exchange rate on cross-

border shopping. Furthermore, robustness checks in Section 2.6 show that the main 

result is robust to controlling for a measure of changing traffic volume at individual 

traffic counters each quarter.  

 

                                                        
24 See footnote 3. 
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2.5 Results and discussion 

 

2.5.1 Main result 

 

Table 2.2 shows the results of a series of regressions where the dependent variable 

is the log of car flow travelling towards Northern Ireland at individual traffic 

counters (16). Table 2.3 shows the equivalent but for car flow towards Ireland. The 

columns on the left side of the tables shows the result during weekends, and the 

columns on the right show the results during weekdays.25 The dependent variable 

changes between columns according to which time interval the car flow is observed 

at. Time intervals are three hours long, e.g. 9-12pm is 9am to 11.59pm. The two 

main explanatory variables are the log of the exchange rate which represents the 

value of €1 in Sterling, and the log of the traffic counters distance to the border (in 

metres). Both variables are then interacted. The coefficient on the exchange rate is 

expected to be positive because a relatively strong Euro reduces the cost of 

purchasing an item across the border. The coefficient on the interaction term is 

expected to be negative because the effect of the exchange rate is presumably 

greater the closer the traffic counter is to the border. Month dummies and a 

consumer index for both parts of Ireland are also included in the regressions. Robust 

standard errors are in parenthesis.26  

 

According to Table 2.2, between 9am and 3pm on the weekends shoppers cross the 

border into Northern Ireland. During this time, a 1% rise in the exchange rate 

increases car flow on the average border crossing by 2%, and the effect is 

statistically significant at 1%. This result is intuitive because 9am-3pm is a popular 

travel to shopping time, given that retail shops typically close during 6pm-9pm on 

                                                        
25When combining weekends and weekdays the results are as expected, see Column (1) in Table 2.7 

in Appendix 2.C as an example.  
26 Serial correlation might be a concern, so the same specifications are estimated using the “xtregar” 

command, which is used in panel models with an AR(1) disturbance and the main result holds. Tests 

were also preformed to detect serial correlation. 
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Table 2.2 The daily effect of the exchange rate on car flow towards Northern Ireland at traffic counters, weekends versus weekdays 2013-17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are in parentheses. Numbers are rounded to two decimal places where possible. Each time interval is  

three hours long and ends on the 59th minute, e.g. 6-9am refers to 6.00am to 8.59am. 

Log of car flow towards  

Northern Ireland 

(i) Weekend (ii) Weekday 

(1) 

6-9am 

(2) 

9-12pm 

(3) 

12-3pm 

(4) 

3-6pm 

(5) 

6-9pm 

(6) 

9-12am 

(7) 

All day 

(1) 

6-9am 

(2) 

9-12pm 

(3) 

12-3pm 

(4) 

3-6pm 

(5) 

6-9pm 

(6) 

9-12am 

(7) 

All day 

log of exchange rate  

(€:£) 

1.23 

(.79) 

1.97*** 

(.76) 

2.08*** 

(.50) 

.20 

(.37) 

-.34 

(.41) 

.03 

(.47) 

1.05*** 

(.38) 

.18 

(.61) 

2.17*** 

(.55) 

1.79*** 

(.40) 

.72** 

(.35) 

.55 

(.41) 

-.05 

(.38)   

1.08*** 

(.34) 

  

log of counter’s  

distance to the border 

-.04 .001 .04 -.02 -.04 -.02 .002 -.07 .06 .07 .03   .03 -.02 .03 

(.14) (.11)  (.12) (.13) (.11) (.14) (.12) (.12) (.12) (.14) (.14) (.12) (.14) (.13) 

  

log exchange rate x  

log of counter’s  

distance to the border 

-.04 

(.11)  

-.12 

(.08)  

-.15*** 

(.06) 

.03 

(.05) 

.07    

(.05) 

.04 

(.06) 

-.06 

(.05) 

.07 

(.08) 

-.18*** 

(.06) 

-.15*** 

(.05) 

-.01 

(.05) 

-.02 

(.04) 

.06 

(.06)     

 -.07 

(.04) 

  

Consumer Sentiment  

Index (Republic of  

Ireland) 

.003** 

(.001) 

.004*** 

(.001) 

.003*** 

(.001) 

.004*** 

(.001) 

.003*** 

(.001)   

.003** 

(.001) 

.003***  

(.001) 

.003*** 

(.001) 

.001* 

(.0007) 

.002*** 

(.001) 

.003*** 

(.001) 

.003*** 

(.001) 

.002 

(.001) 

.003*** 

(.001) 

  

Consumer Confidence  

Index (Northern  

Ireland) 

.002*** 

(.001) 

-.00004 

(.0005) 

-.0001 

(.0005) 

-.0003 

(.001) 

-.001** 

(.0005) 

-.002** 

(.001) 

-.0003 

(.0004) 

.002** 

(.001) 

.0006 

(.0005) 

-.0001 

(.001) 

.0004 

(.001) 

.0004 

(.001) 

.001*** 

(.0004) 

.0003 

(.0005) 

Month dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Standard errors Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust 

R-squared 0.06 0.07 0.03 0.01 0.05 0.08 0.03   0.04 0.03 0.02 0.01 0.03 0.05 0.01 

N 7,200 7,200 7,200 7,200 7,200 7,200 7,200 18,000 18,000 18,000 18,000 18,000 18,000 18,000 
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  Table 2.3 The daily effect of the exchange rate on car flow towards Republic of Ireland at traffic counters, weekends versus weekdays 2013-17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are in parentheses. Numbers are rounded to two decimal places where possible. Each time interval is  

three hours long and ends on the 59th minute, e.g. 6-9am, refers to 6.00am to 8.59am.

Log of car flow  

towards Republic  

of Ireland 

                                        (i) Weekend                                         (ii) Weekday 

(1) 

6-9am 

(2) 

9-12pm 

(3) 

12-3pm 

(4) 

3-6pm 

(5) 

6-9pm 

(6) 

9-12am 

(7) 

All day 

(1) 

6-9am 

(2) 

9-12pm 

(3) 

12-3pm 

(4) 

3-6pm 

(5) 

6-9pm 

(6) 

9-12am 

(7) 

All day 

log of exchange rate  

(€:£) 

.43 

(.70) 

-.17 

(.48) 

.14 

(.56) 

2.42*** 

(.52) 

2.26*** 

(.34) 

1.08** 

(.58) 

1.19*** 

(.39) 

1.91*** 

(.55) 

-.33 

(.49) 

.67 

(.59)  

1.19* 

(.62) 

1.26*** 

(.39) 

.90** 

(.43) 

1.14*** 

(.40) 

  

log of counter’s  

distance to the border 

-.03 

(.15) 

-.07 

(.11) 

-.05 

(.12)   

.06 

(.12) 

.08 

(.10) 

 .04 

(.13) 

 .01 

(.11) 

.14 

(.16) 

-.04 

(.12) 

-.01 

(.13)  

.01 

(.13) 

.02 

(.10) 

.01 .03 

(.11) (.13) 

  

log exchange rate x  

log of counter’s  

distance to the border 

.04 

(.09) 

.09* 

(.05) 

  .04 

  (.07) 

-.20*** 

(.06)  

-.20*** 

(.04) 

-.10   

(.08) 

-.08 

(.05) 

-.13** 

(.06) 

.08 

(.06) 

-.03 

(.07) 

 -.08 

(.08) 

-.09* 

(.05) 

-.08 

(.05) 

-.08 

(.05) 

  

Consumer Sentiment  

Index (Republic of  

Ireland) 

.005*** 

(.001) 

.005*** 

(.001) 

  .004*** 

(.001) 

.003*** 

(.001) 

.002*** 

(.001) 

.001 

(.001) 

.003*** 

(.001) 

.004*** 

(.001) 

.003*** 

(.001) 

.002*** 

(.001) 

.002*** 

(.001) 

.002*** 

(.001) 

-.0001 

(.001) 

.003*** 

(.001) 

  

Consumer Confidence  

Index (Northern  

Ireland) 

.001* 

(.001) 

.00003 

(.001) 

-.001 

(.0004) 

.001 

.(001) 

.0002 

(.001) 

-.001 

(.001) 

.0001 

(.0004) 

.002 

(.001) 

.0006 

(.0005) 

-.0001 

(.001) 

.001* 

(.0005) 

.0004 

(.001) 

.001*** 

(.0004) 

.0003 

(.0005) 

Month dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Standard errors Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust Robust 

R-squared 0.03 0.04 0.03 0.04 0.05   0.06 0.04 0.03 0.01 0.02 0.02 0.04 0.06 0.01 

N 7,200 7,200 7,200 7,200 7,200 7,200 7,200 18,000 18,000 18,000 18,000 18,000 18,000 18,000 
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the weekends. As expected, the effect of a 1% rise in the exchange rate on daily car 

flow is positive (1.05%). Lagged exchange rate values were included alongside 

contemporaneous rates, but no lagged effect was found. As expected, the effect of 

the exchange rate decreases by 0.12-15% as distance to the border increases by 1%, 

but the effect is only statistically significant during 12-3pm. The lack of 

significance on the interaction during 9am-12pm is likely due to relatively low car 

flow on Sunday mornings because Sunday trading laws in Northern Ireland allow 

shops to open 1pm-6pm.  

 

In Table 2.2 and 2.3, the consumer sentiment index in Ireland is statistically 

significant on most occasions. A one unit increase in consumer sentiment increases 

daily car flow into Northern Ireland by 0.3% on the average road. Shoppers 

returning to Ireland at the weekend are observed in Table 2.3 where the effect of the 

exchange rate is 2% during 3pm-9pm. Given that shops typically close by 9pm on 

Saturdays and 6pm on Sundays the reduced effect (1%) after 9pm is expected. The 

spatial effect of the exchange rate (0.2%) in Table 2.3 is similar to Table 2.2. There 

is no effect of the exchange rate on weekend car flow into Ireland before 3pm and 

consumer confidence in Northern Ireland fails to consistently reach statistical 

significance. This coincides with the abundance of anecdotal evidence that during 

the period of analysis cross-border shopping flows were south to north.27    

 

Switching to weekdays, the elasticity of cross-border shopping in Northern Ireland 

remains at 2% during 9am-3pm, and the effect is statistically significant at 1% 

(Table 2.2). The effect on daily car flow is approximately 1%, similar to the 

weekends. During the weekdays, late night shopping hours extend the closing time 

of the majority of retail shops. This coincides with the different effect of the 

exchange rate on flows into Northern Ireland during 3pm-6pm on weekdays 

compared to weekends (Table 2.2). The journey back to Ireland during the 

weekdays is observed in Table 2.3 during 3pm-12am.  

 

To note, the R-squared value is small in Table 2.2 and 2.3, ranging between 1-8%. 

This low value is expected because the data is observed daily, and the exchange rate 

                                                        
27 This result holds when the Sterling to Euro exchange rate is used instead, because movements in 

both currencies are strongly correlated.  
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is the only daily explanatory variable affecting car flow that is included. In a 

robustness check in Section 2.6, the total car flow at a counter during each quarter is 

added to control for changing traffic volumes, and the R-squared increases to 67%.  

 

Studies show that prices of similar goods sold in different countries are sticky, and 

that the primary source of real exchange variation is nominal variation (Engel and 

Rogers, 1996; 2001). To confirm the appropriateness of nominal rates in this study, 

real exchange rates are calculated using the monthly Consumer Price Indices (CPI) 

for Ireland and the UK.28 The UK’s CPI (including England, Scotland, Wales as 

well as Northern Ireland) is placed in the denominator and the Irish CPI in the 

numerator. Figure 2.4 in Appendix 2.A illustrates the close-knit relationship 

between the two exchange rates. Table 2.5 in Appendix 2.A shows the effect of the 

real exchange rate on car flow into Northern Ireland during 12pm-3pm. The size of 

the coefficients and their statistical significance are robust to the change in 

exchange rate. Although not shown in this paper, the results hold in all other 

specifications.  

 

As another additional measure, the difference in car flow between lanes (the net 

flow) is used as a dependent variable, and the results for flows into Northern Ireland 

are contained in Table 2.6a and Table 2.6b in Appendix 2.B. See Table 2.1 for  

summary statistics on net car flow. Given the results for each direction in Table 2.2 

and Table 2.3, the results are as expected. A rise in the exchange rate increases net 

car flow into Northern Ireland before 3pm as cars travel to shopping, and decreases 

net car flow after 3pm as shoppers return home. The size and statistical significance 

of the coefficients are robust to the change in dependent variable.29  

 

In the absence of detailed survey data, it is not possible to determine whether a rise 

in the value of the Euro increases the supply of cross-border shoppers, the 

frequency of shopping trips, the total spend per shop, or some combination of these 

factors. A rise in the exchange rate might increase the supply of shoppers if the rise 

                                                        
28 Data is obtained from https://www.cso.ie/en/statistics/prices/ and https://www.ons.gov.uk 

/economy/inflationandpriceindices.  
29Gross flows were also attempted i.e. the total number of cars on both lanes at any given time. The 

results are as expected with similar coefficients and statistical significance.  
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compensates for the cost of travel for people who live outside of the border region. 

This is a possibility because according to Figure 2.2, the strengthening of the Euro 

after the UK’s EU membership referendum (Brexit) is accompanied by a visible 

increase in car flows travelling into Northern Ireland. According to a survey 

conducted by InterTradeIreland, in the third quarter of 2016, 56% of cars surveyed 

in border shopping centre car parks in Northern Ireland where registered to Ireland, 

the highest level for almost a decade.30 On the other hand, the exchange rate does 

not appear to significantly affect the frequency of shopping trips because research 

from Kantar Panel after the Brexit referendum shows that 79% of cross-border 

shoppers said that they will maintain their current level of grocery shopping in 

Northern Ireland.31 However, an increase in spend per trip is feasible because a rise 

in the value of the Euro means that the shopper can purchase relatively more in their 

current trip. If the shopper instead chooses to spread the increased expenditure over 

two trips, the cost of travel will be doubled, possibly outweighing any cost saving 

from the appreciation. Of course, not all cross-border shopping will be motivated by 

the exchange rate. Not analysed in this paper is that shoppers may cross the border 

to purchase brands not available in their home country or better-quality produce. 

Research shows that 42% of shoppers from Ireland believe that there are better 

quality products in Northern Ireland.32  

 

2.5.2 Economic effect of cross-border shopping  

 

There is no dataset of traffic flow at every border crossing point in Ireland, so it is 

not possible to calculate a precise estimate of the total number of cars that cross the 

border when the exchange rate rises. However, using available data and the daily 

effect of 1% in Table 2.2, it is possible to estimate an indicative figure. A recent 

Government estimate states that 102,660 cars cross the major border points per 

day.33 This includes crossings on both sides of the road. Assuming that half of this 

figure is travel into Northern Ireland (51,330), a 1% rise in the exchange rate, 

increases car flow into Northern Ireland by 513 cars. The Central Statistics Office in 

                                                        
30 See footnote 14. 
31See footnote 13. 
32ibid. 
33 See footnote 3. 
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Ireland estimates that the average amount spent by households in 2010 on a 

shopping trip to Northern Ireland was €274. 34  Survey evidence shows that the 

majority of cross-border shopping trips are taken by one or two people from the 

household (78%) (CSO, 2018). Knowing this, it is reasonable to assume that 

household members travel in the same car. Multiplying the average household 

spend in Northern Ireland of €274 by the 513 cars that cross the border, Northern 

Ireland retailers receive an estimated €140,562 ($165,075) when the exchange rate 

rises by 1%. This is a rough estimate, and functions as a guideline rather than a 

precise measure, as the estimated total spend is sensitive to the average amount 

spent in any given year. However, the same survey was conducted eight years later 

in 2018, and the average spent by households increased by only €1 (CSO, 2018).   

 

Cross-border shopping affects local and regional economies, especially the retail, 

entertainment and restaurant sectors located near a border. The economic effect 

depends on the reliance on retail sales as a source of Government revenue and 

employment, and the current state of the economy. The retail sector is an important 

source of employment in Northern Ireland. The most recent Census in 2011 shows 

that the retail and wholesale sector represented 26% of private sector employment 

and 18% of total employment.35 In 2017, shoppers crossing the Border spent €418 

million ($493m) in Northern Ireland, which is approximately 7% of Northern 

Ireland’s GVA in retail and wholesale trade. 36  For policymakers in Northern 

Ireland, cross-border shopping matters because sales tax receipts and employment 

in the retail sector, especially near the border, becomes exposed to non-domestic 

economic trends. Furthermore, the exchange rate is volatile making it difficult for 

border retailers to predict their future profitability. Meanwhile in Ireland a €300 

million fall in 2017 tax revenue has been attributed to cross-border shopping, but 

the economic effect is reported to be negligible because of a healthy economy.37  

 

                                                        
34 The report is available at www.cso.ie/en/media/csoie/releasespublications/documents/labour 

market/2010/qnhs_xborder0210.pdf 
35Statistics available at www.agendani.com/analysing-the-workforce/.  
36See footenote 5. 
37See www.independent.ie/business/irish/crossborder-shoppers-418m-spend-props-up-norths-

economy-36395868.html, and https://www.independent.ie/business/irish/crossborder-shoppers-cost-

state-300m-in-tax-revenue-36137546.html.  
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2.6 Robustness checks  

 

The results from a series of robustness checks are outlined in this section. The 

results hold for all specifications, but only car flow into Northern Ireland during 

12pm-3pm is presented. Firstly, the random effects estimator is sometimes 

considered a contentious choice. To ease concerns, Table 2.7 in Appendix 2.C 

shows that there is similarity between the random effects and fixed effects results, 

except for the value of the R-squared. Distance to the border cannot be included 

alongside counter fixed effects so for a fair comparison, the effect of the exchange 

rate irregardless of distance to the border is compared.  

 

Secondly, several additional variables are included in the main analysis as 

robustness checks (Table 2.4) to show that it is reasonable to express confidence in 

the main results presented in Section 2.5.1. Column (1) in Table 2.4 shows the main 

result found in Table 2.2 for ease of comparison. The biggest endogeneity concern 

in this paper is omitted variable bias. The seasonality dummies do not vary across 

years and cannot capture time-varying trends in traffic volumes. Furthermore, the 

consumer confidence index only controls for changes in national trends. There may 

be concerns that unobservables that vary across counters and time are affecting the 

estimation of the exchange rate affect. The total volume of traffic (on both lanes) 

per quarter, and at each traffic counter, is included to control for changing traffic 

volumes across counters. The variable itself does not have a meaningful 

interpretation but acts as a proxy for unobservables. Quarterly traffic volumes do 

not appear to be correlated with the exchange rate effect because car flow per 

quarter is statistically significant at 1%, but the exchange rate and its interaction 

with distance remain unaffected by its inclusion.  
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Table 2.4 The daily effect of the exchange rate on car flow towards Northern Ireland at traffic counters, weekends versus weekdays 2013-17 

Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to two decimal places where possible. Time intervals are 3 hours long and  

end on the 59th minute, e.g. 6-9am refers to 6.00am to 8.59am.  A few days of weather forecast are missing and the number of observations is reduced in Columns (5) and (6).

Log of car flow 

towards Northern 

Ireland 

(i) Weekend 12pm-3pm  (ii) Weekday 12pm-3pm 

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

Car flow per quater 

 
4.73e-07*** 

(1.63e-07) 

     4.61e-

07*** 

(1.48e-07) 

    

          

Public holiday 
  -.10***      .12***    

  (.02)      (.03)    

Road issue 
   -.03 

(.04) 

     -.04   

        (.05)   

Temperature  
    -.001*      -.0003  

    (.001)       (.001)  

Rainfall      
-.0003 

(.0004) 
     

.001*** 

(.0002) 

log of exchange rate  

(€:£) 

2.08*** 2.02***  2.09*** 2.09*** 2.10*** 2.08*** 1.79*** 1.72*** 1.79***  1.80*** 1.79*** 1.79*** 

(.50) (.45) (.50) (.52) (.50) (.50) (.40) (.32) (.40) (.40) (.40) (.40)   

log of traffic counter’s 

distance to the border 

.04 

(.12) 

.05 

(.08) 

.04 

(.12) 

.04 

(.12) 

.04 

(.12) 

.04 

(.12) 

.07 

(.14) 

.08 

(.10) 

.07 

(.14) 

.07 

(.14) 

.10 

(.14) 

.07 

(.14) 

log of exchange rate x  

log of traffic counter’s 

distance to the border 

 

Consumer Sentiment  

Index (Republic of  

Ireland) 

-.15*** 

(.06) 

 

.003*** 

(.001) 

-.14*** 

(.05) 

 

.003*** 

(.001) 

-.15*** 

(.06) 

 

.004*** 

(.001) 

-.16** 

(.06) 

 

.004*** 

(.001) 

-.16*** 

(.10) 

 

.003*** 

(.001) 

-.16*** 

(.06) 

 

.003*** 

(.001) 

-.15*** 

(.05) 

 

.002*** 

(.001) 

-.13*** 

(.04) 

 

.002*** 

(.001) 

-.15*** 

(.05) 

 

.002*** 

(.001) 

-.15*** 

(.05) 

 

.003*** 

(.001) 

-.15*** 

(.05) 

 

.003*** 

(.001) 

-.15*** 

(.05) 

 

.002*** 

(.001) 

Consumer Confidence  

Index (Northern Ireland) 

-.0001 

(.0005) 

-.002** 

(.001) 

-.0004 

(.0005) 

.00004 

(.0005) 

-.0001 

(.001) 

-.0001 

(.0005) 

-.0001 

(.001) 

-.002*** 

(.001)   

-.0001 

(.001) 

.00003 

(.0005) 

-.0001 

(.001) 

-.0001 

(.0005) 

Month dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

R-squared 0.03 0.67 0.03   0.03 0.03 0.03 0.02 0.67 0.02 0.02 0.02   0.02   

N 7,200 7,200 7,200 7,200  7,168 7,168 18,000 18,000 18,000 18,000 17,936 17,936 
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The R-squared increases dramatically to 67%, and this shows that car flow per 

quarter is a good proxy and explains a significant amount of the variation in car 

flow across counters. Cross-border shopping changes in frequency during public 

holidays and this may bias the size of the exchange rate effect. A dummy variable 

equal to one if there is a public holiday in Northern Ireland or Ireland is included. 

The expected sign on the coefficient is ambiguous. For example, on Christmas day, 

not many cars will be on the road, whereas during bank holidays there will be a 

surge in shopping as people take advantage of time of work. ‘Public holiday’ is 

statistically significant at 1%, and the main result in Column (1) is maintained. 

Another factor affecting car flows are road events such as accidents, road works and 

road closures. These events will reduce car flow at a given time either because 

traffic is slowed or because it is diverted. ‘Road issue’ is a dummy variable equal to 

1 if a road experiences an event that day, and there is a road issue for 20% of the 

observations. The variable is not statistically significant and is negative as expected. 

Meanwhile, there is little change to the exchange rate coefficients.    

 

A person’s propensity to go shopping might be affected by the weather conditions. 

People might be more likely to shop when it is sunny and least likely when there is 

heavy rain. Like the exchange rate, weather conditions vary daily, and there may be 

a concern that the weather effect is entangled in the exchange rate effect. The 

maximum air temperature (°C) and precipitation amount (mm) at a weather station 

outside Longford Town in the border region is obtained from The Irish 

Meteorological Services website and is used as a proxy for weather at all traffic 

counters.38 The small size of the island means that weather conditions will not vary 

greatly between traffic counters in the border region. Temperature affects car flow 

at the weekend, and rain affects car flow during weekdays. If the temperature rises 

by 1°C at the weekend, car flow falls by 0.1% on the average road at the weekends. 

If rainfall increases by 1mm, car flow rises by 0.1% on the average road during the 

weekdays. Despite the weather having a statistically significant effect on car travel 

into Northern Ireland, the effect of the exchange rate remains unaffected.   

 

                                                        
38 The station name is Mt_Dillon and the coordinates of the station are Latitude = 53.723 and 

Longitude = -7.975. The data is available at www.met.ie/climate/available-data/historical-data.  
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2.7 Conclusion 

 

Movements in the real exchange rate between countries sharing an international 

border acts as a demand shock through its effect on the propensity of consumers to 

cross the border and shop at foreign retail stores. This paper employs a daily dataset 

of car flows and the exchange rate on the Island of Ireland to estimate how 

responsive consumers are to the nominal exchange rate. Identification is achieved 

by exploiting the daily exchange rate, the spatial variation in the effect of the 

exchange rate and by focusing on cross-border journeys made by car at different 

times of the day. The average border crossing has an elasticity of cross-border 

shopping with respect to the exchange rate of 2% during 9am-3pm. Equivalently, an 

estimated 513 cars cross the entire border into Northern Ireland when the Euro 

appreciates by 1%. The main result is robust to controlling for the quarterly volume 

of traffic at counters, the weather, road works, and public holidays. The result is 

also robust to a specification in which the dependent variable is the difference in car 

flow between both lanes. The literature on the effect of the exchange rate on cross-

border travel is small and focused on the North American context. This paper 

contributes to the literature by documenting the effect of the exchange rate at a 

border outside of North America. 
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Appendices 

 

Appendix 2.A 
 

 
Table 2.5 The effect of the real exchange rate on car flow towards Northern Ireland at 

traffic counters, per day 2013-17 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are in parentheses. Numbers are rounded to two 

decimal places where possible. 

 

Figure 2.4 Real and nominal exchange rate (Republic of Ireland/Northern Ireland), per day 

2013-17 

 

 

 

 

 

 

 

 

 

 

 

 

Log of car flow towards Northern Ireland 
12pm-3pm 

(1) Weekend (2)Weekday 

log of the real exchange rate  
2.47*** 

(.49) 

2.15*** 

(.55) 

log of traffic counters distance to the border 
.06 

(.13) 

.09 

(.14) 

log of exchange rate (€:£) x log of traffic  

counter’s distance to the border 

-.20*** 

( 06) 

-.19*** 

(.04) 

Consumer Sentiment Index  

(Republic of Ireland) 

.004*** 

(.001) 

.003*** 

(.001) 

Consumer Confidence Index  

(Northern Ireland) 

.00001 

(.0005) 

-.0001 

(.001) 

Month dummies Yes Yes 

Standard errors Robust Robust 

R-squared 0.03 0.02 

N 7,200 18,000 
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Appendix 2.B 
 

 
Table 2.6a The daily effect of the exchange rate on net car flow towards Northern Ireland at traffic counters, at the weekends 2013-17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are in parentheses. Numbers are rounded to two decimal places where possible. 

Each time interval is three hours long and ends on the 59th minute, for example 6-9am refers to 6.00am to 8.59am. 

 

-Appendix continues on the next page- 

 

Log of net car flow towards 

Northern Ireland 

Weekend 

(1) 

6-9am 

(2) 

9-12pm 

(3) 

12-3pm 

(4) 

3-6pm 

(5) 

6-9pm 

(6) 

9-12am 

(7) 

All day 

log of exchange rate  

(€:£) 

.81 

(.78) 

2.14*** 

(.67) 

1.94*** 

(.38) 

-2.22*** 

(.48) 

-2.60*** 

(.50) 

-1.05** 

(.43) 

-.14 

(.213) 

log of counter’s distance to the 

border 

-.01 

(.07) 

.07 

(.05) 

.09*** 

(.02) 

-.08*** 

(.03) 

-.12*** 

(.03) 

-.05 

(.04) 

-.01 

(.01) 

log of exchange rate x log of 

counter’s distance to the 

border 

-.08 

(.10) 

-.21*** 

(.07) 

-.20*** 

(.041) 

.23*** 

(.05) 

.27*** 

(.06) 

.14** 

(.06)  

.02 

(.02) 

Consumer Sentiment  

Index (Republic of Ireland) 

-.002*** 

(.001) 

-.001** 

(.0005) 

-.001*** 

(.0003) 

.001*** 

(.0003) 

.001** 

(.0003) 

.001** 

(.0007) 

-.0002 

(.0001)   

Consumer Confidence  

Index (Northern Ireland) 

.001 

(.0007) 

-.0001 

(.001) 

.0005 

(.0004) 

-.001** 

(.0005) 

-.001** 

(.0005) 

-.0002 

(.0008) 

-.0003 

(.0002) 

Month dummies Yes Yes Yes Yes Yes Yes Yes 

Standard errors Robust Robust Robust Robust Robust Robust Robust 

R-squared 0.07 0.13 0.06 0.18 0.12   0.05 0.01 

N 7,200 7,200 7,200 7,200 7,200 7,200 7,200 



 33 

Appendix 2.B continued 
 
Table 2.6b The daily effect of the exchange rate on net car flow towards Northern Ireland at traffic counters, during the weekdays 2013-17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are in parentheses.  Numbers are rounded to two decimal places where possible. 

Each time interval is three hours long and ends on the 59th minute, for example 6-9am refers to 6.00am to 8.59am. 

Log of net car flow towards 

Northern Ireland 

 Weekday 

(1) 

6-9am 

(2) 

9-12pm 

(3) 

12-3pm 

(4) 

3-6pm 

(5) 

6-9pm 

(6) 

9-12am 

(7) 

All day 

log of exchange rate  

(€:£) 

-1.73*** 

(.49) 

2.50*** 

(.42) 

1.13*** 

(.39) 

-.47 

(.53) 

-.71 

(.53) 

-.95** 

(.48) 

-.06 

(.24) 

log of counter’s distance to 

the border 

-.21*** 

(.07) 

.10*** 

(.03) 

0.8*** 

(.02) 

.02 

(.04) 

.02 

(.04) 

-.03 

(.06) 

.0002 

(.01) 

log of exchange rate x log of 

counter’s distance to the 

border 

.20*** 

(.06) 

-.26*** 

(.05) 

-.12*** 

(.04) 

.06 

(.06) 

.07 

(.06) 

.14** 

(.07) 

.01 

(.03) 

Consumer Sentiment  

Index (Republic of Ireland) 

-.001 

(.001) 

-.002***  

(.0004) 

-.0003 

(.0003) 

.001** 

(.0003) 

.001*** 

(.0003) 

.002*** 

(.001) 

-.0002 

(.0002) 

Consumer Confidence  

Index (Northern Ireland) 

.001 

(.001) 

.0007** 

(.0004) 

.0001 

(.0003) 

-.0005 

(.0003) 

-.0001 

(.0004) 

.001** 

(.0003) 

.0001 

(.0002)   

Month dummies Yes Yes Yes Yes Yes Yes Yes 

Standard errors Robust Robust Robust Robust Robust Robust Robust 

R-squared 0.17 0.18 0.01 0.17 0.14 0.14 0.02 

N 18,000 18,000 18,000 18,000 18,000 18,000 18,000 
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Appendix 2.C 
 

 

Table 2.7 The daily effect of the exchange rate on car flow towards Northern Ireland at 

traffic counters, fixed versus random effects, 2013-17 
 

 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are in parentheses. Numbers are 

rounded to two decimal places where possible. 
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Log of car flow towards 

Northern Ireland 

12pm-3pm 

RE FE 

(1) 

All days 

(2) 

Weekend 

(3) 

Weekday 

(1) 

All days 

(2) 

Weekend 

(3) 

Weekday 

log of exchange rate (€:£) 
.70*** 

(.11) 

.88*** 

(.12) 

.63*** 

(.11) 

.70*** 

(.11) 

.88*** 

(.12) 

.63*** 

(.11) 

log of traffic counters 

distance to the border 

-.03 

(.12) 

-.05 

(.11) 

-.02 

(.12) 
- - - 

Consumer Sentiment  

Index (Republic of Ireland) 

.003*** 

(.001) 

.003*** 

(.001) 

.002*** 

(.001) 

.003*** 

(.001) 

.003*** 

(.001) 

.002*** 

(.001) 

Consumer Confidence  

Index (Northern Ireland) 

-.0002 

(.0005) 

-.0001 

(.0005) 

-.0001 

(.001) 

-.0002 

(.0005) 

-.0001 

 (.0005) 

-.0001 

(.001) 

Month dummies Yes Yes Yes Yes Yes Yes 

Standard errors Robust Robust Robust Robust Robust Robust 

Counter Fixed effect No No No Yes Yes Yes 

R-squared 0.02 0.03 0.03 0.89 0.92 0.92 

N 25,200 7,200 18,000 25,200 7,200 18,000 
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Chapter 3 

 

Crime highways: the effect of motorway expansion on 

burglary rates39 

 

3.1 Introduction 

 

Transport infrastructure is an integral component of the production and 

consumption process because it helps goods move between locations. The transfer 

of goods is also required in criminal activity, such as the relocation of stolen goods 

to the market where they are traded for cash. There is a large literature that 

documents how transport infrastructure construction reduces trade costs and shapes 

economic outcomes, such as urban growth, trade flows and land values (Atack et 

al., 2010; Donaldson and Hornbeck, 2016 and Michaels, 2008). However, little is 

known about the effect of new transport infrastructure on criminal activity.  

 

This paper studies the causal effect of connections to the motorway network on 

burglary rates in (the Republic of) Ireland using a spatially detailed dataset. 

Motorways are the highest standard of road in Ireland, providing high speed limits, 

free flowing traffic and connections between cities and towns. Analysis from the 

Irish police service details how specialised burglary gangs are exploiting the 

motorways connectivity to burgle distant targets while evading police detection.40 

The empirical analysis uses a dataset that links burglary rates in 562 Police Sub 

Districts (SDs) and connections to motorway junctions during 2004-15. 

Identification is achieved through the combination of the spatial variation in 

                                                        
39 At the time of submission, this paper has been issued a revise and resubmit at the Journal of 

Regional Science. I thank participants at the ASSA-AREUEA 2018, Spring Meeting of Young 

Economists, RES Symposium of Junior Researchers 2018, International PhD Conference in 

Economics in Leicester, AREUEA's 2017 Annual International Conference, 2017 Regional Studies 

Association Annual Conference and Trinity College Dublin Department of Economics PhD Working 

Group. For helpful comments and suggestions, I thank Nils Braakmann, Bryan Coyne, Dave 

Donaldson, Yue Huang, Martina Kirchberger, Ronan Lyons, Nicola Mastrorocco, Guy Michaels, 

Gaia Narciso, Alejandra Ramos, Marta Santolaria, Michael Wycherley, and two anonymous 

conference reviewers from the European Association of Young Economists. 
40 See http://garda.ie/Controller.aspx?Page=15036.  
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motorway connectivity, the timing of new connections and the inclusion of 

geographically detailed fixed effects. SDs are considered connected to the 

motorway network if there is a motorway junction within a ≤30km radius of the 

centroid (center). All motorways in Ireland, except one, connect to the captical city 

of Dublin and therefore connection to the motorway network intrinsically measures 

connection to Dublin City. This is important because Dublin is presumably where 

the majority of the trade in stolen goods takes place.  

This paper finds that new connections to the motorway network causes 5 burglaries 

in the average SD. This is equivalent to a 10% rise in the SD burglary rate. The 

effect is small but this is expected because SDs are geographically small units and 

presumably burglars seeking to evade police attention will disperse the location of 

their crimes. The rise in burglaries caused by motorway expansion is temporary and 

occurs in the year of connection only. It is estimated that 12,150 burglaries were 

dispersed because of motorway expansion. Further estimations show that this is 

equivalent to €65.5 million ($80.6 million) worth of stolen property. This is a small 

percentage of the total cost of the motorway (€8billion or $9.8billion), but it is a 

significant amount of wealth to be handled by the seven known burglary gangs. 

Concerns about potential endogeneity are relaxed using detailed robustness checks. 

The most important being that the causal effect of motorway connections is unique 

to burglary, as no effect is found among seven other types of crime including theft 

and vandalism.  

The novelty of this paper is to show that major road construction influences the 

spatial distribution of crime. This paper contributes a new economic outcome to the 

literature on the economic effects of infrastructure construction, as this is the first 

known paper to causally identify the effect of road construction on crime. The 

empirical literature provides causal estimates on the effect of roads, railroads and 

subways on a range of economic outcomes. Donaldson and Hornbeck (2016) use a 

historical sample of U.S. counties and find that counties that receive rail access in a 

year experience an increase in aggregate agricultural land rent. While Faber (2014) 

finds that industrial GDP, total GDP and government revenue decrease with 

proximity to the Chinese highway network. The trade literature has generally 

focused on the transportation of goods, but other studies find transport costs are 
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important in the movement of people. For example, Duranton and Turner (2011) 

find that an approximate 1% increase in the stock of roads increases driving by 1%. 

This paper also contributes to the literature on criminal location choice by showing 

that burglars take into account the layout major roads when deciding where to 

commit offences. There exists economic literature on the location of criminal 

activity, and criminology literature on the location of burglaries (Brantingham and 

Brantingham, 1981; Cracolici and Uberti, 2009; Glaeser and Sacerdote, 1999; 

Fabricant, 1979; Bernasco and Luykx, 2003; Polvi et al., 1991). Although this paper 

focuses on the motorway network, the findings do not show the relative 

unimportance of the layout of lower level roads, such as local roads. Even when 

using the motorway, a burglar must interact with lower level roads to reach 

destinations. The key insight is that motorways provide a high-level of connectivity 

that other road types do not, and this special function is exploited by burglars to 

allow them to geographically expand their operations in a bid to maximise their 

return. A simple theoretical framework incorporating insights from the traditional 

Becker (1968) crime model supplements the empirical analysis and outlines how 

motorways affect the criminal location.  

The immediate response of burglars to motorway expansions is a curious result. A 

possible explanation is that the probability of being caught by the police is lowest in 

areas recently connected to the motorway network. If motorway-related burglaries 

have not happened yet, police vigilance has not been initiated. Criminals may 

exploit their ability to react quicker to insufficient policing, in comparison to that of 

the police force. Another important aspect to the rise in burglaries near new 

motorways is whether motorway expansion increases the amount of burglary 

activity in the economy or whether it relocates existing burglaries (Chandra and 

Thompson, 2000). No formal test is conducted, but it is hypothesised that 

motorways are the artery to attractive crime locations, rather than increasing the 

stock of burglaries nationwide. Among other reasons, the biggest indication of 

reorganisation is that the number of burglaries in Ireland remains relatively steady 

between years, despite vast motorway growth.  

The analysis is extended to show that motorway targeted law enforcement in 2016 

was successful in reducing burglaries nationwide. This provides additional weight 
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to the argument that motorways are affecting the location of burglaries. The new 

policing measures were launched after a period of no motorway growth, suggesting 

that burglars continue to exploit motorways in the years after connection. It is very 

likely that burglar’s return to previously targeted areas after a period of time, but the 

revisitation does not appear to be patterned with the year of motorway connection, 

making it difficult to quantify in this paper. It is for this reason that this paper does 

not provide an estimation of all motorway-related burglaries and focuses on the 

immediate aftermath of motorway expansion. 

For policymakers, the findings in this paper identify that there may be negative 

crime externalities generated by major road developments. Policymakers should 

incorporate the externality into any cost-benefit analysis of future road 

infrastructure developments. The main cost is the need for immediate targeted law 

enforcement on all new major roads to reduce the externality, such as police 

checkpoints at motorway entries and exits. The results are particularly relevant to 

prosperous EU member states in Western and Northern Europe e.g. France and 

Belgium, where the majority of organised property criminals are operating 

(Europol, 2017). Organised property crimes (thefts, robberies, burglaries, ATM 

theft and motor vehicle theft) are a relatively new and understudied occurrence (EU 

Commission, 2017). Future research may wish to investigate this type of criminal 

behaviour further, such as, other factors determining crime location and the 

structure of the criminal networks.  

The remainder of the paper is structured as follows. Section 3.2 discusses the 

contextual background of the organised burglaries and Section 3.3 outlines the 

theoretical framework. In Section 3.4, the data sources and the variables used in the 

empirical analysis are described. The empirical strategy is described in detail in 

Section 3.5. In Section 3.6, the empirical results are explained and robustness 

checks are provided in Section 3.7. Section 3.8 extends the analysis to the 

introduction of anti-burglary measures in Ireland. Section 3.9 concludes. 

 

3.2 Context 
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Approximately one burglary is committed every one and half minutes in the 

European Union (EU), and some member states register one thousand burglaries per 

day (Europol, 2017). Organised property crimes carried out by highly specialised 

and mobile organised crime groups are one of Europol’s priority crime areas under 

the EU policy cycles of 2014-17 and 2018-21 (European Commission, 2017).41 The 

property crime offences include organised burglaries, thefts, robberies and motor 

vehicle crimes. Burglary is one of the only crimes in the EU that grew in intensity 

during 2007 to 2010, rising by approximately 7% in the period (De Stercke et al., 

2014). Organised crime tends to conjure up imagery of the traditional Mafia-type 

models such as the Sicilian Mafia (Hess, 1973; Arlacchi, 1986; Gambetta, 1993). 

However, a recent EU-funded project about organised crime shows that removing 

the prominent Italian criminal networks from the picture, organised crime groups in 

Europe are largely similar and reflect a new strand of organised criminal activity 

(Savona and Riccardi, 2015). Criminal organisations appear to be changing and 

adapting their strategies by shifting their interests to new areas of activity that are 

less risky and less violent (Savona and Riccardi, 2015).  

 

Illegal activity in the Irish economy is estimated to be 1.1% of Gross Domestic 

Product (GDP) and organised crime in Ireland generates an estimated €1.7billion a 

year, which is more than the Irish Governments annual spend on the police service 

in 2016 (Savona and Riccardi, 2015).42 This is smaller than the 7% of Italian GDP, 

but it is still one of the highest percentages in the EU (Savona and Riccardi, 2015).43 

The Irish police service has stated that specialised burglary gangs are exploiting the 

motorways connectivity and speed limits to burgle distant rural targets.44 Figure 3.1 

illustrates that burglary rates are higher in SDs closer to the motorway network, 

relative to more isolated parts of the country. In 2016, the Irish police service 

launched nationwide measures to reduce motorway-related burglaries, and the 

number of burglaries increased nationally by 30%.45 Criminals using motorways as 

an escape route does not appear to be investigated by police services abroad in the 

                                                        
41 See https://www.europol.europa.eu/crime-areas-and-trends/eu-policy-cycle-empact. 
42 See www.irishtimes.com/news/crime-and-law/organised-crime-in-republic-worth-at-least-1-7bn-

annually-1.2848801.  
43 The top 7 are Ireland, Spain, France, Italy, Netherlands, Finland, and the United Kingdom. 
44 See footnote 40.  
45 ibid.  
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same detail as it has been in Ireland. However, it has been cited in crime and media 

reports for several other EU member states, including the United Kingdom and 

Belgium. 46  The lack of police attention towards motorway burglaries is not 

necessarily a reflection of a lack of this type of crime in other countries but likely 

due to the classification of individual burglary incidents as petty criminality 

(European Commission, 2017). 

 

The Irish police service estimates that 75% of all burglaries are carried out by 25% 

of offenders.47 The most common items stolen are jewellery, cash and televisions.48 

There are at least seven known criminal gangs involved in the burglaries, with one 

gang committing up to 25 burglaries per week, and therefore multiple burglaries per 

day.49 Unlike traditional Mafia-type gangs, these gangs do not appear to compete 

territorially with another, but instead appear to cooperate by selling information to 

rival gangs.50 The burglars exhibit a preference for targeting rural areas, presumably 

because police presence is much lower than in urban areas.51 Flying drones, night 

vision goggles and high-powered armoured cars are among the tactics used by the 

professional burglars to select targets and to escape.52 

 

Although based in Irish cities, the criminal gangs have connections and bases across 

the country and often hire local informants to carry out reconnaissance missions to 

scope out targets.53 The burglars are not all Irish residents and one of the gangs 

                                                        
46 For Belgium see http://www.domesticburglary.eu/, and for the United Kingdom see 

https://www.theguardian.com/business/2017/jan/24/ilford-highest-burglary-uk-moneysupermarket-

insurance-cambridge-manchester.  
47 See footnote 40. 
48 See https://www.homesecure.ie/home-burglary-stats-ireland/ 
49 See http://www.sundayworld.com/news/crimedesk/irelands-burglary-gangs-the-six-who-have-

created-a-climate-of-fear, retrieved and http://www.independent.ie/irish-news/courts/highly-

sophisticated-eastern-european-thieves-making-a-fortune-in-burglaries-targeting-rural-ireland-

35605436.html 
50 See https://www.irishmirror.ie/news/irish-news/crime/gangs-travelling-burglars-posting-stolen-

1806747 
51 See footnote 40. 
52 This information was found in the following three newspaper articles: www.independent.ie/irish-

news/news/burglary-thugs-have-night-vision-goggles-highpowered-carsand-no-fear-of-gardai-

30691784.html and www.independent.ie/irish-news/news/burglary-thugs-have-night-vision-goggles-

highpowered-carsand-no-fear-of-gardai-30691784.html and http://www.herald.ie/news/night-vision-

assault-rifles-body-armour-gardai-are-outgunned-29245443.html   
53 See footnote 40.  
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travelled from Eastern Europe to commit crimes.54 The Irish police have detailed 

how it is difficult to catch these travelling burglars because they often offload their 

stolen loot as quickly as possible. In some cases, they travel immediately from the 

crime location to the selling market.55 In other cases, they store the stolen items. 

They may put the items into padded envelopes and post them to a pre-arranged 

address, or store the goods outside in wheelie bins over night.  

 

Figure 3.1 Burglary rates in Police Sub Districts and the motorway network in 2015  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 Theoretical framework 

 

                                                        
54 See www.independent.ie/irish-news/courts/highly-sophisticated-eastern-european-thieves-making-

a-fortune-in-burglaries-targeting-rural-ireland-35605436.html.  
55 See footnote 52.  
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The economic analysis of criminal behaviour is based on the premise that criminals 

are concerned with maximising profit and avoiding detection. The economic 

incentives of crime are rooted in Becker’s (1968) seminal contribution and later 

extended by Ehrlich (1973). In the model an individual decides to commit a crime if 

the expected benefits from the crime are greater than the expected costs. The model 

has mainly been applied to property crimes, and a small literature has applied the 

model to violent crimes (Grogger, 2000). A simple framework is presented in this 

section that adopts insights from the Becker model, to provide the basis to expect 

the allocation of burglaries to areas near a motorway. The decision to commit a 

burglary is outlined first, followed by the choice of crime location. 

 

3.3.1 The decision to commit a burglary 

 

A risk neutral agent (i) decides whether or not to commit a burglary by calculating 

the average expected profit (π) per burglary offence: 

 

(3.1) πi  =  Pi(Yi − Fi) + Yi(1 − Pi) 

 

P is the probability of being caught and convicted, Y is the resale value of the stolen 

goods and F is the extent of the punishment. π is falling in P and F, and rising in 

Y.56 The first term on the right hand side of Equation (3.1) is the expected gain from 

committing a crime that results in getting caught, while the second term represents 

the gain from crime that does not end in getting caught. The decision-maker 

chooses to commit the burglary if the expected profits from committing the offence 

are greater than earnings from legal work (w): 

 

(3.2) Burglei = {
1 if πi > wi 
0 if wi > πi

    

 

3.3.2 Location choice 

 

                                                        
56 Previous theoretical models argue that the decision to commit a burglary or theft in a certain area 

depends on the trade-off between the probability of arrest and the possible stolen goods in the area 

(Deutsch et al., 1987; Deutsch and Epstein, 1998). 
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If the individual chooses to commit a burglary, they next decide on a location for 

the crime. The individual first calculates the expected gains of committing a 

burglary in j alternative locations.57 The probability of being caught and convicted 

for committing a burglary in j is:  

 

(3.3) Pi,j(Ti,j, Ei,j, εi,j) 

 

j= 1, 2, …, k 

 

T is the travel time from the target location to the base address of the individual or 

the selling-market. E is the effectiveness of the local police and ε is a residual term.  

The probability of being caught and convicted is rising in T  and E , and the 

probability of being caught varies geographically. Motorways connect distant 

locations through high-speed limits and a lack of traffic barriers, thereby decreasing 

the time that the individual is in transit with the stolen goods. The less effective the 

police, the more likely a burglar can evade detection. Examples of other factors that 

might affect the probability of being caught are the presence of street lighting and 

environmental features such as topography. Nighttime lighting in an area increases 

the burglar’s visibility, and mountainous areas may experience fewer burglaries 

because navigating through the area is difficult. The expected profit accumulated 

from committing a crime in a given neighbourhood is shown in Equation (3.4). The 

values of Y and F calculated in Equation (3.1) are inputted into the calculation: 

 

(3.4) πi,j  =  Pi,j(Yi − Fi) + Yi(1 − Pi,j) 

 

The individual chooses to commit the burglary in the location where they can 

collect the greatest expected profit. Burgle is a binary variable that equals one when 

the offence will be committed in location j, which is conditional on the expected 

profit in that location being greater than in an alternative location: 

 

                                                        
57 Studies in criminology argue that burglars follow a multiple-stage decision making process when 

selecting a crime location (Bernasco et al., 2017) 
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(3.5) Burglei,j =  {
1 if  πi,j > πi,−j 

0 if  πi,−j > πi,j
       

 

District diversification can occur, if for example travel time from j and police 

effectiveness in j is lower than in an alternative neighbourhood.58  

 

3.3.3 Extension 

 

Extending the simple framework in Section 3.3.2 to a population of identical 

individuals, the number of burglaries in j is equal to the number of individuals who 

choose to commit a burglary in j: 

 

(3.6) Burglariesj = burglarsj   

 

The theoretical framework presented in this section is static and per burglary.  The 

framework can also explain additional offences because the decision-maker follows 

the same process for each subsequent burglary. At every period of time, the 

individual updates the value of the variables and calculates another set of expected 

payoffs before deciding where to commit the next burglary. Ceteris paribus, as 

motorway expansion occurs, the probability of being caught and convicted changes 

geographically, and so does expected pay-offs. The chosen location will change if 

the preference ordering of locations between periods changes, otherwise the burglar 

will commit another burglary in the same location.  

 

3.4 Data 

3.4.1 Geographical layout of policing  

 

According to the 2016 Census, the (Republic of) Ireland has a population of 4.77 

million people.59 Northern Ireland is a political jurisdiction that is part of the United 

Kingdom, and is therefore not included in this study. For policing purposes Ireland 

                                                        
58 Deutsch and Epstein (1998) show using a theoretical model of two districts, that if the expected 

utility of crime and the probability of success are higher in one district, then the criminal specialises 

in this district, and never switches to the other district. 
59 Census Population returns are available at http://www.cso.ie/en/census/.  
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is divided into 28 Police Divisions. With the exception of Cork and Dublin, 

Divisions largely coincide with county borders.60 Police Divisions are used as the 

unit of analysis in Section 3.8. Each Police Division is made up of Policing SDs, 

and in total there are 563 SDs throughout Ireland with an average population of 

8,150. The main analysis in Section 3.6 uses SDs as the unit of analysis and the 

delineation of SDs is illustrated in Figure 3.1. The SD containing the Aran Islands is 

excluded from the main analysis because the centroid is located on the Aran Islands, 

which is not connected to the mainland by a road network. The main analysis uses 

the remaining 562 SDs. Each SD generally has 1 police station, the strength of 

which varies from 3 to 100 police officers. In some areas there are stations known 

as sub-stations, which typically feature one officer conducting administrative work 

adjacent to the parent station.61 Central Dublin (the City Centre) is made up of 9 

SDs, and the Dublin Metropolitan Region (County Dublin) contains 41 SDs. 

 

3.4.2 Burglary  

 

An Garda Síochána is the national police service in Ireland and is responsible for 

policing across the country. As part of their daily duties, police officers are required 

to record criminal activity on the PULSE system. The data is collated and added to 

the Garda Síochána Annual Report.62 The Central Statistics Office (CSO) is the 

Government body tasked with publishing the recorded crime statistics beginning in 

2003, which are provided on an annual basis for SDs.63 In 2015, burglary was the 

third largest crime type in Ireland, behind theft and public and social order offences. 

The Irish Crime Classification System (ICCS) defines a burglary as the 

unauthorised entering of a building or part of a building, either with the intent to 

commit an offence or having committed an offence.64 To account for heterogeneity 

                                                        
60 Cork is split into Cork City, Cork North, and Cork West. Dublin is split into six Dublin 

Metropolitan Regions: North, South, East, West, North Central, and South Central. The remaining 

Divisions are Cavan/Monaghan, Clare, Donegal, Galway, Kerry, Kildare, Kilkenny/Carlow, 

Laois/Offaly, Limerick, Louth, Mayo, Meath, Roscommon/Longford, Sligo/Leitrim, Tipperary, 

Waterford, Westmeath, Wexford, and Wicklow. 
61 See http://www.garda.ie/Controller.aspx?Page=2.  
62 See http://www.justice.ie/en/JELR/ExpertGroupStats.pdf/Files/ExpertGroupStats.pdf. 
63 Available at http://www.cso.ie/en/statistics/crimeandjustice/.  
64 ‘Domestic burglary’ is not included separately in the criminal code. See ‘Criminal Justice (Theft 

and Fraud Offences) Act, 2001’ at http://www.irishstatutebook.ie/eli/2001/act/50/ /12/.   
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in SD size, the ratio of the absolute number of crimes committed in a SD to the 

population of the SD is used as the dependent variable (expressed per 10,000 

persons). Population statistics for SDs are only available in 2011, but Section 3.7.5 

shows that the main result is robust to using yearly population data constructed from 

population growth figures in the 8 Regional Authorities of Ireland. The average 

burglary rate is 48 per 10,000 persons (see Table 3.9 in Appendix 3.A). 

 

Figure 3.2 shows the annual number of burglaries for different parts of Ireland 

during 2004-15.65 Figure 3.4 in Appendix 3.A presents the graph in annual changes. 

The number of burglaries in Ireland peaked in 2012 at 28,133, and was lowest in 

2007 at 23,603. Burglaries are concentrated in the Dublin region, accounting for 

37% of all burglaries during 2004-15. This is expected given that economic activity 

is concentrated in Dublin. More burglaries happen in regions served by a motorway, 

than in non-motorway regions and in Dublin (Figure 3.2). All regions experience a 

decrease in the number of burglaries in 2016 and this coincides with the 

introduction of national anti-burglary policing measures, which are analysed in 

Section 3.8.  

 

Figure 3.2 The number of burglaries each year in Ireland, 2004-16 

  

 

 

 

 

 

 

 

 

 

 

 

 

Notes. Categorisation is based on Police Divisions with (or without) a motorway in 2016 

                                                        
65 The rate of burglaries expressed as a percentage of Ireland’s population is small and is not suitable 

for graphing.  
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There are some limitations associated with using Irish crime data that must be 

considered before analysing criminal activities in Ireland. Firstly, crime counts are 

often an under representation of the true count, because not all crimes are reported 

to the police. The CSO estimates that 62% of household crimes were reported to the 

police in 2015, and that burglary was the crime that was most likely to be reported 

at 73% (CSO, 2016).66 Secondly, counting and recording rules typically mean that 

only the most serious offence is recorded in a criminal transaction. Lastly, the 

length of time between reporting a crime and the recording of the crime on the 

PULSE system could result in the misspecification or omission of crime data. 

However, these issues are systematic and patterns of variance are unlikely to exist 

across SDs, or be correlated with motorway expansion.   

 

3.4.3 Motorway  

 

There is approximately 100,000 km of road network in Ireland. In 2015 there were 

12 motorways, which are the highest standard of road and represent 916km of the 

total road network. In order to construct a measure of motorway access, the location 

and year of opening of junctions are identified. There is no official database on 

junction locations so firstly, the name of motorway junctions in Ireland is compiled 

from a website that lists motorway exits worldwide.67 Secondly, the geographic 

coordinates for junctions are retrieved from Google Maps. Thirdly, the location of 

motorway junctions is verified with official documentation illustrating the location 

of motorway junctions provided by the Irish Roads Authority.68 Fourthly, the year 

each junction opened is retrieved from a website that archives the development of 

the Irish road network. 69  All motorways in Ireland form part of a pre-existing 

national primary route, and motorway upgrades happened in segments. In some 

cases, motorway junctions open before the year the official motorway status is 

designated to the junction. This means that some road sections will be functioning 

as high-quality dual carriageways with motorway characteristics until the status is 

                                                        
66 These figures are taken from the CSO’s Crime and Victimisation National Household Survey that 

asks respondents about their experiences with crime, available at http:/www/pdf/20161019113647 

_QNHS_Crime_and_Victimisation_Q3_2015_full.pdf.  
67 Available at http://motorways-exitlists.com/ 
68 Available at http://www.tii.ie/tii-library/Network_Management/  
69 Available at http://www.irishmotorwayinfo.com/  
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given. The year the junction opened is used to identify the timing of motorway 

connections, and not the year of designation. Despite not being officially designated 

in some cases, criminals are able to exploit the connectivity and high-speed limits. 

The speed limit on Irish motorways is 120 km/h (75 mph).70 To note, no section of 

the motorway was downgraded during the period of analysis.   

 

Prior to 2004, there were 53 junctions and 84 junctions opened during 2004-15. See 

Table 3.1 and Figure 3.3 for annual junction openings and SD connections. All 

motorways, except one, connect to the capital city of Dublin. The biggest period of 

growth for the motorway network was during 2008-10, when more than half of new 

junctions opened. Infrastructure funding cuts after the 2008 recession, led to the 

delay of some motorway upgrades, and so no junctions opened during 2011-14.  

 

A SD is considered connected to the motorway network, if there is a motorway 

junction within ≤30km straight line radius of the SDs centroid.71 See the scale bar in 

Figure 3.1 for an illustration of 30km. Buffer distances in GIS software are used to 

create a dummy variable indicating the year of connection to the motorway 

network. For example, in 2005 a SDs nearest junction is 45km away. In 2006 

motorway expansion places a junction 25km away. In 2005, the SD was 

disconnected from the motorway network, and it became connected in 2006. New 

connections to the motorway network are then defined as the year the first junction 

within ≤30km opens. At the end of the period of analysis, 361 SDs are connected to 

the motorway network and 201 are disconnected. A common problem in the 

transport literature is measurement error related to how road access is measured 

(Picot et al., 2015). This concern does not apply in this dataset because the 

geographic coordinates for motorway junctions record the exact spatial distribution 

and local availability of motorways. 

 

                                                        
70 100 km/h (62 mph) for National Routes (Primary and Secondary) that are not motorway status. 80 

km/h (50 mph) for local and regional roads (50 km/h (31 mph) in built up areas). 
71 Buffer distances up to 50km were attempted. 30km was chosen because the effect was largest and 

of greater statistical significance. Studies find a very high correlation between straight line distances 

and drive time distances (Boscoe et al., 2012; Phibbs and Luft, 1995). However, exceptions exist 

near physical barriers (Boscoe et al., 2012). 
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Table 3.1 The number of motorway junctions opened and Sub Districts connected, each 

year during 2004-15 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3 Motorway junctions by year of opening  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year 
Junctions  

opened 

Sub Districts 

connected 

Before 2004 53 203 

2004-15 84 158 

2004 7 40 

2005 11 9 

2006 8 5 

2007 7 16 

2008 10 17 

2009 18 40 

2010 20 31 

2011-14 0 0 

2015 3 0 
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3.5 Empirical strategy 

 

The causal effect of motorway connection on burglary rates is analysed using 

standard panel data methods. The fixed effects estimation takes the following form: 

 

(3.7) burglary ratei,t = δ + θi + αt + βmotorwayi,t  + εi,t    

 

‘burglary rate’ is the number of burglaries per 10,000 persons, i is the SD (562) and 

t is the year (2004-15). Two variables are used separately to test the effect of 

motorways. The first is a dummy variable that takes on the value of 1 when the first 

junction within a ≤30km radius of the SDs centroid opens, and 0 otherwise.72 The 

second is a dummy variable indicating the presence of a motorway junction within 

≤30km radius. Motorway expansion is not the only determinant of burglary location 

so a SD fixed effect (θi) is included to remove time-invariant unobservable 

characteristics that vary across SDs, e.g. topography and deprivation. αt  is a set of 

year dummies that control for national trends in crime, e.g. higher rates of criminal 

behaviour during a recession (Bell, et al., 2017; Hargaden, 2016). Standard errors 

are clustered at the SD level. 

 

As detailed in the theoretical framework in Section 3.3, a positive relationship 

between motorway connection and the burglary rate is expected. The rationale 

being that connection to the motorway network allows criminals to escape the SD 

and reach their final destination more quickly. Exogenous variation is created by 

exploiting the combination of the spatial variation in motorway connectivity, the 

timing of new connections and the inclusion of geographically detailed fixed 

effects. This is made possible by the geographically detailed nature of the data, 

which links SDs to the motorway at a spatially granular dimension and overtime. 

Therefore, after adjusting for local and national factors that influence the level of 

crime, β is interpreted as the causal effect of motorway connection on burglary.  

 

                                                        
72 Analysis using connections to all junctions within ≤30km radius was attempted. Only the first 

junction has an impact on burglary. This is presumably because the first junction opening represents 

the year the SD became accessible by burglars.  
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The main endogeneity issues revolve around the three common issues of omitted 

variable bias, reverse causality and the endogenous placement of roads (Picot et al., 

2015). Unobserved effects causing crime may be present that can be time-invariant 

or time varying. In the case of time-invariant effects, using spatially detailed 

location fixed effects alleviates the concern, but this will not solve the problem of 

time variant effects (Holtz-Eakin and Schwartz, 1995). In Section 3.7.1, the 

relationship with motorway connections is shown to be unique to burglary rates, 

because other types of crime yield statistically insignificant effects. This is an 

important result because if omitted variable bias is present, other crimes will be 

similarly impacted by the motorway. The main omitted variable of concern is local 

changes in economic activity because it varies spatio-temporally. In Section 3.7.3, 

the main result is robust to the inclusion of a proxy of local economic activity as a 

control variable.    

 

The uniqueness of the causal relationship of motorways on burglary relaxes reverse 

causality concerns. For reverse causality to exist, the motorway connections would 

need to be driven by only burglary rates and no other crime type, which is unlikely. 

Furthermore, motorways are generally allocated to specific locations according to 

unobserved characteristics not orthogonal to their economic potential (Picot et al., 

2015). The concern of endogenous placement is eased because connections to 

randomly postponed motorway junctions have no statistically significant effect in 

Section 3.7.2. If problematic unobserved characteristics at motorway locations are 

biasing the result, this would be revealed by postponed junctions, because the 

unobserved variables exist even if the motorway does not yet.  

 

3.6 Results and discussion  

 

Table 3.2 presents the main results of the effect of motorway connections on 

burglary rates. The dependent variable is the number of burglaries per 10,000 

persons in the SD. The rate of burglaries is scaled to 10,000 because the average 

population of a SD is 8,150 persons. The presence of a motorway nearby is 

measured using the dummy variable  ‘motorway nearby’ that equals 1 if there is a 

motorway junction within ≤30km radius of a SDs centroid, and 0 for disconnected 
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SDs. New connections to the motorway are represented by the dummy variable 

‘new motorway connection’, which equals 1 in the year the first motorway junction 

opens within ≤30km radius of a SDs centroid. A positive coefficient is expected on 

both variables because criminals will commit burglaries in SDs close to the 

motorway network for ease of escape.  

 

Table 3.2 The effect of motorway connections on Sub District burglary rates (per 10,000 

persons), 2004-15 

 

 All Sub Districts 
Excluding Greater 

Dublin Area 

Number of 

burglaries per 

10,000 persons 

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

motorway nearby 
-.45   -.49  

(2.05)   (2.07)  

new motorway 

connection 

 4.83***   4.32** 
 (1.69)   (1.69) 

Sub District FE YES YES  YES YES 

Year dummies YES YES  YES YES 

Standard error Clust. Clust.  Clust. Clust. 

R-squared 0.94 0.94  0.72 0.72 

N 6,744 6,744  5,676 5,676 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are in parentheses.  

Numbers are rounded to two decimal places. 

 

New connections to the motorway network are statistically significant at 1% and the 

coefficient is positive as expected. Motorway connections cause 5 burglaries (10%) 

in the average SD in the year of connection. On the other hand, the presence of a 

motorway is negative and is not statistically significant. The effect on burglaries in 

the year of connection only is verified in Section 3.7.4 when lead and lag values of 

connection are not statistically significant. Although the increase in burglaries is 

small, it is intuitive because SDs are geographically small units, and criminals 

seeking to evade police attention will presumably spread the location of their 

crimes. One might suspect that activity in Dublin City and its surrounding suburbs 

is driving the result on ‘new motorway connection’. Dublin is the main motorway 

node of Ireland, economic activity in the region accounts for 45% of national GDP, 

approximately 30% of the population lives there and approximately 40% of 
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burglaries occurred there during 2004-15. However, this is not the case as 

connections are robust to the exclusion of the Greater Dublin Area (consisting of the 

Counties of Meath, Kildare, Dublin and Wicklow), which is defined as a core socio-

economic region in Ireland (Column (4)).73 

 

The immediate response of burglars to motorway connections shows that recent 

motorway improvements form part of the criminals risk assessment when choosing 

the location of the next burglary. Burglary statistics in SDs are only available on an 

annual frequency, limiting more detailed analysis on the speed of the response. One 

possible explanation for the fast response is burglars exploiting their ability to 

respond to lapses in policing, relative to the police forces ability to respond to rising 

crime. When a burglary is committed in an area, police attention might be drawn to 

the area, increasing the probability of apprehension with each additional offence 

committed there. According to the empirical results, the risk of apprehension 

outweighs the expected profit in a SD, after an average of 5 burglaries has been 

committed there. There were virtually no preventive policing measures at 

motorways until national anti-burglary measures were launched in 2016. 

 

It is hypothesised that motorways are the route to attractive crime locations, and do 

not increase the stock of burglaries nationwide. A major indication of reorganisation 

is that the number of burglaries in Ireland remains relatively steady between years, 

seemingly unaffected by the vast motorway growth (see Figure 3.2). Secondly, the 

rise in burglaries ocurs temporarily, suggesting that the criminals are committing 

the same crimes each year, but in different locations. Thirdly, it is intuitive that 

motorways do not induce criminal activity, because by virtue of the criminal 

tracking motorway expansions, they are signaling organisation and are thus already 

engaged in crime. The Irish police service have outlined that specialised burglary 

gangs are committing the burglaries, rather than petty criminals. Fourthly, the 

motorway burglaries coincide with a period of rising burglaries across the EU. The 

inducement into burglary activity is likely driven by international factors. For 

example, recent research posits a strong link between property crime rates and the 

change in world prices of metals and other commodities that can be stolen from 

                                                        
73 There are no motorway connections in County Dublin during the period of analysis, so the 

exclusion is extended to the Greater Dublin Area. 
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properties (Draca et al., 2018).74 It was not possible to analyse in detail from where 

to where burglaries shift to as the motorway expands. Firstlly, the shift can be inter-

regional rather than to neighbouring SDs. Secondly, burglars are likely to revisit 

previously targeted areas, and so it will be difficult to disentangle burglary 

reallocation due to new motorways, from those attributable to existing motorways. 

Using the estimated effect of 5 burglaries, an estimated 12,150 motorway-related 

burglaries occurred among SDs in the year they received motorway connection.75 

The estimated overall value of stolen items gained from burglaries caused by 

motorway expansion can be compared to the cost of the motorway. In 2007, the 

average value of goods stolen from break-ins in Ireland was estimated to be €5,390 

($7,450).76 Multiplying this figure with the estimated 12,150 motorway burglaries 

dispersed by motorway expansion, €65.5 million ($80.6 million) was stolen by 

burglary gangs. This is a small percentage of the total cost of the motorway 

(€8billion or $9.8billion), but it is still a significant amount of wealth to be handled 

by the seven known burglary gangs.77         

3.7 Robustness checks 

3.7.1 Other types of crime 

Burglaries might disproportionately occur in areas where there is a high overall 

crime rate and this might drive the main result because it is not accounted for in the 

regression. The CSO publishes recorded crime statistics for a range of crime types. 

See Table 3.10 in Appendix 3.B for annual crime counts.78 Each of these crime 

types are used as additional explanatory variables and the results are presented in 

Table 3.3. The coefficient on new motorway connection is robust to the inclusion of  

                                                        
74 The Irish Government issued a report linking the rise in burglaries to the rise in the price of gold 

and the rapid increase in Cash for Gold shops operating across the country. See www.inis.gov 

.ie/en/JELR/20120619Report%20on%20the%20Cash%20for%20Gold%20trade.pdf.   
75 The effect is estimated using 2004-10 because no SD became connected to the motorway network 

after 2010. The average junction has 30 SDs in a 30km radius of its centroid, and 84 junctions 

opened during 2004-10. Multiplying these figures with the estimated 5 burglaries per SD provides 

the total number of burglaries caused by motorway expansion. 
76 See https://www.irishtimes.com/news/house-thefts-total-86m-in-a-year-1.813645.  
77 See https://www.irishtimes.com/news/total-cost-of-motorway-links-to-dublin-8bn-nra-1.667286.  
78 Kidnap, fraud and weapon related offences are excluded because of low counts.  
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Table 3.3 The effect of connections to the motorway network on Sub District burglary rates  

(per 10,000 persons), 2004-15 

 

Number of 

burglaries per 

10,000 persons 

(1)   (2)   (3)   (4)   (5)   (6)   (7)   

murder rate 
.27*       

(.15)       

drug rate 
 -.08      

 (.10)      

property 

damage rate 

    -.21     

  (.26)     

dangerous acts 

rate 

   -.22    

   (.31)    

govt offences 

rate 

    -.02   

    (.13)   

public order rate 
     -.10  

     (.07)  

theft rate 
      .91*** 

       (.10) 

new motorway 

connection 

 5.03***  4.65***  .4.46***  4.41***  4.84***  4.46*** 4.91*** 

(1.80) (1.65) (1.69) (1.65) (1.71) (1.62) (1.73) 
       

Sub District FE YES YES YES YES YES YES YES 

Year dummies YES YES YES YES YES YES YES 

Standard errors Clust. Clust. Clust. Clust. Clust. Clust. Clust. 

R-squared .94 .94 .94 .94 .94 .94 .94 

N 6,744 6,744 6,744 6,744 6,744 6,744 6,744 

 

Notes. See the legend below Table 3.3 for the full title of the crime control variables. ***p<0.01 **p<0.05  

*p<0.1. Standard errors are in parentheses. Numbers are rounded to two decimal places. 

 

Legend for Table 3.3 and Table 3.4 

 

murder rate Attempts/threats to murder, assaults, harassments and related offences 

drugs rate Controlled drug offences 

property damage rate Damage to property and to the environment 

dangerous acts rate Dangerous or negligent acts 

govt offences rate Offences against government, justice procedures and organisation of crime 

public order rate Public order and other social code offences 

theft rate Theft and related offences 
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all crime types, even though the theft rate is statistically significant at 1%.79 This 

provides reassurance that crime persistence is not driving the main result. To note, 

theft refers to the action of stealing, while burglary refers to breaking an entry with 

the possible intent to commit a crime, such as theft. A one unit increase in the theft 

rate increases the burglary rate by almost the same amount (0.91). This is an 

intuitive result as burglary and theft are related crimes.  

 

One might expect that motorways will increase other crimes that require a physical 

escape, such as theft and vandalism. To test this, other crime types are used as 

alternative dependent variables and the results are presented in Table 3.4. SDs 

connected to the motorway network experience more property damage offences and 

the effect is statistically significant at 1%, but new connections have no effect on 

vandalism rates. The drug trade is negatively affected by motorway connections, but 

the effect is Dublin-specific. If there were an omitted variable being captured by 

connections, this would be revealed through connections having a statistically 

significant effect on other crimes, particularly theft. Conceptually, the uniqueness of 

the relationship is perhaps because burglary requires the expedient transit of bulky 

stolen items such as televisions.  

 

3.7.2 Postponed motorway junctions  

 

Motorways are not assigned to locations at random, but on the basis of unobserved 

characteristics that impact economic activity, which in turn influence the level of 

criminal activity. Motorways will generally be placed in areas of above average 

economic prosperity, or areas with economic potential. The variable measuring 

connections to the motorway may be inflated as it fails to adequately disentangle 

this relationship. Sections of the Irish motorway planned to be built during 2004-15 

were postponed and connections to these postponed junctions are included as a 

                                                        
79 This is also true when lags of crime are added as control variables. The presence of a motorway 

also remains statistically insignificant when other crime types are controlled for in the regression. 
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Table 3.4 The effect of connections to the motorway network on Sub District crime rates (per 10,000 persons), 2004-15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. Variables in bold are the dependent variables, see the legend below Table 3.3 for the full name of the variables. ***p<0.01 **p<0.05 *p<0.1.  

Standard errors are in parentheses. Numbers are rounded to two decimal places. The Greater Dublin Area includes Counties Meath, Kildare, Dublin  

and Wicklow.  

 

 

 

     

Exc.  

Greater 

Dublin          

Number of 

crimes per  

10,000  

persons 

  Murder rate          Drugs rate 
    Property  

  damage rate 

   Dangerous  

       rate 

       Govt  

 offences rate 

 Public order  

        rate 

     Theft 

      rate 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

motorway  

nearby 

1.60  .82   7.61***  1.76  1.67  8.92  .11  
(1.28)  (2.01)   (2.55)  (2.19)  (1.46)  (5.52)  (0.35)  

new motorway 

connection 
  -.78   -2.36*  -1.69  -1.73   -1.89  .58   -3.73  -.10 

 (1.40)  (1.39) (1.38)  (2.02)  (1.30)  (.88)  (3.27)  (2.40) 

Sub District FE YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES 

Year dummies YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES 

Standard errors Clust. Clust. Clust. Clust. Clust. Clust. Clust. Clust. Clust. Clust. Clust. Clust. Clust. Clust. Clust. 

R-squared 0.90 0.90 0.84 0.84 0.78 0.93 0.93 0.78 0.78 0.86 0.94 0.88 0.88 0.78 0.78 

N 6,744 6,744 6,744 6,744 5,676 6,744 6,744 6,744 6,744 6,744 6,744 6,744 6,744 6,744 6,744 
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useful placebo test (Table 3.5). There are twenty-two postponed junctions, 

belonging to two new motorways and extensions to three existing motorways (see 

Appendix 3.C).80 As the year of opening of postponed junctions does not exist, the 

earliest year of reference that can be found for each motorway expansion is used. It 

is expected that connections to the motorway are exogenous, and that there will be 

no causal effect associated with the non-existent junctions.  

 

Table 3.5 The effect of connections to existing and postponed motorway junctions on Sub 

District burglary rates (per 10,000 persons), 2004-15 

 

 

(i) Existing 

junctions 

(ii) Existing & 

postponed 

 junctions 

(iii) Postponed junctions 

Number of 

burglaries per 

10,000 persons 

(1)  (2)  (3)  (4)  (5)  (6)  (7)  

 

motorway 

nearby 

-.45 

(2.05) 

 
-.25 

(1.78) 

 2.69 

(2.05) 

  

 
  

 

new motorway 

connection 

 
4.83*** 

(1.69) 

 
4.53** 

(1.96) 

 
2.53 

(1.99) 

 

    

ldistance to 

junction 

      1.09 

(0.68)       

Sub-district FE YES YES YES YES YES YES YES 

Year dummies YES YES YES YES YES YES YES 

Standard errors Clust. Clust. Clust. Clust. Clust. Clust. Clust. 

R-squared 0.94 0.94 0.94 0.94 0.82 0.82 0.94 

N 6,744 6,744 6,744 6,744 2,244 2,244 6,182 

 

Notes. Column (7) excludes 2004 because there are no postponed junctions. ***p<0.01  

**p<0.05 *p<0.1. Standard errors are in parentheses.  Numbers are rounded to two  

decimal places. 

 

For this to be a reliable placebo test, the junction postponements must be random. To 

ensure the validity of the test, only those junctions that had official architectural 

plans drawn up are used, as they are the most likely junctions to have been built had 

they not been cancelled. Indeed, one of the postponed motorways opened in 2017 

                                                        
80 The location of each junction is retrieved from individual planning websites detailing the 

postponed projects, and the geographic coordinates are located using Google Maps.  
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and the second motorway was granted construction approval in 2018.81 Secondly, 

the postponement of motorway upgrades was part of a wider cut in transport 

spending in 2011, including postponements to all bus and rail routes.  

 

For comparability, Columns (1) and (2) show the main result found in Table 3.2. 

Postponed junctions are added to the existing motorway network, and the results 

are shown in Columns (3) and (4). Given that existing junctions are included, 

statistical significance is expected, however it is reduced to the 5% level. Given 

this, it is expected that connections to postponed junctions are not statistically 

significant in Column (6). 82  The presence of a motorway remains statistically 

insignificant in all cases. As there are no connections to postponed junctions for 

SDs outside of a 30km radius, the log of the SDs distance to the nearest postponed 

junction is used in Column (7) instead, and the results are not significant either. 

 

3.7.3 Local economic activity  

 

The SD fixed effect removes unobserved effects that vary over space, and the year 

dummies control for unobserved effects that vary nationally over time. However, 

neither account for the variables causing the local crime rate that vary over both 

space and time. Left unaddressed these effects can cause an omitted variable bias 

because identification rests on spatio-temporal variation. The main culprit is changes 

in local economic activity because connections to the motorway network might 

simultaneously raise economic activity. In turn, the burglary rate might rise with 

economic activity. As a proxy for local economic activity, the annual number of 

people registering for Jobseekers Benefit, Jobseekers Allowance and for various 

other statutory entitlements at individual social welfare offices across Ireland is used 

as a control variable, and the results are presented in Table 3.6. This proxy is not 

designed to measure unemployment because it includes part-time, seasonal and 

casual workers. It does provide a useful indication of the numbers of people entering 

unemployment at a detailed geographic level. Some welfare offices closed during 

                                                        
81Media reports document how the burglary level has risen in the immediate aftermath of the 

motorway opening. See http://connachttribune.ie/new-motorway-opens-rural-parts-galway-

criminals-911/.  
82 This result is also robust to specifying different years of opening for the postponed junctions. 
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the period of analysis, so registrations at the 141 welfare offices active every year 

during 2004-15 are used. 83 

 

Table 3.6 The effect of connections to the motorway network on Sub District burglary rates 

(per 10,000 persons), 2004-15 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are in parentheses. Numbers are rounded  

to two decimal places. The variable ‘welfare register’ is the total number of registrations for  

statutory entitlements at the nearest social welfare office. 

 

The variable ‘welfare register’ is the total number of registrations at the nearest 

social welfare office, and ‘Δwelfare register’ is the difference between the number 

of registrations in time t and t-1.84 Both variables are scaled to show the effect of 

1,000 registrations. Only the level of registrations is statistically significant and 

1,000 registrations is associated with a small increase in the burglary rate (.08-9). 

Although statistically significant, the coefficient on new motorway connections is 

not disturbed. This result is not sufficient on its own to rule out omitted variable 

                                                        
83 The geographic coordinates of welfare offices are found in Google Maps and the distance from the 

SDs centroid to welfare offices is used to identify the local number of registrations. Information on 

the live register is published by the Central Statistics Office at http://www.cso.ie/px/pxeirestat/Dat 

abase/eirestat/Live%20Register/Live%20Register_statbank.asp?SP=Live%20Register&Planguage=. 
84 There is no obvious population to scale by. Other attempted specifications scaled by both the 

population in the SD and the County the office is located in. The results on the live register are 

sensitive to the scaling, but the coefficient on motorway connections is not.  

Number of burglaries 

per 10,000 persons 
(1)  (2)  (3)  (4)  

motorway nearby 
-.82 

(2.08) 

 -1.27  
 (2.43)  

new motorway 

connection 

 4.50*** 

(1.70) 

 6.42*** 

(2.07)   

welfare register 
.09** .08** 

(.04) 

  

(.04)   

Δwelfare register 
  .12 .12 

  (.15) (.15) 

Sub District FE YES YES YES YES 

Year dummies YES YES YES YES 

Standard error Clust. Clust. Clust. Clust. 

R-squared 0.94 0.94 0.94 0.94 

N 6,744 6,744 6,182 6,744 
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bias but it complements the findings in Section 3.7.1 and Section 3.7.2. It adds to 

the case that motorway connections are exogenous.  

 

3.7.4 Lead and lag of connections 

 

Criminals rely on the properties of the motorway network, such as high speed limits 

and free flowing traffic. Thus, there should be no effect of motorway connections 

before the junction opens i.e. the lagged values. Lead values of connection might be 

statistically significant if there is a delayed response of burglars to motorway 

expansions, or if the increased burglary level persists during the years after 

connection. Table 3.7 includes lag and lead values up to three years as separate 

regressors, alongside the main variable of contemporaneous connections.  

 

Table 3.7 The effect of connections to the motorway network and Sub District burglary 

rates (per 10,000 persons), 2004-15  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are in parentheses.   

Numbers are rounded to two decimal places. 

   

Number of burglaries per 10,000 

persons 
(1)  (2)  

new motorway  connection t+3 
.28 

(2.51) 

 

 

new  motorway connection t+2 
.25  

(2.55)  

new  motorway connection t+1 
2.89  

(2.75)  

new  motorway connection t 
5.16** 4.83*** 

(2.46) (1.69) 

new motorway  connection t-1 
2.55  

(2.92)  

new  motorway connection t-2 
-.12  

(3.51)  

new  motorway connection t-3 
-3.39  

(3.07)  

Sub District FE YES YES 

Year dummies YES YES 

Standard error Clust. Clust. 

R-squared 0.94 0.94 

N 6,744 6,744 
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For example, ‘new motorway connection t+1’ defines the year of motorway 

connection one year later than the actual opening year. The lead and lagged values 

are not statistically significant, and contemporaneous connections remain 

significant and of a similar magnitude to the main result represented in Column (2). 

This confirms that motorway expansion affects burglaries in the year of connection 

only. To note, this test does not rule out the revisiting of burglars to previously 

targeted SDs, as it is likely that they do return (Bernasco and Luykx, 2003). It 

indicates that the pattern of revisiting is not based on the year of motorway 

connection, e.g. returning 3 years after the year of connection. Thus the pattern of 

return (if any) is not discernible in this paper. Although not shown here, the 

presence of a motorway is also not statistically significant when extended to include 

lagged and lead values of connection. Since all motorways in Ireland are the result 

of upgrades to dual carriageways in the primary road network, the insignificance of 

the lagged values also provides evidence that motorways do provide a special 

function to burglaries that lower level roads do not. 

 

3.7.5 Population 

 

The population in 2011 is used to construct burglary rates but populations do not 

remain constant overtime and this is not reflected in the burglary rates in the 

analysis. Population growth rates for the eight Regional Authorities are used and 

annual population estimates are constructed.85 For example, in 2011 a SD has a 

population of 4,809. Between 2011 and 2012, the Regional Authority a SD is 

located in experienced a 0.78% decrease in its population. Using this growth rate 

the 2012 population is calculated as 4,772 persons. Table 3.12 in Appendix 3.D 

shows the results when the main analysis in Table 3.2 is repeated but using the 

yearly population estimates to construct burglary rates. Connections to the 

motorway remain statistically significant and the coefficients magnitude is similar 

to the main result in Table 3.2.  

 

                                                        
85 The Regional Authority is the smallest geographical level available that provides yearly growth 

rates. The Eight Regional Authorities are: Border, West, Midlands, Mid-East, Dublin, South-East, 

South-West and Mid-West. The population estimates are available at http://www.cso.ie/px/pxeirestat 

/Statire/SelectVarVal/Define.asp?maintable=PEA07&PLanguage=0.  
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3.7.6 The border with Northern Ireland 

 

The border between the Ireland and Northern Ireland is a hard policing border but 

with free unchecked movement because both countries are in the Common Travel 

Area and are in the EU.86 Each jurisdictions police force is not legally permitted to 

continue the chase or to make an arrest in the other jurisdiction. From a burglar’s 

perspective, the probability of being caught is smaller closer to the border, because 

the criminal can flee across the border after committing a crime. If the effect of the 

border is time-invariant, it will be removed in the SD fixed effect, but road 

improvements in Northern Ireland may cause the border effect to vary overtime. It 

is not possible to include a border dummy variable alongside the SD fixed effect, so 

SDs (74) whose centroid is within a ≤30km radius of the border are excluded, and 

the results are shown in Table 3.13 in Appendix 3.D. Connections to the motorway 

network remain statistically significant at 1% and the coefficient is a similar 

magnitude to the main result.  

 

3.8 National anti-burglary measures  

 

Before 2016, there was virtually no targeted law enforcement against criminals on 

motorways. In 2016, a €5 million national anti-crime strategy called ‘Operation 

Thor’ launched across the country. It consisted of high visibility checkpoints near 

motorways, increased motorway surveillance, covert operations to target known 

offenders, increased police presence in communities and a national awareness 

campaign.87 Coinciding with the introduction of the policing measures, the number 

of burglaries dropped nationally by 30% during 2015-16 (see Figure 3.2). All 28 

Police Divisions in Ireland received the new policing measures and the strength of 

these measures varied across Divisions. Only those Divisions with a motorway 

received targeted motorway measures, the primary purpose of the strategy. An 

awareness campaign was rolled out across all Divisions, which if effective will have 

decreased burglaries nationally, irrespective of the presence of the motorways. 

Indeed, in 2016 (see Figure 3.2) both motorway and non-motorway connected 

                                                        
86 The exploitation of motorways by criminals is not driven by the isolation of the Island of Ireland, 

as an escape route into Northern Ireland exists.  
87 See footnote 40. 
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regions experience a decrease in burglaries, but the fall is larger in places connected 

to the motorway network.  

 

A differences-in-differences model is estimated to determine a link between the 

introduction of the targeted law enforcement at motorways and the fall in burglaries 

in Divisions with a motorway. Equation (3.8) represents the estimated regression 

shown in Table 3.8:   

 

(3.8) burglary ratei,t = β0 + θi + αt + β1treatedi + β2postt + β3(treated*post)i,t + 

εi,t  

 

Table 3.8 The effect of the anti-burglary campaign on burglary rates in Divisions, 2014Q1-

2016Q4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Standard errors are clustered by Division and are in 

parentheses. Numbers are rounded to two decimal places. Population figures are taken from 

the 2011 Census. ‘treated’ is equal to one if the Division is intersected with a motorway. 

‘post’ is equal to 1 in 2016 when the policing measures are in operation. 

 

SD data is only available on an annual frequency so quarterly data spanning the 28 

Police Divisions in Ireland during 2014Q1-2016Q4 are used. i is the Division and t 

is the year-quarter.88 ‘burglary rate’ is the number of burglaries per 100,000 persons 

                                                        
88 Data is available at http://www.cso.ie/en/statistics/crimeandjustice/.  

  

Excluding County 

Dublin 

Number of burglaries per 

100,000 persons 
(1) (2) 

treated 
114.45*** 52.98*** 

(3.52) (2.61) 

post 
-32.72*** -30.18*** 

(9.66) (7.78) 

post*treated 
-14.31 -20.25** 

(10.56)  (7.84)  

Division FE YES YES 

Year-quarter dummies YES YES 

Standard errors Clust. Clust. 

R-Squared 0.90 0.85 

N 336 264 
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because the average population of a Division is 163,866. Divisions are as described 

in Section 3.4.1 and illustrated in Appendix 3.E. Treated is equal to one if the 

Division is intersected with a motorway. A motorway intersects 19 Divisions, and 

the remaining 9 Divisions are disconnected. Post is equal to 1 in 2016 when the 

policing measures are launched, and 0 in the periods before 2016. The interaction of 

post and treated provides the effect of the policy change on the burglary rate in 

motorway Divisions. To note, due to small number of observations, this 

specification does not seek to prove causality, instead the aim is to complement the 

main result in Table 3.2. The targeted enforcement in motorway Divisions 

decreased the number of burglaries by 14-20 in the average Division, and the effect 

is statistically significant at 5% when Dublin is excluded.89 The measures did not 

impact burglaries in Dublin and this complements the main result in Table 3.2 

which show that motorway-related burglaries were happening outside of the Dublin 

region.   

 

Since all Divisions receive a treatment and a subsequent decrease in burglaries, it is 

difficult to speculate a precise estimate of the number of motorway-related crimes 

the policing measures prevented. Furthermore, media reports outline that burglars 

reacted to the policing measures at motorways by reallocating some of their activity 

towards the old primary road network where police presence is less i.e major roads 

that were downgraded as higher quality roads were built. 90 This indicates that the 

rise in policing at motorways dispersed some of the existing activity, which 

provides an explanation as to why the estimated treatment effect is small. This 

result complements the hypothesis in this paper that motorways affect the location 

of crime. Since Divisions are large areas, crime can move from the part of the 

Division where there is a motorway towards the part of the Division with no 

motorway, theoretically leaving the number of burglaries in the Division 

unchanged. 

 

                                                        
89 Other crime types were used as alternative dependent variables and there was no statistically 

significant decrease among other crimes. 
90 See https://www.independent.ie/regionals/kerryman/news/operation-thor-sends-crime-gangs-to-

kerry-35510971.html.  
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The seeming effectiveness of the targeted action in 2016 occurred after a period of 

limited motorway growth, as there were no expansions during 2011-14 and only 

three junctions were built in 2015 (Table 3.1). The continuance of motorway-related 

burglaries during this period shows that criminals return to previously targeted 

areas, and that motorway-related burglaries are not restricted to the year of 

connection. Most likely, burglars return when police vigilance has lapsed. However, 

there is no discernible pattern to explain when police vigilance falls back to pre-

motorway-burglary levels.  

 

3.9 Conclusion 

 

This paper studies the causal effect of motorway connections on burglary rates 

using data from Ireland. The spatio-temporal variation in motorway connectivity is 

exploited in a fixed effects analysis, consisting of crime rates in 562 Police Sub 

Districts and connections to motorway junctions during 2004-15. Connection to the 

motorway network causes a 10% rise (5 burglaries) in the number of burglaries in 

the average Sub District. 

 

The rise in crime occurs in the year of connection only. There is no persistent effect 

on the burglary rate in the years after connection. It is likely that burglars return to 

previously targeted areas, but the year of return is not patterned with the year of 

motorway expansion. For this reason, this paper focuses on the immediate aftermath 

of motorway expansion and it is estimated that motorway expansion dispersed 

12,150 burglaries during 2004-10. The immediate response of burglars to motorway 

expansions is a novel result and a possible explanation is that the probability of 

being caught by the police is lowest in areas recently connected to the motorway 

network. Criminals can exploit the fact that the police may not have had sufficient 

time to increase policing in these areas.  

 

The novelty of this paper is to show that major road construction influences the 

spatial distribution of crime. For policymakers, the findings indicate the need to 

incorporate crime-externalities into any cost-benefit analysis of future road 

infrastructure developments. The measure of motorway connections can confidently 

be thought of as exogenous because the main results are robust to various detailed 
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checks. Most notably that no other tested crime type shares this causal relationship 

with motorways. Conceptually, burglary requires transporting bulky stolen goods 

away from the property as quickly as possible. The national policing action against 

motorway burglaries launched in 2016 is associated with a reduction in burglaries, 

providing further weight to the argument that motorways are affecting the spatial 

pattern of burglaries.  
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Appendices 

 

Appendix 3.A 
 

Table 3.9 Burglary summary statistics, 2004-15 

 

 Number of burglaries per 10,000 persons  

 All Sub 

Districts 

Sub Districts with a 

junction within ≤30km 

Sub Districts without 

junction within ≤30km 

Mean 48 51 43 

Min 0 0 0 

Max 4,604 1,143 4,604 

25th percentile 19 25 13 

50 th percentile 33 42 22 

75 th percentile 57 65 36 

Number of Sub 

Districts 
562 361 201 

Notes. figures are rounded to the nearest whole number  

 

Figure 3.4 The change in the number of burglaries each year in Ireland, 2004-16 

 

Notes. Categorisation is based on Police Divisions with (or without) a motorway in 2016 
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Appendix 3.B 

 
 

Table 3.10 The number of crimes by type and year, 2004-15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Year  

Burglary 

& related 

offences 

Attempts and 

threats to 

murder/assaults/ 

harassments & 

related offences 

Controlled 

drug 

offences 

Damage to 

property & 

environment 

Dangerous & 

negligent 

acts 

Offences against 

government/ 

justice 

procedures & 

organisation of 

crime 

Public 

order & 

other 

social 

code 

offences 

Theft &  

related 

offences 

2004 24,913 13,277 9,863 37,047 12,685 6,453 47,788 72,201 

2005 26,381 13,687 13,316 39,727 14,720 7,792 55,479 73,076 

2006 24,788 15,454 14,219 43,582 19,280 9,482 56,615 74,494 

2007 23,603 17,665 18,553 43,284 21,009 10,997 60,583 75,187 

2008 24,682 19,150 23,404 44,626 19,587 13,255 61,820 76,861 

2009 26,910 18,353 21,982 42,330 15,532 11,898 57,351 77,031 

2010 25,420 17,703 20,004 39,369 12,093 11,396 54,941 76,826 

2011 27,695 17,062 17,695 35,573 9,946 10,172 49,060 76,974 

2012 28,133 15,710 16,450 32,428 9,051 9,445 43,861 76,402 

2013 26,218 14,502 15,372 28,913 7,660 9,187 36,453 78,737 

2014 27,635 15,164 15,915 27,394 7,298 9,765 32,639 77,697 

2015 26,261 16,976 15,090 26,049 7,224 11,438 33,276 75,864 

2016 18,438 - - - - - - - 
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Appendix 3.C 

 
 

Table 3.11 Connections to postponed junctions 

 

 

Year connected 
Number of Sub Districts 

connected 

2005 30 

2008 112 

2009 35 

2013 10 

 

 

 

 
Figure 3.5 The location of postponed motorway junctions by proxied year of opening  
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Appendix 3.D 

 

Table 3.12 The effect of motorway connections on Sub District burglary rates (per 10,000 

persons), using yearly population estimates 2004-15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.13 The effect of motorway connections on Sub District burglary rates (per 10,000 

persons), in SDs >30km from the Irish border, 2004-15 

 

 

Sub Districts >30km from 

the border 

Number of burglaries 

per 10,000 persons 
(1) (2)  

motorway nearby 
-.08  
(2.09)  

new motorway 

connection 
 4.44*** 

 (1.63) 

Sub District FE YES YES 

Year dummies YES YES 

Standard error Clust. Clust. 

R-squared 0.78 0.78 

N 5,856 5,856 

 

 

Notes for Table 3.12 and 3.13. **p<0.01 **p<0.05 *p<0.1. Standard errors are clustered by 

Sub District and are in parentheses.  Numbers are rounded to two decimal places. 

 

 

 

 

Number of 

burglaries per 

10,000 persons  

(1)   (2)   

motorway nearby 
-.36  
(2.42)  

new motorway 

connection 
 4.97*** 

 (1.86) 

Sub District FE YES YES 

Year dummies YES YES 

Standard errors Clust. Clust. 

R-squared 0.94 0.94 

N 6,744 6,744 
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Appendix 3.E 

 

Figure 3.6 Police Divisions and the motorway network in Ireland in 2015 
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Chapter 4 

 

The impact of employment on housing prices: detailed 

evidence from FDI in Ireland91 

4.1 Introduction 

Urban agglomerations lie at the heart of modern economies, with cities accounting 

for less than 2% of land use globally but the vast majority of economic activity 

(Fang and Yu, 2017). In understanding the economics of cities, the concept of the 

bid-rent gradient is central, as it captures the opportunity cost of distance from 

urban centres. The value of urban centres reflects both consumption and labour 

market amenities, with recent discussion focusing on the rise of consumption 

amenities (Glaeser et al, 2001). Nonetheless, employment remains the single most 

important amenity offered by a location. 

This paper examines the impact of changes in employment in internationally trading 

firms on housing prices nearby, both sales and rental. The creation of a job in an 

internationally trading firm should boost housing demand, and in turn, increase 

housing prices and the value of land nearby. The new worker’s wage directly affects 

housing demand. There is a strong link between the housing market and the labour 

market, as individuals generally prefer to live close to their workplace. 92  The 

                                                        
91 This paper is published as ‘Agnew, K. and Lyons, R. C. (2018). The Impact Of Employment On 

Housing Prices: Detailed Evidence From FDI In Ireland. Regional Science and Urban Economics, 

70: 174-189’. We thank Jonathan Healy from the Department of Jobs, Enterprise and Innovation, and 

Daft.ie for providing access to the data. We thank the Editor, an anonymous reviewer, Fadi Hassan, 

Kurt Klein, Henry Thompson, Jeffery Wooldridge and Michael Wycherley for helpful comments. 

We thank participants at the following seminars and conferences: Trinity College Dublin Department 

of Economics PhD Working Group, the 2016 Society for International Trade Theory Conference, the 

30th Annual Irish Economic Association Conference, the 23rd Annual Conference of the European 

Real Estate Society, the 4th International PhD Meeting of Thessaloniki in Economics, the 2016 

Regional Studies Association Irish Branch Annual Conference, the 2016 Regional Studies Early 

Career Conference, the 10th RGS Doctoral Conference in Economics, and the GEP 16th Annual 

Postgraduate Conference. 
92 Böheim and Taylor (2002) find that employment reasons have the largest impact on the probability 

of moving between different regions in the UK, and Clark and Withers (1999) find that job changes 

are an important factor in the decision to move house. Related to this, Hwang and Quigley (2006) 

construct a model of local housing markets using a panel of 74 U.S. metropolitan areas. Among other 
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worker’s wage also indirectly affects housing demand as it circulates through the 

local economy. Vice versa, job destruction will decrease the demand for housing. 

 

To examine the link between employment and housing prices, this paper uses two 

uniquely rich spatial datasets. The first dataset is of housing prices and the other is 

of annual employment in firms engaged in international trade. Both datasets cover 

the entire Irish economy. The case of (the Republic of) Ireland is doubly relevant. 

Firstly, on a per-capita basis, it is one of the world’s leading destinations for export-

focused FDI jobs. This, coupled with job losses during the Great Recession, creates 

significant spatio-temporal variation in the dataset. Secondly, during the period of 

analysis, housing supply in Ireland was extremely inelastic. The housing price 

response to changes in employment will partly depend on the elasticity of supply. 

Housing price and construction are likely to be jointly determined with 

employment, as new construction becomes profitable as demand for housing rises. 

Voith (1999) finds that suburban employment growth increases construction rates 

close to the urban fringe. As outlined in Figure 4.1, construction of new dwellings 

in Ireland fell by roughly 90% between 2006 and 2012. While in more general 

settings the wealth effect of new employment will be a combination of housing 

prices and quantities, in this instance, the effect of employment will primarily be 

reflected through housing prices. Thus, the findings in this paper are particularly 

relevant for countries and cities that experience an inelastic housing supply. In the 

large employment centre of Silicon Valley and its surrounding areas, housing prices 

have surged due to the low supply and high demand of housing93. 

To our knowledge, no previous research has empirically investigated the effects of 

employment on housing prices at a spatially granular level. The lack of existing 

research is explained by the onerous data requirements for identification. This paper 

attempts to fill this gap by using a purpose-built dataset that is spatially detailed in 

housing, employment and other locational characteristics for the entire Irish 

                                                                                                                                                           
findings, they show that changes in employment affect housing prices mainly through changes in 

housing demand. Furthermore, using a dataset of 88,000 sales in suburban Philadelphia, Voith 

(1999) finds that city employment growth increases suburban housing prices, but little effect is found 

for suburban employment growth.  
93 See the Silicon Valley Competitiveness and Innovation Project in 2017, available at 

https://svcip.com/files/SVCIP_2017.pdf  
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economy, over the period 2007-2013, including both urban and rural areas.94 An 

advantageous but unusual aspect of our dataset is that it locates both properties and 

firms (and thus jobs) by their geographic coordinates. This allows us to construct 

disaggregated employment measures and exploit significant spatial variations. Our 

analysis uses an employment survey that tracks employment in internationally 

trading firms for the period 2004-13. We focus primarily on changes in employment 

in foreign-owned internationally trading firms for two reasons. Firstly, they are fully 

represented by the survey. Secondly, the underlying investment is arguably more 

exogenous to conditions in the local housing market. If rising property values reflect 

improving domestic economic conditions, this may make identification of the causal 

effect between domestic investment (and employment) and housing prices difficult, 

even in the presence of rich spatio-temporal controls.  

Figure 4.1 Residential housing supply in Ireland as a percentage of total housing stock, 

2004-13 

 

 

Source: Housing Statistics, Department of Housing, Planning, Community and Local 

Government. Available at: http://www.housing.gov.ie/housing/statistics/housing-statistics.  

                                                        
94 The ‘New Economic Geography’ literature highlights the importance of agglomeration economies 

in forming the spatial pattern of economic activity e.g. Krugman, 1991. 
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To establish causality, we employ a hedonic approach. We model rent and sale price 

separately as being determined by employment and a rich list of physical and 

locational attributes. This paper is related to a large hedonic literature that looks at 

how amenities are capitalised into housing prices. A range of local characteristics, 

including job opportunities, determines housing prices. Everything from school 

quality (Black, 1999), urban property crime (Gibbons, 2004), flooding (Lamond et 

al., 2007) and wind facilities (Hoen et al., 2013) have been measured and evaluated 

using hedonic analyses of housing prices. The hedonic approach dates back to Court 

(1939), Griliches (1961) and Lancaster (1966), but it was Rosen (1974) who 

developed a theoretical structure for the regression. Hedonic regression techniques 

are commonly used to estimate the value of individual attributes of a property 

whose prices are not directly observed. As described by Rosen (1974), the implicit 

prices of the characteristics are estimated by regressing the observed price of a 

house on its attributes, e.g. number of bedrooms and access to transport.  

 

As housing prices may not instantaneously adjust to employment, we construct four 

current and lagged measures of employment: at the nearest firm of any size, at the 

nearest medium or large firm, amongst the nearest five firms and in the Census 

tract. We allow the nearest firm to change between years, so as to take a dynamic 

view of employment activity. As an additional measure, we track changes in 

employment at the nearest firm in the year of listing.  

 

We also test for a proximity effect on housing prices. We expect that the effect of 

employment changes will be greater the closer the property is to the employment. 

Theoretical urban models predict a negative relationship between housing price and 

distance to an employment centre(s). There is a long tradition of estimating rent and 

price gradients around employment centres (Alonso, 1964; Mills, 1972; Muth, 

1969; Papageorgiou & Casetti, 1971; Yinger, 1992). These early models are based 

on the idea that lower transport costs are capitalised into housing prices. Empirical 

studies find mixed results. Some find the expected negative relationship, while 

others find a significant positive relationship or no relationship whatsoever (Bender 

& Hwang, 1985; Coulson, 1991; Heikkila et al., 1989; Osland et al., 2007). 
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We find the expected relationship between employment and prices, as job creation 

increases housing prices and job destruction decreases housing prices. 95  Our 

findings show that 1-2 years after 1,000 extra jobs are created, monthly rents in 

nearby properties are between 0.5% and 1% higher, and at least 2% for prices. 

However, the result for sale price is less robust across specifications. We find that 

rental prices adjust to all employment activity, whereas sales prices react only to 

employment changes in the presence of medium or large start-ups and shutdowns. 

The significance and magnitude of the employment coefficients are also typically 

greater in the post-crisis period. We find that job destruction is associated with 

larger price effects than job creation. We also find that the effects of employment at 

the nearest medium or large firm vary by sector. One year after employment 

changes, information and communication firms exert a large effect on both rents 

and prices, roughly 10% per 1,000 jobs. Employment at manufacturing firms exerts 

a relatively smaller effect on rents (1%). Depending on the specification, we also 

find a negative relationship between distance to the nearest firm and housing price.  

 

Taking our baseline estimates of the effect of an additional 1,000 jobs on rent price 

(1%) and sale price (2%), we estimate the contribution of net job creation in export-

oriented FDI firms in Ireland during 2009-2013 to the wealth of residential real 

estate. We estimate that the stock of wealth in owner-occupied real estate increased 

by €48 million, and similarly of €8 million in the rental sector. Applied to the entire 

stock of FDI jobs, these estimates imply that the aggregate effect of the stock of 

FDI jobs on residential real estate in 2013 is €440 million, or a little over 1%. As 

housing prices are rising due to employment growth, policymakers may wish to take 

into account the impact of employment on housing affordability. 

 

The remainder of the paper is structured as follows. In Section 4.2, we outline the 

variables in our dataset. Section 4.3 presents our identification strategy and Section 

4.4 discusses the empirical findings. Section 4.5 discusses extensions to our analysis 

and robustness checks. Section 4.6 concludes.  

                                                        
95 Although not addressed in this paper, an interesting avenue for future work is the extent to which 

the effect of employment varies with the degree to which FDI jobs involve new migrants in an area. 

This difference is likely to be strongest in Ireland’s online services segment, where a large fraction of 

workers come from abroad, in contrast to manufacturing where it is less prevalent. 
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4.2 Data 

4.2.1 Housing market 

Property listings are obtained from a dataset maintained by Ireland’s most popular 

property listing website (daft.ie). The dataset includes over 1 million residential 

listings to rent and over 300,000 properties listed for sale from 2007 to 2013. For 

scale, Ireland’s 2011 Census recorded a total housing stock of under 2 million 

dwellings, with a quarter of households in rented accommodation.96 Each dwelling 

is located by geographic coordinates.97 In addition to location, the dataset includes 

the date of listing, the listed price, the type and size of the dwelling, as well as other 

physical characteristics. See Table 4.10 in Appendix 4.B for a description of the 

variables. There are seven years of listings, ranging from 2007Q1 to 2013Q4. Table 

4.1 shows the number of listings by geographic area and segment.98 

 

Table 4.1 Location of residential listings by region, 2007-13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        
96 This paper focuses on (the Republic of) Ireland. Northern Ireland is a separate jurisdiction that is 

part of the United Kingdom. 
97 This is done to differing degrees of accuracy. In Section 4.5, we conduct a robustness check using 

the accuracy of the remaining dwellings. 
98 A possible concern is that the listed price does not equal the transaction price. For example, an 

apartment may be listed at €200,000 but sell for €180,000. The dataset records the former price but 

cannot observe the latter. While for any given property, there will be a gap between the list and 

transaction prices, research covering Ireland over the period 2006-2012 found that, for the market as 

a whole, there is very little structural difference in trends once initial list date is used (Lyons, 2013). 

 Number of listings 

Region Rent Sale 

Border 66,216 41,181 

Dublin 473,959 68,979 

Mid East 125,698 35,348 

Mid West 58,251 27,424 

Midland 53,445 25,061 

South East 93,406 43,726 

South West 144,710 51,365 

West 74,487 31,535 

All regions 1,090,172 324,619 
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4.2.2 Employment 

 

Employment data is retrieved from the Department of Jobs, Enterprise and 

Innovation’s Annual Employment Survey during 2004-2013. This is an annual 

census of employment in all known manufacturing and internationally traded 

services in Ireland. It therefore is not a dataset of all employment in Ireland 

(Lawless, 2012). The employment survey records employment as of October 31st 

each year, and is carried out by postal survey and an extensive telephone follow-

up. 99  Each firm records an annual employment level taking place between 

November 1st and the following October 31st. The survey locates each branch of 

each firm by its geographic coordinates, which allows the calculation of distance 

between dwellings and firms. The survey also records the firm’s sector, number of 

employees, and whether the firm is majority foreign or Irish-owned. Throughout 

this paper we refer to ‘the nearest firm’ instead of ‘the nearest branch of a firm’ for 

ease of reading. Figure 4.2 shows the location of the 1,770 foreign-owned firms in 

the dataset. Over one-quarter (27%) of foreign-owned firms are in Central Dublin, 

with a further 18% elsewhere in Dublin County. Although concentrated in the 

Dublin region, the location of firms is spread across the country. Table 4.2 shows 

the number of firms by sector and the average number of jobs by sector per year. 

Firms and jobs are concentrated in manufacturing, finance and insurance activities, 

and information and communication (ICT) services. See Table 4.9 in Appendix 4.A 

for a breakdown of the number of foreign-owned firms each year and by region, as 

well as year of establishment and year of shutdown. 

 

The most important variable for our purposes is the annual employment level at 

each firm. We construct employment changes by calculating the annual change in 

employment. For example, if a firm increases its workforce from 1000 to 1200, this 

+200 change in the employment level signals job creation. While it could be true 

that 210 workers are hired and 10 fired, the focus is on net job flows and not 

individuals workers. Figure 4.3 shows the total number of jobs in foreign firms each  

 

 

 

                                                        
99 If a firm does not respond, the previous years employment is rolled over to the current year.  
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Figure 4.2 Location of foreign-owned firms, 2004-13   

 

 
 

 

 

Table 4.2 Foreign-owned firms by sector during 2004-13 

 

Sector 
Number of 

firms 

Average number 

of jobs per year 

Accommodation and food services 1 4   

Administrative and support service 12 130   

Arts, entertainment and recreation 5 9   

Agriculture, forestry and fishing 7 138   

Education  1 5   

Financial and insurance  323 14,757   

Information and communication  588 38,933   

Manufacturing  789 76,585   

Professional, scientific and technical 22 488   

Transportation and storage 10 90   

Water supply, sewage and waste management 1 1   

Wholesale and retail trade 11 241   

All sectors 1,770 131,381 

 

Notes. Sectors are classified using NACE Rev.2. Numbers are rounded to the nearest  

whole number. 
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Figure 4.3 Total number of jobs in foreign firms each year, 2004-13 

 

 

year.100 During the period associated with the financial crisis (2007-9), employment 

in foreign-owned firms dropped by 11% but recovered between 2009 and 2013. 

 

4.2.3 Location 

 

Other factors affect the value of a particular property for a potential buyer or renter 

and some of these may be correlated with employment in international trading 

firms. In response, rich control variables are included. See Table 4.10 in Appendix 

4.B for a full description of the locational variables in our dataset. The distance 

between each dwelling and a range of amenities are included. Better access to 

transport generally feeds into higher housing prices, so distance to the nearest rail 

station and various road networks are included in the estimation. Access to 

environmental (dis)amenities may also affect housing prices (Kuminoff et al, 2010). 

The distance to features such as the coastline, lakes, waste facilities and rivers are 

included. Also included are educational amenities. Buyers or renters may seek to 

live closer to schools or universities in a bid to reduce transport costs and time spent 

                                                        
100 FDI inflows as measured by official statistics bear little relationship to the activities of foreign 

corporations in Ireland as expressed in this employment survey. The major difference is that the 

official data includes non-tradables and aggregates Financial Services Centre and non-Financial 

Services Centre FDI (Barry & Bergin, 2010).  
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driving. Distance to the nearest higher education institution, primary school and 

post-primary school are included to control for this effect on prices. The distance to 

the nearest Central Business District and airport are included. Controlling for 

proximity to both will eliminate the measures of employment picking up effects on 

prices that are due to the uniqueness of these centres rather than the effect of 

employment changes. Other variables include distance to the nearest national 

monument, supermarket and stadium.  

 

As well as property-specific distance measures, area-level attributes are also 

included. Higher crime rates are often associated with lower housing prices 

(Gibbons, 2004). Crime statistics are taken from the Garda Recorded Crime 

Statistics and are provided for each Garda (police) station. 101  Each dwelling is 

assigned the average number of crimes recorded at the nearest station between 2004 

and 2010. Information is also taken from the 2011 Census, at the Small Area level 

(or Census tract), of which there are 18,488 in the country. It is standard in the 

hedonic literature to include local unemployment rates to capture neighbourhood 

quality. Also included is the fraction of the population achieving greater than post-

secondary education, population density and the fraction of the neighbourhood that 

is foreign-born. Lastly, local variations in the supply of housing generate 

differences in housing prices. The fraction of vacant houses is included to account 

for this. 

4.3 Identification 

To find how employment is capitalised into housing prices, we apply a standard 

hedonic approach and then estimate a pooled model of housing prices. Hedonic 

models exploit cross-sectional variation in goods with bundles of attributes to 

estimate the average value of each measurable attribute. In relation to housing, 

hedonic models typically include vectors of physical characteristics relating to the 

house itself (e.g. number of bedrooms and property type) as well as characteristics 

relating to the location (e.g. job opportunities and crime rates). Here, lhp represents 

the natural log of the housing price of individual property i, either sale or rent per 

month. The basic relationship is as follows:  

                                                        
101 Available at http://www.cso.ie/en/statistics/crimeandjustice/ . 
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(4.1) lhpi = f(employmenti, structurei, locationi) + εi 

 

Employment is separated from location in Equation (4.1) because it is the variable 

of interest. As previously mentioned, the core models use employment at foreign-

owned firms. The estimation also includes Electoral Division (ED) dummies, 

county dummies and year-month dummies (2007Q1 to 2013Q4).102 

 

We define employment as the change in the number of jobs in a chosen proximity. 

Changes in employment are included for the current period and also for two lagged 

periods, reflecting the fact that housing markets may take some time to respond in 

full to changes in employment. We expect that changes in employment will have a 

positive coefficient because an increase in jobs at the nearest foreign firm increases 

price (vice versa, a decrease in jobs decreases price).  

 

As described in Section 4.2.2, the employment survey refers to employment taking 

place between November 1st and the following October 31st, inclusive. For example, 

for a house listed for sale in January 2012, the contemporaneous change in 

employment is the one occurring between the November 2010-October 2011 year 

and the November 2011-October 2012 year.  

 

One dimension of the empirical specifications relates to the proximity at which 

changes in employment occur. Firstly, we measure changes in the number of jobs at 

the nearest firm of any size, and secondly at the nearest medium or large firm 

(MOL). A MOL firm is defined by the European Commission as a firm with at least 

fifty employees. The nearest firm is the firm that is closest in straight line distance 

to the property. We differentiate based on size because we expect that bigger 

employers exert larger effects.103  We then extend beyond the nearest firms and 

calculate total employment among the nearest five firms of any size, and changes in 

employment in the ED in which the property is located.  

 

                                                        
102 There are 3,409 EDs, and 26 counties.  
103 Small employers tend to make incremental adjustments to their employment levels, while larger 

employers may hire or fire in bulkier numbers.  
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A second dimension of the empirical specifications relates to the calculation of 

employment changes at the nearest firm(s). In the core specifications, we calculate 

employment changes between the nearest firm(s) in each year, i.e. the nearest 

firm(s) in time t, may not be the nearest in time t-n. We do this for the nearest firm, 

the nearest MOL firm and the nearest five firms. For robustness, we also track 

employment changes at the nearest firm in the year the property is listed, i.e. the 

nearest firm in time t is the nearest firm in time t-n. We do this for the nearest firm 

and the nearest MOL firm.  

 

The effect of changes in employment on housing prices may vary depending on 

how close or far away the employment is. The log of the straight line distance from 

each dwelling to the nearest firm(s) is used as a measure of distance.104 We do this 

only for the year of the listing, as we do not expect distance to have a time-varying 

effect, at least not in our time period. Summary statistics for distance to the nearest 

firm of any size are presented in Table 4.11 in Appendix 4.C. The strength of the 

distance variables is that they are continuous, as opposed to categories of distance. 

This means that we can identify the effect of a one unit change in distance on prices. 

We expect that distance will be negatively related to price. 

 

We believe the econometric strategy presented here is strong because of its three-

pronged approach. Firstly, it attempts to isolate the effect of employment by 

exploiting the combination of variation over time and across space, with spatial 

variation measured in a very granular way. Secondly, as is standard in the hedonic 

literature when attempting identification, we include a rich list of physical and 

locational variables. Thirdly, we believe the use of ED dummies removes the 

possible omitted variable bias that is associated with this model. In the absence of 

an instrumental variable, it is not possible to rule out omitted variable bias. 

However, for an omitted variable to disrupt our measure of changes in employment, 

it must be jointly collinear in space and time with changes in employment, while 

                                                        
104 For the nearest five firms, the distance is an average. Studies find a very high correlation between 

straight line distances and drive time distances (Boscoe et al., 2012; Phibbs and Luft, 1995). 

However, exceptions exist near physical barriers (Boscoe et al., 2012). We estimated models where 

we control for the average journey to work time and our measure of distance is unaffected by this. 
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also being more local than the ED level. Although possible, we believe it is unlikely 

for such a variable to exist.  

 

There are concerns relating to the endogenous placement of FDI firms because 

firms are not randomly placed. Firms may choose to locate in areas of relative 

affluence, and thus areas of high housing prices. Consequently, employment will be 

related to housing price but not in a causal way. In the absence of a formal test such 

as an instrumental variable, we cannot rule out this possibility. However, we are 

able to say that the distribution of this effect is not significantly related to 

employment changes or distance to employment, because of the three step approach 

described in the preceding paragraph and because we use data that covers the entire 

country. Regarding the unemployment rate as an indicator of local economic 

conditions, firms locate in a diversity of areas, outlined in Table 4.9 in Appendix 

4.A.  

 

Another identification issue is reverse causation. One potential concern might be 

that firms locate in areas where there is a plentiful supply of housing to house their 

workers and thus in locations where housing is cheap. This would imply a negative 

correlation between housing prices and jobs created, rather than our hypothesised  

positive relationship. In Section 4.5, we attempt to alleviate this concern by showing 

that our results are robust to the presence of vacant homes, using the existence of 

unfinished developments after Ireland’s housing market bubble.  

 

4.4 Results 

 

This section first presents our core results, on the impact of changes in employment, 

measured in four different ways, on housing prices. The measures in Section 4.4.1 

allow the closest firm to vary over time. In Section 4.4.2, within-firm job changes 

are analysed. Section 4.4.3 compares job creation and job destruction. Section 4.4.4 

examines whether the effect differs during and after the crisis, while Section 4.4.5 

examines the effects by sector. Section 4.4.6 estimates the economic effect of FDI 

employment.  
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4.4.1 Baseline results 

 
Table 4.3 presents the core results for rental and sale sectors, of a regression of 

housing prices on employment changes. Employment changes are measured in four 

ways. That is, at the nearest firm of any size, the nearest MOL firm, among the 

nearest five firms and all firms in the ED that the dwelling is located in. Variables 

are as described in Section 4.2 and Table 4.10 in Appendix 4.B. A set of full results 

containing most of the variables is presented in Table 4.12 in Appendix 4.D. 

Employment changes are denoted by ‘Δemp’ and are included contemporaneously 

and with two lags. For example, ‘Δempt’ at the nearest firm is the number of jobs at 

the nearest firm in the current year minus the number of jobs at the nearest firm in 

the previous year. In this specification, the nearest firm may have changed. Changes 

in employment are scaled to show the impact of 1,000 new jobs (or job losses) on 

housing prices. We control for the distance (ldist) from the dwelling to the nearest 

firm(s) in the year the property is listed. Due to the use of the log transformation the 

coefficient on distance shows the impact of a 1% increase in distance (metres) on 

prices. 

 

Looking first at rental properties, the four measures of employment changes are 

strongly statistically significant in most cases, contemporaneously and at up to two 

lags. All four measures of employment change suggest that 1-2 years after 1,000 

jobs are created, properties nearby see monthly rents between 0.5% and 1% higher. 

The exact pattern over time varies by specification. Taking the nearest firm, the 

effect is 0.5% immediately, and then doubles after a year, before falling back to its 

original level. Taking the nearest MOL firm, or the nearest five firms, the effect 

grows over time to 0.9% after two years. When measured at the ED level, 1,000 

jobs are estimated to have the biggest immediate impact (2%). 

 

In general, results for the effect of changes in employment on the prices of 

properties for sale are larger, but less stable.105 1,000 new jobs at the nearest FDI 

firm (of any size) are associated with 2% higher prices the same year and the year 

                                                        
105 A possible explanation for the larger effect on sale price is that large multinational corporations 

might offer financial assistance to employees for purchasing homes. 
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Table 4.3 The impact of employment on housing prices, using changing nearest firm, 2007-13 

 

 Foreign-owned firms 

 
(i) Log of monthly rent (ii) Log of sale price 

(1) Nearest 
(2) Nearest  

MOL 

(3) Nearest 

five 
(4) ED (5) Nearest 

(6) Nearest  

MOL 

(7) Nearest 

five 
(8) ED 

Δemp t 
.0051**   

(.0023) 

.0009  

(.0019) 

.0019*  

(.001) 

.0203***  

(.002) 

.0174*  

(.0098) 

.0096 

(.0067) 

.0002 

(.0038) 

.0057 

(.0071) 

Δemp t-1 
.0106*** 

(.0027) 

.0051***  

(.0018) 

.007***  

(.0011) 

.0095***  

(.002) 

.0157  

(.0103) 

.0301***  

 (.0071) 

-.004  

(.0041) 

.0261***  

(.0099) 

Δemp t-2 
.005*   

(.0027) 

.0084***  

(.0019) 

.0086*** 

(.0011) 

.0063***  

(.0017) 

.0427***  

(.0084) 

.0206*** 

(.0061) 

.012*** 

 (.0034) 

.0053 

(.0074) 

ldist t 
-.0048*** 

(.0004) 

-.0076*** 

 (.0005) 

.0001 

(.0009) 
- 

.0051***   

(.0014) 

-.0029* 

(.0016) 

.0287*** 

(.0038) 
- 

Physical controls YES YES YES YES YES YES YES YES 

Location controls YES YES YES YES YES YES YES YES 

ED dummies YES YES YES YES YES YES YES YES 

Time dummies YES YES YES YES YES YES YES YES 

County dummies YES YES YES YES YES YES YES YES 

R-squared 0.76 0.76 0.76 0.76 0.69 0.69 0.69 0.69 

N 1,090,172 1,090,172 1,090,172 1,090,172 324, 619 324, 619 324, 619 324, 619 

 
Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four decimal places. See Appendix  

4.B for variable descriptions.  
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after, rising to 4.3% in the following year. Results for the nearest MOL firm are 

significant with lags and suggest a 2-3% effect. Results for the nearest five firms are 

significant only at the second lag (roughly 1%). At ED level, only the first lag is 

statistically significant (roughly 2.5%). As discussed in Section 4.3, our econometric 

strategy attempts to isolate the effect of employment by exploiting the spatial and 

temporal variation in employment changes, including a rich control list of physical and 

locational characteristics, and including ED dummies. Table 4.13 in Appendix 4.E 

contains regressions for MOL firms with and without the locational characteristics and 

ED dummies. For example, excluding ED dummies, leads to larger coefficients and 

statistical significance on more occasions. These results show to some extent, the 

success of our identification strategy. 

 

Our results in Table 4.3 overwhelmingly show the correct sign (23 of 24 coefficients) 

and typically achieve statistical significance (17 of 24).106 It is clear from this uniquely 

granular dataset that job creation is associated with increased housing prices107. In 

addition, the closer the dwelling is to the nearest firm, the bigger the effect. 

Overwhelmingly so in the rental segment and also in the sale segment, depending on 

the specification.  

 

4.4.2 Within-firm changes 

 

The results presented in Table 4.3 allow for both within-firm employment growth and 

for new FDI firms to establish and create jobs. This section focuses only on within-firm 

creation. Table 4.4 shows the results for the nearest firm of any size and for the nearest 

MOL firm. In both cases, those firms do not change over time. For rental price, there 

are clear positive effects of job creation on rental prices, with statistical significance in 

most cases.108 The estimated effects are significantly larger than in Table 4.3. After one 

                                                        
106 Empirical specifications with spatial spillovers were tested and the results are unaffected. 
107 A possible concern is that rent controls restrict monthly rents from increasing or decreasing. However, 

during the period of analysis, there is only a minimal element of rent control in place. For any tenancy 

registered with the Private Residential Tenancies Board, the landlord can seek an increase once a year. 
108 There are two possible reasons that the employment coefficients in the rent model are statistically 

significant on more occasions than in the price model. A person taking on a new job may wish to rent for 

a while, and purchase a property when they become settled in the job, meaning that employment changes 
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year the effect is 2-3%, compared to 0.5-1% when the nearest employer may vary. 

Again, greater proximity to employment is associated with higher rents. For sale price, 

in both specifications, there is a statistically significant positive effect after two years of 

between 1.8% and 3.5%.  

 

Table 4.4 The impact of employment on housing prices, using the same nearest firm foreign-

owned firm, 2007-13 

  

 
(i) Log of monthly rent (ii) Log of sale price 

(1) Nearest 
(2) Nearest  

MOL 
(3) Nearest 

(4) Nearest  

MOL 

Δemp t 
.0042   

(.0039) 

 .0119***   

(.0023) 

-.0243**   

(.0118) 

.0034  

 (.0097) 

Δemp t-1 
.0324*** 

(.0043) 

 .0182***   

(.0023) 

.0037 

(.0135) 

 .0049  

 (.0107) 

Δemp t-2 
.0184***   

(.004) 

 .0326***  

 (.0027)  

.0352**   

(.0149) 

.0181*  

(.0108)  

ldist t 
-.0042*** 

 (.0005) 

-.0073***  

(.0005) 

.0056*** 

 (.0015) 

 -.003**   

(.0016)  

Physical controls YES YES YES YES 

Location controls YES YES YES YES 

ED dummies YES YES YES YES 

Time dummies YES YES YES YES 

County dummies YES YES YES YES 

R-squared 0.76 0.76 0.70 0.70 

N 982,396 1,052,967 302,238 313,750 

 

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

rounded to four decimal places. There are fewer observations than in Table 4.3, as not all firms  

are active in the four time periods e.g. 29% of properties for rent and 24% of properties for  

sale have at least one changing nearest MOL firm. See Appendix 4.B for variable descriptions. 

 

Of the two sets of results presented in Table 4.3 and Table 4.4, Table 4.3 is our 

preferred specification. It takes a more dynamic and complete assessment of 

employment conditions near the property listed. Table 4.3 recognises start-ups and 

exiting firms, who will have more rapid employment changes and changes that are less 

likely to be marginal. For example, when a firm shuts down, it will shed its entire 

workforce. Similarly, newly established firms tend to grow their labour force more 

suddenly than mature firms (Haltiwanger et al., 2013; Adelino et al., 2014). 

                                                                                                                                                                  
impact the rental market quicker. Or, different employment contracts offered by firms may impact 

housing prices differently e.g. short-term contracts may have a bigger effect on rents. 
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Nonetheless, Table 4.4 may reflect the impact of job losses more clearly and it also 

allows analysis by sector. The differences between Tables 4.3 and 4.4 shows that sales 

prices in particular are sensitive to employment changes at newly established and 

withdrawing MOL firms. 

 

4.4.3 Job creation vs. job destruction 

 

Table 4.5 examines whether the effect of changes in employment is asymmetric 

between job losses and gains. Categorical variables that indicate whether the 

employment change is positive or negative are interacted with the core regressors. We 

expect positive coefficients such that that job creation (destruction) will increase 

(decrease) housing prices, everything else being equal. For the most part, we find that 

the magnitude and statistical significance of job destruction is greater than job creation. 

In the case of a single firm where 1,000 jobs are lost, properties nearby experience a fall 

in monthly rents of 7-12% after 1-2 years. Vice versa, 1,000 new jobs increase rents by 

1-2%. Given the inelasticity of the housing stock to respond to negative shocks, job 

losses decrease housing demand and potentially free up housing units, increasing 

effective housing supply. These two actions will push housing prices downwards.  

 

4.4.4 During and after the financial crisis  

 
The Irish economy contracted sharply after 2007, before stabilizing in 2010. In Table 

4.6, we interact employment changes with a crisis dummy variable, that is equal during 

2007-9, and 0 during 2010-13. The crisis dummy is large and positive, reflecting how 

much higher sales and rental prices were earlier in the sample. The significance and 

magnitude of the employment coefficients are typically greater in the post-crisis period. 

Under crisis conditions, housing prices and labour market conditions are more volatile. 

This may help to explain our finding in Section 4.4.3, where job destruction changes 

housing prices by a greater magnitude. The finding also supports our claim that we are 

capturing the effect of housing demand, as housing supply in Ireland was relatively 

more inelastic during the post crisis period (Figure 4.1).109  

                                                        
109 A possible concern is that a lack of commercial office space during and after the financial crisis is 

disrupting our result. However, during 2008 to 2012 choice of Dublin office space was high, with a 24% 

vacancy rate and rents that were 50% lower than the peak of 2007 (Duffy and Dwyer, 2015). 
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Table 4.5 The impact of job creation and job destruction on housing prices, 2007-13 

 Nearest foreign-owned firm Nearest MOL foreign-owned firm 

 

(i) Changing nearest firm (ii) Same nearest firm (i) Changing nearest firm (ii) Same nearest firm 

(1) Rent (2) Sale price (3) Rent (4) Sale price (5) Rent (6) Sale price (7) Rent (8) Sale price 

Δemp t 
-.016***   .0113  .0004   -.033** -.0064*** -.0209** .0067** -.0233** 

(.0039)  (.0128) (.0045) (.015) (.0025) (.0088) (.0028)  (.0114) 

Δemp t-1 
-.0044  .0099  .0183***  -.0164  -.0129*** .0189** .0001 -.036*** 

(.0042)  (.0133) (.0047) (.0159) (.0024) (.0087) (.0028) (.0127)  

Δemp t-2 
 -.0052  .0383*** .0122**  .0313* .004 .0291*** .0292*** .0104  

(.0039)  (.0119) (.0049) (.0167) (.0026) (.0099) (.0031) (.0129)  

ldist t 
-.0047***  .0051*** -.004*** .005***  -.0075*** -.0031* -.0072*** -.003* 

(.0004)  (.0014) (.0005) (.0015) (.0005) (.0016) (.0005) (.0016)  

negative t*Δemp t 
 .0282***  .0403*  .0189*   .0782*** -.0028 .0614*** .0148**  .0868***  

(.0051)  (.0225) ( 01) (.0263) (.0045) (.0159) (.0068) (.0283)  

negative t-1*Δemp t-1 
 .0419*** .0526** .0965***  .0991***  .0386*** .0249 .0554*** .1566***  

(.0058)  (.0234) (.011) (.032) (.0045) (.0188) (.0062) (.029)  

negative t-2*Δemp t-2 
.038*** .0218 .0604***  .0856** .0248*** -.013 .0408*** .0919***  

(.0057)  (.0172) (.0095) (.045) .0045 (.0128) (.0081) (.0306) 

negative t 
-.0014***  .0044*** .0008 .0081*** -.0054*** -.0047*** -.0044***  -.003* 

(.0005) (.0015) (.0005) (.0016) (.0005)  (.0015) (.0005) (.0016)  

negative t-1 
.0038***  .0054*** .0055***  .0055*** .0019*** -.002 -.0007 .0027*  

(.0005)  (.0015) (.0005) (.0016) (.0005) (.0015) (.0005) (.0016)  

negative t-2 
.0039*** .0021 .0044*** .0049*** .0016*** .0008 .0023*** .0063*** 

(.0005) (.0014) (.0005) (.0016) (.0045) (.0014) (.0005) (.0016)  

Physical & location controls YES YES YES YES YES YES YES YES 

ED & county dummies YES YES YES YES YES YES YES YES 

Time dummies YES YES YES YES YES YES YES YES 

R-squared 0.76 0.69 0.76 0.70 0.76 0.69 0.76 0.70 

N 1,090,172 324,619 982,396 302,238 1,090,172 324,619 1,052,967 313,750 

Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four decimal places. See Appendix 4.B for variable descriptions. 



 
 

92 

Table 4.6 The impact of employment on housing prices, during and after the financial crisis, 2007-13 

 
 Nearest foreign-owned firm Nearest MOL foreign-owned firm 

 

(i) Changing  

nearest firm 
(ii) Same nearest firm 

(i) Changing  

nearest firm 
(ii) Same nearest firm 

(1) Rent 
(2) Sale  

price 
(3) Rent 

(4) Sale  

price 
(5) Rent 

(6) Sale  

price 
(7) Rent 

(8) Sale  

price 

Δemp t 
-.00078 .0138 .0048***  -.0158 -.0107***  .0087 .0118***  .0031 

(.0032) (.0129) (0043) (.0148) (.0021) (.0092) (.0026 ) ( .0112) 

Δemp t-1 
.0077***  .0149 .0277***  -.0026 .0088*** .0284*** .0155*** -.0055 

(.0029) (.014) (.0044) (.016) (.0022) (.0098) (.0024) (.0123) 

Δemp t-2 
.0154*** .0702***  .0324***  .091 .0251*** .041*** .0443*** .0676*** 

(.0031) (.0135) (.0049) (.0196) (.0024) (.0097) (.0029) (.015) 

ldist t 
-.0047***  .0051*** -.004*** .0051***  -.0076*** -.0031** -.0073*** -.003* 

(.0004)  (.0014) (.0005) (.0015) (.0005) (.0016) (.0005) (.0016) 

crisis*Δemp t 
.0123*** .0155 .003 -.0115 .0386*** .0039  .0105*  .0232 

(.0045) (.0196) (.011) (.0253) (.0044) (.0135) (.006) (.0228) 

crisis*Δemp t-1 
 .0115*  .0072  .0194* .0161 -.0099** .003 .03*** .0346 

(.0068) (.0206) (.0115) (.0265) (.0041) (.0143) (.0087) (.0238) 

crisis*Δemp t-2 
-.0282*** -.0372 -.0403*** -.0931*** -0.0477*** -.0339*** -.064*** -.0983*** 

(.0058) (.0175) (.0086) (.0281) (.004) (.0124) (.0076) (.0205) 

crisis 
.182*** .8629*** .183***  .8616*** .182*** .8635*** .1863*** .868*** 

(.0045) (.0177) (.0048) (.0183) (.0045) (.0177) (.0046) (.018) 

Physical controls YES YES YES YES YES YES YES YES 

Location controls YES YES YES YES YES YES YES YES 

ED dummies YES YES YES YES YES YES YES YES 

Time dummies YES YES YES YES YES YES YES YES 

County dummies YES YES YES YES YES YES YES YES 

R-squared 0.76 0.69 0.76 0.70 0.76 0.69 0.76 0.70 

N 1,090,172 324,619 982,396 302,238 1,090,172 324,619 1,052,967 313,750 

Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four decimal places. See Appendix 4.B for variable descriptions.



 
 

93 

4.4.5 Effects by sector 

 
Policymakers may be more interested in attracting high-skilled jobs in 

internationally traded services more than those in a heavily polluting manufacturing 

facility. Table 4.7 examines the differential effects of employment changes on 

nearby housing prices, focusing on firms in the three largest FDI sectors of 

manufacturing, finance and insurance, and information and communication 

technology (ICT). It does this in two ways. Firstly, it looks at the income channel. If 

a rise in income increases housing demand, then the rise in demand should be 

greater, the larger the income. Unfortunately, our dataset does not provide 

information on earnings, so we instead use the average annual earnings associated 

with each sector to examine this hypothesis.110 Table 4.7 confirms that a larger 

income is associated with larger rents, but has little effect on sale price. 

 

The alternative method shown in Table 4.7 is to interact employment changes and 

distance with sector dummies, setting manufacturing as the base. Once again, there 

are clear effects on rents, across all sectors, using the nearest MOL firm. A year on 

from employment changes, ICT firms exert a large effect on both rents and prices 

(roughly 10% per 1,000 jobs). Employment changes in financial services are 

associated with large price increases after one year (30% per 1,000). In contrast, 

manufacturing firms exert a much smaller employment effect (2%), and in certain 

specifications it is negative. This may reflect the negative production externalities 

associated with manufacturing firms (Osland and Pryce, 2012). 

 

4.4.6 Economic effect of employment 

 

The results presented above can be used to calculate the effect of increased FDI 

employment in the period 2009-2013 on Irish housing prices, a time when housing 

prices fell by 27% on average, according to the dataset. Using our baseline 

estimates of the effect of 1,000 new FDI jobs on rent price (1%) and sale price 

(2%), we find that net job creation 2009-2013 increased the stock of wealth

                                                        
110 Average earnings by economic sector NACE Rev 2 (2008-13) are retrieved from the Central 

Statistics Office in Ireland, available at http://www.cso.ie/en/statistics/earnings/.  
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Table 4.7 The impact of employment on housing prices by sector, using the same nearest foreign-owned firm, 2007-13 (continued on the next page) 

 
 (i) Log of monthly rent (ii) Log of sale price 

 (1) Nearest 
(2) Nearest 

MOL 
(3) Nearest 

(4) Nearest 

MOL 
(5) Nearest 

(6) Nearest 

MOL 

(7) 

Nearest 

(8) Nearest 

MOL 

Δemp t 
.0034  .0122***   .0138**  -.0049**  -.018 .0028  .0006 -.0011 

(.0039) (.0023) (.0066)  (.0025) (.0118) (.0097) (.0184) (.011)  

Δemp t-1 
.0305*** .0173*** .0213***  .0066*** .0086 .0051  .0511***  -.0223  

(.0043) (.0023) (.0062)  (.0025)  (.0135) (.0107)  (.0185) (.0119)  

Δemp t-2 
.0178*** .0317***   -.0051 .0181***  .0407*** .018* .0372**  .0014*  

(.004) (.0027) (.0055) (.0031) (.0149) (.0108)  (.0177) (.0135)  

ldist t 
-.0042*** -.0073*** -.0053*** -.0063***  .0056*** -.0028*  .0072*** -.0023  

(.0005) (.0005) (.0005) (.0006)   (.0015) (.0016) (.0016) (.0017)  

average earnings 
3.64e-07*** 1.39e-06*** - - -4.74e-07** -2.27e-07  -  - 

(6.68e-08) (1.09e-07)   (2.04e-07) (3.51e-07)     

finance&insurance*Δemp t 
 -  -  -.0434** .0839***  -  - -.033 .0892  

    (.0183)  (.0097)      (.0455)  (.0824)  

finance&insurance*Δemp t-1 
 -  - .0318** .0164   -  - .06 .2789***  

    (.0131)  (.0182)      (.0433) (.0871)  

finance&insurance*Δemp t-2 
 -  - .1152***  .0301*   -  - -.0363 .3084*** 

    (.019)  (.0182)     (.0597) (.083)  

ICT*Δemp t 
 -  - -.0146* .0673***   -  - -.0517** .0014  

    (.0082) (.0077)      (.0241) (.0247) 

ICT*Δemp t-1 
 -  -  .0145 .0965***   -  - -.1327*** .1041*** 

    (.0093)   (.0076)     (.0293) (.027)  

ICT*Δemp t-2 
 -  - .0392***  .0213***   -  - .0124  .0289 

    (.0081)  (.0075)      (.0344) (.0224)  

finance&insurance*ldist t 
 -  - .0002 -.012***  -  - -.0102***  -.0014 

    (.0006) (.001)     (.0021) (.0044)  

ICT*ldist t 
 -  - .0017 .0008  -  - -.002 -.0028 

    (.0037) (.0008)      (.0017) (.0031)  

Sector controls YES YES YES YES YES YES YES YES 

Physical controls YES YES YES YES YES YES YES YES 
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Location controls YES YES YES YES YES YES YES YES 

ED dummies YES YES YES YES YES YES YES YES 

Time dummies YES YES YES YES YES YES YES YES 

County dummies YES YES YES YES YES YES YES YES 

R-squared 0.76 0.76 0.76 0.76 0.70 0.70 0.70 0.70 

N 976,767  1,048,563  976,767 1,048,563 300,118 311,299 300,118 311,299 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four decimal places. See Appendix  

4.B for variable descriptions. Manufacturing is the base.  
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in owner-occupied real estate by €48 million, and €8 million in the rental sector. 

This is completed as follows. Firstly, we calculated the number of households 

affected by employment using the 50th percentile of distance to the nearest firm. i.e. 

the number of rental dwellings within 0.9km of employment, and within 1.6km for 

properties for sale. Next, for properties listed in 2013, we estimated the average 

change in employment between 2009 and 2013 at the nearest firm. Using this 

estimate and the average housing price in our dataset, we calculated the aggregate 

effect of net job creation during 2009-13 on the stock of residential real estate. 

 

Applying our result about marginal changes in employment to the entire stock of 

FDI jobs provides the first estimate of the effect of aggregate FDI employment in 

Ireland on its residential real estate wealth. In particular, we estimate that the 

aggregate effect of the stock of nearly 140,000 FDI jobs in Ireland in 2013 on 

residential real estate wealth was €440 million. This is calculated by dividing the 

aggregate effect of net job creation during 2009-13, derived from the first 

calculation above, by the total change in employment among all firms in the period.  

Finally, we divide the result by the stock of jobs in 2013 to obtain the average effect 

on the wealth of residential real estate in 2013. 

 

4.5 Extensions and Robustness  

 

The depth of the data allows for many other specifications and robustness checks. 

Five are described briefly in this section. Firstly, the analysis is extended to 

domestically-owned internationally trading firms in the dataset. The analysis is 

repeated using employment in domestically-owned firms and all firms in the survey 

(Appendix 4.F). We find contrasting results. The expectation is that changes in 

employment will be positively related to housing price regardless of firm 

ownership. However, we find a negative relationship. This may reflect the greater 

endogeneity between the investment, employment and trade decisions of Irish-

owned firms, and local economic conditions. 

 

Secondly, the effect of changes in employment is allowed to vary by region. We use 

European Union NUTS3 regions, of which there are eight. See Appendix 4.G for 
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the full results. The effect of employment changes at changing MOL firms on rents 

is largest in the West and South East of Ireland and the effect on prices is largest in 

the South East and South West. This may reflect lower prices and greater scarcity of 

FDI jobs in the region. 

 

Thirdly, we repeat our analysis controlling for the potential elasticity of supply. 

Notwithstanding the dramatic reduction in housing construction after 2007 in 

Ireland, the existence of unfinished developments from the preceding housing 

market bubble may act as a source of latent supply. To the extent that this occurs, 

this would dampen down the estimate of how housing prices respond to new 

demand. FDI jobs may trigger empty properties to come on the market, which is a 

quantity response rather than a price response. In 2010, Ireland’s Housing Agency 

compiled a register of unfinished developments, including geographic coordinates. 

We repeat our analysis adding the log of the distance of every dwelling to the 

nearest unfinished housing estate as a control variable. We expect a positive 

coefficient, as proximity to latent supply should lower housing prices. The 

coefficient is statistically insignificant for rents, but positive and statistically 

significant for sale price. However, there is no disruption to our employment 

coefficients as we find similar results in all specifications.  

 

Lastly, two robustness checks are performed. As mentioned in Section 4.2.1, each 

dwelling is located by its geographic coordinate with a certain degree of accuracy. 

The six levels of accuracy in the dataset are building, general estate, street, village, 

area and unmatched. 68% of dwellings for rent, and 67% of dwellings for sale, are 

matched with a high degree of accuracy. A problem may arise if the remainder of 

dwellings are inaccurately located in the centre of an area, where employment is 

also located. We repeat our analysis including a control for location accuracy and 

we find similar results to Section 4.4.1.  

 

As explained in Section 4.2.2 and 4.3, there is a mismatch in the dataset between the 

listings and the employment numbers e.g. for a house listed for sale in January 

2012, the contemporaneous change in employment is the one occurring between the 

November 2010-October 2011 year and the November 2011-October 2012 year. In 

Table 4.8, we repeat our analysis using only property listings between January and  
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Table 4.8 The impact of employment on housing prices, excluding November and December, 2007-13 

 
 

 Nearest foreign-owned firm Nearest MOL foreign-owned firm 

 

(i) Changing  

nearest firm 
(ii) Same nearest firm 

(i) Changing  

nearest firm 
(ii) Same nearest firm 

(1) Rent 
(2) Sale  

price 
(3) Rent 

(4) Sale  

price 
(5) Rent 

(6) Sale  

price 
(7) Rent 

(8) Sale  

price 

Δemp t 
.0036  .0167*   .002 -.0209*  -.0016 .0098  .0104***  .003 

(.0024) (.0091)  (.0042)  (.0119) (.002) (.0068)  (.0024) (.0097) 

Δemp t-1 
 .0118*** .0199*  .0323***  .0108 .0066***  .0314***   .0181***   .009  

(.0029)  (.0104)  (.0046)  (.0137)  (.002)  (.0073)  (.0025)  (.0107)  

Δemp t-2 
 .0058**   .0382***   .0211***  .0381**  .0085***  .0197***  .0334*** .018*  

(.0027) (.0084)  (.0043)  (.0151)  (.002) (.0064) (.003)  (.0108) 

ldist t 
-.0048*** -.0051***   -.0041*** .0054*** -.0076*** -.0021  -.0075*** -.0022  

(.0004)  (.0015)  (.0005)    (.0016)  (.0006)  (.0016)   (.0006)  (.0016)  

Physical controls YES YES YES YES YES YES YES YES 

Location controls YES YES YES YES YES YES YES YES 

ED dummies YES YES YES YES YES YES YES YES 

Time dummies YES YES YES YES YES YES YES YES 

County dummies YES YES YES YES YES YES YES YES 

R-squared 0.76 0.70 0.76 0.70 0.76 0.70 0.76 0.70 

N 945,875 307,085 851,382 285,848 945,875 307,085 913,165 296,830 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four decimal places. See Appendix  

  4.B for variable descriptions. 
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October because they are aligned correctly. We find that the results are similar and 

the misalignment is not a cause for concern.  

 

4.6 Conclusion 

 

This paper provides the first estimates of the causal effect of employment on 

housing prices. Two spatially granular datasets for Ireland are used, the first on 

housing prices and the second on changes in employment at internationally trading 

firms. In a hedonic framework, we model rent and sale price as being determined 

separately by changes in employment and a rich list of physical and locational 

attributes. Housing supply in Ireland was extremely inelastic during our time period, 

which allows us to observe the effect of employment on housing prices, not 

quantities. The empirical results provide clear evidence that job creation 

(destruction) is associated with increased (decreased) rents and sales prices.  

 

We find that 1-2 years after 1,000 jobs are created, rents in nearby housing are 0.5% 

to 1% higher, and for sale price at least 2% higher. Rental prices adjust to 

employment changes in all specifications. That is, at the nearest firm (of any size), 

the nearest medium or large firm, at the nearest five firms and in the ED. This is 

true when we allow the nearest firm to change, and when we track employment at a 

single nearest firm. These results imply that rental prices adjust to all employment 

activity. In contrast, sale price reacts only to employment changes in the presence of 

medium or large start-ups and shutdowns. We also control for distance to the 

nearest firm and find a negative relationship in most instances. We find that the 

significance and magnitude of the employment coefficients are greater in the post-

crisis period, and are larger for job destruction than job creation, as well as varying 

employment effects by sector. These results confirm a core intuition in urban 

economics, that households pay more for better access to the labour market.  
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Appendices  

 

Appendix 4.A 
 

 

Table 4.9 Summary statistics for foreign-owned firms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. The year of entry is defined as the year in which the firm first records non-missing 

employment. The year of exit is defined as the last year the firm records non-missing employment. 

Unemployment rates are taken from the 2011 Census records and are available at: http://www.cso 

.ie/en/census/census2011reports/.  

 

 

 

 

 

 

Geographic Area Number of firms   

Border 139   

Dublin 834   

Mid East 92   

Mid West 133   

Midland 69   

South East 103   

South West 257   

West 143   

Dublin City 529   

Year Number of firms  Establishments  Shutdowns 

2004 1,320 - 82 

2005 1,276 38 49 

2006 1,274 47 54 

2007 1,273 53 52 

2008 1,257 33 73 

2009 1,223 41 83 

2010 1,188 52 54 

2011 1,201 65 48 

2012 1,231 77 37 

2013 1,247 52 - 

Unemployment rate in Electoral Divisions occupied by FDI firms  

Mean 0.16   

Max 0.5   

Min 0.02   

25th percentile 0.09   

50th percentile 0.14   

75th percentile 0.22   
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Appendix 4.B 

  
Table 4.10 Description of the variables (table continues on the next page) 

 

Variable Definition 

1. Employment, distance and other presented variables 

Δemp t-n 
The employment level in time t minus the employment level in 

time t-n, where n = 0, 1, 2 or 3 

ldist t 
Log of distance to the nearest firm(s) in the year the property is 

listed  

negative Equals 1 if employment change is less than 0, 0 otherwise 

crisis Equals 1 if dwelling is listed during 2007-9, 0 otherwise 

average earnings Average earnings in Euro by economic sector (NACE Rev 2).  

ICT 
Equals 1 if the nearest firm is in the information, communication 

and technology sector, 0 otherwise 

finance&insurance 
Equals 1 if the nearest firm is in the finance and insurance sector, 0 

otherwise 

2. Physical characteristics 

(i) Rental listings  
bedbaths combines the number of bedrooms and bathrooms 

property_type  specifies the property type: apartment, house, studio or flat 

garden takes on the value 1 if there is a garden, 0 otherwise 

furnished takes on the value 1 if furnished, 0 otherwise 

parking takes on the value 1 if there is parking, 0 otherwise 

cnheating takes on the value 1 if there is central heating, 0 otherwise 

halarm takes on the value 1 if there is a house alarm, 0 otherwise 

wheelchair_access takes on the value 1 if there is wheelchair access, 0 otherwise 

agent takes on the value 1 if it was listed by an agent, 0 otherwise 

dwasher takes on the value 1 if there is a diswasher, 0 otherwise 

microwave takes on the value 1 if there is a microwave, 0 otherwise 

pets takes on the value 1 if pets are allowed, 0 otherwise 

cableTV takes on the value 1 if there is cable TV, 0 otherwise 

rent_allowance takes on the value 1 if the landlord accepts rent allowance 

wmachine takes on the value 1 if there is a washing machine, 0 otherwise 

(ii) For sale listings   
bedbaths combines the number of bedrooms and bathrooms 

property_type  specifies the property type: apartment, house, duplex or bungalow. 

garden takes on the value 1 if there is a garden, 0 otherwise. 

house_type 
specifies the house type: terraced, semi-detached, detached, end-

of-terrace or townhouse  

ndevelopment takes on the value 1 if it is a new development, 0 otherwise 

3. Locational characteristics  

Distances are expressed in logarithms 

Education   
ldist_heduc Distance to the nearest higher education institution  

ldist_postprim Distance to the nearest post primary school  

ldist_prim Distance to the nearest primary school  
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Transport   

ldist_airport Distance to the nearest regional or international airport 

ldist_rail 
Distance to the nearest rail link (including train, rapid transit and 

light rail) 

ldist_road1 Distance to the nearest motorway  

ldist_road2 Distance to the nearest primary road (excluding motorways) 

ldist_road3 Distance to the nearest secondary road  

 

Environment  
ldist_river Distance to the nearest river  

ldist_lake Distance to the nearest lake 

ldist_coast Distance to the nearest coastline  

ldist_ippc Distance to the nearest polluting facility   

ldist_waste Distance to the nearest waste facility 

Crime   
crime1 Attempts and threats to murder, assaults, harassments  

crime2 Dangerous or negligent acts 

crime3 Robbery, extortion and hijacking offences 

crime4 Burglary and related offences 

crime5 Theft and related offences 

crime6 Fraud, deception and related offences 

crime7 Controlled drug offences 

crime8 Weapons and explosives 

crime9 Damage to property and to the environment 

crime10 Public order and other social code offences 

Census  
unemp Fraction of population unemployed, by small area in 2011 

educ 
Fraction of population that have achieved greater than post-

secondary education, by small area in 2011 

foreign 
Fraction of the population born outside of Ireland, by small area in 

2011 

popdens Population divided by land area (kmsq), by small area in 2011 

vacant  Fraction of properties that are vacant, by small area in 2011 

Other  

ldist_cbd 
Distance to the nearest Central Business District (including 

Northern Ireland) 

ldist_smarket Distance to the nearest supermarket 

ldist_stadium Distance to the nearest stadium 

ldist_monument Distance to the nearest monument 

ldist_prison Distance to the nearest prison 
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Appendix 4.C 

  
Table 4.11 Summary statistics of distance (metres) to the nearest firm of any size 2007-13, 

by segment 

 
 Rent Sale 

Min 0 0 

Max 31,320.19 32,062.47 

Mean 2,108.68 3,569.89 

N 1,090,172 324,619 

Percentile   

25th 416.57 692.04 

50th 863.75 1,329.59 

75th 1,682.74 5,203.89 

 

Notes. Numbers are rounded to two decimal places. 
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Appendix 4.D 

 

Table 4.12 Nearest regressions in Table 4.3 continued (table continues on the next two 

pages) 

 Log of monthly rent Log of sale price 

bedbaths d d 

house_type - d 

property_type d d 

ndevelopment 
- .0038848  
 .0039194  

garden 
.0211745*** .0384338*** 

(.0004844) (.001337)  

furnished 
-.1138607*** - 

(.0019711)  

parking 
-.0083384*** - 

(.00077)   

cnheating 
.0013582* - 

 (.000724)   

halarm 
.0078096*** - 

(.0005601)   

wheelchair_access 
.0079561*** - 

(.0009396)  

agent 
.019202*** - 

(.000445)  

dwasher 
 .0284264*** - 

(.0004412)  

dryer 
-.0008738 - 

(.0006756)  

microwave 
 .0336936*** - 

(.0004748)  

pets 
-.0045377*** - 

(.0005115)  

cableTV 
.0176501*** - 

(.0005184)  

rent_allowance 
-.0291184*** - 

(.0006164)  

wmachine 
-.0057695*** - 

(.0005294)   

ldist_heduc 
-.0190534***  .0285966*** 

(.0013413) (.0044241) 

ldist_postprim 
 -.002823***  .0037316*** 

 (.000509)  (.001369) 

ldist_prim 
.0010842*** .0100531*** 

(.0004182)  (.0011248) 

ldist_airport 
-.0528714*** -.1236725*** 

(.0054403)  (.0134509) 

ldist_rail 
 -.0079348*** -.0189104*** 

(.0010299)  (.0063177) 

ldist_road1 -.0002678 -.0051341*** 
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(.0004339) (.0012873) 

ldist_road2 
 -.0003595   .0062006*** 

(.0004371)  (.0013834) 

ldist_road3 
 .0016137   -.0004236  

(.0002668)   (.0007721) 

ldist_cbd 
 -.0001519  -.0299319*** 

(.0016981)   (.007833) 

ldist_cstore 
 .0030831***  -.0034395*** 

(.0001914)   (.0006447) 

ldist_smarket 
-.0027374***  -.0072056*** 

(.0003353)   (.0010449) 

ldist_stadium 
 -.0044053***  -.0143987*** 

(.0011615)  (.0028622) 

ldist_monument 
-.0042273***  -.0085318*** 

(.0003558)   (.0010156) 

ldist_prison 
-.0136701***   -.0189104*** 

(.0021176)   (.0063177) 

ldist_river 
 .0023164***   .0052954*** 

(.0003054)  (.0008461) 

ldist_lake 
 -.0045562***   -.0092979*** 

(.0006938)   (.0018264) 

ldist_coast 
 .0001835   .0003155  

(.0001279)   (.0003646) 

ldist_ippc 
 .0060659***   .0182141*** 

(.0007105)  ( .0018445) 

ldist_wfarm 
 .0157136***   .0326825*** 

(.0028609)   (.0067527) 

ldist_waste 
 .0002987    .0084741*** 

(.0009353)  (.0024839) 

crime1 
-.00006***  -.0001188*** 

(4.16e-06)   (.0000174) 

crime2 
-.0000139***   -.0000313*** 

(3.59e-06)   (.0000108) 

crime3 
-.0001723***   -.0001608*** 

(.0000115)  (.0000479) 

crime4 
 .0000334***  .0000342*** 

(2.63e-06)  ( 8.96e-06) 

crime5 
 -2.30e-06***  7.07e-07 

(5.01e-07)   (1.93e-06) 

crime6 
 7.19e-06   -.0000993*** 

(8.57e-06)   (.0000249) 

crime7 
 -.000014***  -.0000254*** 

(1.90e-06)   (6.70e-06) 

crime8 
.0001359***   -.0000564 

(.0000143)   (.0000441) 

crime9 
 -1.17e-06   .0000287*** 

(1.68e-06)    (5.29e-06) 

crime10 
 .0000121***   .0000261*** 

(9.07e-07)  (3.16e-06) 

unemp 
 -.1696032***   -.433431*** 

(.005864)  (.0167491) 

educ 
 .0746752***  .2617781*** 

(.0024684)   (.0078406) 
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Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors in parentheses. “d” signifies a  

categorical variable and the results are not shown. See Appendix 4.B for variable 

descriptions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

foreign 
 -.051335***  -.0647044*** 

(.0036546)   ( .013673) 

popdens 
-9.12e-07***   -.0000103*** 

(4.30e-08)  ( 3.12e-07) 

vacant 
.0002619***  -.000057  

(.0000299)   (.0001081) 

ED dummies YES  YES 

Time dummies YES  YES 

County dummies YES  YES 

R-squared 0.76  0.69 

N 1,090,172  324,619 
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Appendix 4.E 

 
Table 4.13 The impact of employment at medium or large firms on housing prices, using changing nearest firms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four  

decimal places. See Appendix 4.B for variable descriptions. 

  Foreign-owned firms 

 (i) Log of monthly rent (ii) Log of sale price 
 (1) Nearest (2) Nearest (3) Nearest (1) Nearest (2) Nearest (3) Nearest 

  MOL MOL MOL MOL MOL MOL 

Δemp t 
.0236*** .0036** .0009 .0905*** .0121* .0096 

(.0027) (.0018) (.0019) (.0096) (.0067) (.0067) 

Δemp t-1 
.0722*** .0147*** .0051*** .1801*** .0346*** .0301*** 

(.0028) (.0018) (.0018) (.0101) (.0071) (.0071) 

Δemp t-2 
.0763*** .0172*** .0084*** .053*** .0515*** .0206*** 

(.003) (.0019) (.0019) (.0086) (.0059) (.0061) 

ldist t 
-.0826*** -.0115*** -.0076*** -0.0615*** -.0028*** -.0029* 

(.0003) (.0003) (.0005) (.0008) (.0008) (.0016) 

Physical controls YES YES YES YES YES YES 

Location controls NO YES YES NO YES YES 

County dummies NO YES YES NO YES YES 

ED dummies NO NO YES NO NO YES 

Time dummies YES YES YES YES YES YES 

R-squared 0.32 0.73 0.76 0.27 0.64 0.69 

N 1,090,172 1,090,172 1,090,172 324,619 324,619 324,619 
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Appendix 4.F 

 
Table 4.14 The impact of employment (in domestically-owned firms) on housing prices, using changing nearest firms 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four decimal places. See Appendix 4.B for variable descriptions. 

 

-Appendix continues on the next page- 

 

 Domestically-owned firms 

 
(i) Log of monthly rent (ii) Log of sale price 

(1) Nearest (2) Nearest MOL 
(3) Nearest 

 five 
(4) ED (1) Nearest (2) Nearest MOL 

(3) Nearest  

five 
(4) ED 

Δemp t 
-.0403***  

 (.011)  

-.0021  

(.0034)  

-.0193*** 

(.0036) 

.0014 

(.003) 

 -.04**  

 (.0202)  

 -.0266**  

(.011)  

 -.0283***  

(.009)  

.0067 

(.0092)  

Δemp t-1 
-.0137 

(0.01) 

.0016 

(.0031) 

.0003 

(.0036) 

-.0229*** 

(.004) 

-.0389** 

(.0159) 

-.0006 

(.0081) 

-.0097 

(.0093) 

.0025 

(.0011) 

Δemp t-2 
-.0519*** 

 (.0109) 

.0063 

(.0031) 

.0003 

(.0035) 

-.0027 

 (.0027) 

-.0517*** 

  (.0191) 

-.0059   

(.0093) 

-.0342***   

(.0099) 

.0142   

(.009) 

ldist t 
-.00021 

 (.0003)  

-.003*** 

 (.0004)  

.0002 

(.0007)  
- 

 -.0005 

 (.0009)  

.0019  

(.0012)  

.0052***  

(.002)  
- 

Physical controls YES YES YES YES YES YES YES YES 

Location controls YES YES YES YES YES YES YES YES 

ED dummies YES YES YES YES YES YES YES YES 

Time dummies YES YES YES YES YES YES YES YES 

County dummies YES YES YES YES YES YES YES YES 

R-squared 0.76 0.76 0.76 0.76 0.69 0.69 0.69 0.69 

N 1,090,172 1,090,172 1,090,172 1,090,172 324,619 324,619 324,619 324,619 



 109 

Appendix 4.F continued 
 

Table 4.15 The impact of employment (in all firms) on housing prices, using changing nearest firms 

 

 

(i) Log of monthly rent (ii) Log of sale price 

(1) Nearest 
(2) Nearest (3) Nearest 

 five 
(4) ED (1) Nearest 

(2) Nearest (3) Nearest  

five 
(4) ED 

MOL MOL 

Δemp t 
-.0284***  

(.0065)  

.002  

(.0014)  

 -.0193  

 (.0036)  

.0121***  

(.0015)  

 -.0658**  

(.015)  

 -.0093**  

(.0042)  

-.0283*** 

(.0094) 

.003 

(.0051)  

Δemp t-1 
-.014** 

(.0067) 

.0016 

(.0016) 

.0003 

(.0035) 

-.00081 

(.0017) 

-.0567*** 

(.013) 

.0045 

(.0047) 

 -.0097 

(.0093) 

.0195** 

(.008) 

Δemp t-2 
-.0095 

(.0061) 

.002 

(.0013) 

.0003 

(.0035) 

 .0019 

(.0035) 

-.0432*** 

(.0155) 

.012*** 

(.0043) 

.0342*** 

(.0099)  

.0075 

(.0059) 

ldist t 
-.0011*** 

(.0003)  

-.0062*** 

(.0004)  

.0002 

(.0007)  
- 

.0006 

(.0009)  

.0016  

(.0012)  

.0052*** 

(.002)  
- 

Physical controls YES YES YES YES YES YES YES YES 

Location controls YES YES YES YES YES YES YES YES 

ED dummies YES YES YES YES YES YES YES YES 

Time dummies YES YES YES YES YES YES YES YES 

County dummies YES YES YES YES YES YES YES YES 

R-squared 0.76 0.76 0.76 0.76 0.69 0.69 0.69 0.69 

N 1,090,172 1,090,172 1,090,172 1,090,172 324,619 324,619 324,619 324,619 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four decimal places. See Appendix 4.B for variable 

descriptions. 

 

-Appendix continues on the next page- 
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Appendix 4.F continued 

Table 4.16 The impact of employment (in domestically-owned firms and all firms) on housing prices, using the same nearest firm 

 
 Domestically-owned firms  All firms 

 

(i) Log of monthly rent (ii) Log of sale price  (i) Log of monthly rent (ii) Log of sale price 

(1) Nearest 
(2) Nearest 

(1) Nearest 
(2) Nearest   

(1) Nearest 
(2) Nearest 

(1) Nearest 
(2) Nearest 

MOL MOL   MOL MOL 

Δemp t 
-.029  

 (.0204)  

-.018**  

 (.0073)  

.036 

 (.0304)  

-.0309* 

 (.0184)  

   -.0318***  

 (.0106)  

.0373***  

 (.0037)  

.0334 

 (.0277)  

-.0309*  

 (.0184)    

Δemp t-1 
.013 

(.204) 

-.0008 

(.0076) 

-.041 

(.0416) 

.0111 

(.023) 

  .0196* 

(.0118) 

.0318*** 

(.0041) 

-.0328 

(.0283) 

.0111 

(.023)   

Δemp t-2 
-.0153 

(.0192) 

-.0214*** 

  (.0074) 

-.0961* 

  (.0574) 

.0133 

(.0199) 

  .0363*** 

(.0101) 

.0274*** 

(.0045) 

-.065 

  (.0477) 

.0133 

(.0199)   

ldist t 
.0005 

 (.0003)  

-.0038*** 

 (.0004)  

.0004 

(1.38e-06)  

.0004  

 (.0013)  

  -.001*** 

 (.0003)  

-.0064*** 

 (.0004)  

.0013  

 (.001)  

.0004 

 (.0013)    

Physical controls YES YES YES YES   YES YES YES YES 

Location controls YES YES YES YES   YES YES YES YES 

ED dummies YES YES YES YES   YES YES YES YES 

Time dummies YES YES YES YES   YES YES YES YES 

County dummies YES YES YES YES   YES YES YES YES 

R-squared 0.76 0.76 0.69 0.69   0.76 0.76 1.69 0.76 

N 909,064 1,035,686 278,147 305,203   920,009 1,041,647 280,462 305,200 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four decimal places. See Appendix 4.B for variable 

descriptions. 

 



 111 

Appendix 4.G 

 
Table 4.17 The impact of employment on housing prices, by NUTS3 region (table continues on the next two pages) 

 
 Nearest foreign-owned firm Nearest MOL foreign-owned firm 

 
(i) Changing nearest firm (ii) Same nearest firm (i) Changing nearest firm (ii) Same nearest firm 

(1) Rent (2) Sale price (3) Rent (4) Sale price (5) Rent (6) Sale price (7) Rent (8) Sale price 

Δemp t 
 .0091***  -.0076 .0134*** -.00003* -.005**  -.0226** .0239***  -.0001*** 

(.0026)  (.0156) (.0052) (.00001)  (.0023) (.0113) (.0027) (.00001) 

Δemp t-1 
.0279***  -.0029  .0447*** -3.06e-06 .0032 -.0248* .026*** -4.77e-06 

(.0032)  (.0184) (.0055) (.00002)  (.0024) (.0127) (.0028) (.00002) 

Δemp t-2 
.0217*** .0295** .0315*** .00002 .0008 -.0084  .0512  -6.81e-06  

(.0034)*** (.0118) (.0056)  (.00003) (.0026) (.0086) (.0036)  (.00002) 

Border*Δemp t 
 .0325** -.0115  .0673**  .00001  -.0772***  .0775**  .0388 .0000705  

(.0147) (.0422) (.0287) (.00006)  (.0193) (.0354) (.0272)  (.00005) 

Border*Δemp t-1 
-.0118  .0964** .0038  .0001** -.0131  .0939**  -.0005 .00007 

(.0162)   (.0426)  (.039)  (.00006) (.0265) (.0368) (.0306)  (.00008) 

Border*Δemp t-2 
-.056***  .0263 -.0025 .00005 -.0237  .0396*  -.0718***  .00005 

(.0139) (.0242)  (.0151)  (.00004)  (.0149) (.024) (.0146) (.00003) 

MidEast*Δemp t 
-.0295***  .0233   -.0231** .00003 -.0097** .0797*** -.0368*** .0001*** 

(.0078)  (.0306) (.0093) (.00003)  (.0047) (.0175) (.0053) (.00002) 

MidEast*Δemp t-1 
-.055***  -.021 -.0348***  .00001  -.0094** .0312  -.0281*** -5.43e-06  

(.0075) (.0337)   (.0093)  (.00003)   (.0047) (.0204) (.0054) (.00002) 

MidEast*Δemp t-2 
-.0552***  -.0089 -.0351*** .00005  -.0146***  .0514*** -.0551*** .00003 

(.0077)  (.0275) (.009) (.00004)  (.0049)  (.0191) (.0061) (.00003) 

MidWest*Δemp t  .0006  .0916*** -.0624*  .0001  -.0318*** .0517** -.1096*** .0003*** 
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 (.0006)  (.0319)  (.0378)  (.00008) (.0124) (.0246) (.017) (.00006) 

MidWest*Δemp t-1 
-.0123  .046   .0047   .00006 -.0031 .071***  -.0889*** -.0001 

(.0183) (.0363)    (.0317) (.00009)  (.0094)  (.0268) (.0328)  (.00007) 

MidWest*Δemp t-2 
 .0068  .0652   -.0451  .00013* .0006  .083*** -.0591*  .00005  

(.0183)  (.0414) (.0322)  (.00008)  .009 (.0257) .(0315) (.00007) 

Midland*Δemp t 
-.167*** .1146   -.2296*** -.00004  -.0354*** -.0879 -.2914***  -.0002** 

(.0259)  (.0712)  (.0399)  (.00009)  (.0092) (.0534) (.0255) (.00007) 

Midland*Δemp t-1 
-.0839*** .1723*** -.0735  .0002**  -.0013 .034 -.0723***  .0001** 

(.0228) (.066)  (.0501)  (.0001)  (.0097) (.046)  (.0228) (.00007) 

Midland*Δemp t-2 
 -.0882***  .0529   -.2088*** .0002  .0301*** .0268  .0841*** .0003*** 

(.0195) (.0548)  (.0552) (.0001)  (.0095) (.0292) (.0218) (.00008) 

SouthEast*Δemp t 
 -.0031 .0506 -.0541***  -.0002*** .0234*** .0008 -.0345  -.0001** 

(.0095) (.0372)  (.0137)  (.00004) (.007) (.022) (.0218) (.00005) 

SouthEast*Δemp t-1 
-.0376*** .0492  -.0116 -.0002*** .0576*** .0923***  .0365* -.00002 

(.0098)   (.0347)  (.0276)  (.00006) (.0083) (.0215) (.0212) (.00005) 

SouthEast*Δemp t-2 
 .0027  .0259  .06**  -.0002*** .1032*** .0472** .0072 -.00002 

(.008) (.0315)  (.0272) (.00007)  (.0081) (.0207) (.0209) (.00005) 

SouthWest*Δemp t 
-.0207** .0221  -.0398**  .0001** .0201*** .0845*** -.0488***  .0002*** 

(.0096)  (.0287)   (.0156)  (.00004) (.0072) (.0226) (.0124)  (.00004) 

SouthWest*Δemp t-1 
 -.0465*** .0117 -.0412*** .00002 -.0166*** .1523*** -.0232*  .0001*** 

(.0104) (.0287)  (.0159) (.00004)  (.0065) (.0229) (.0131) (.00004) 

SouthWest*Δemp t-2 
-.0091 .0298 -.0021   .00002 -.0037 .0624*** -.0414*** -.00003  

(.0103) (.0294)  (.016)  (.00005)  (.0058) (.019) (.013)  (.00004) 

West*Δemp t 
.0077  .0539 .1415***  .0001 .0818*** .0627***  .259*** .0001  

(.0138) (.0352)  (.027) (.00008) (.0119) (.0207) (.0285) (.00007) 

West*Δemp t-1 
-.0461***  -.0471   .0254 -.00008 .0297*** .017 .0959***  -.0003*** 

(.0142) (.0455)  (.0246)  (.0001) (.0085) (.0212) (.0222) (.00007) 

West*Δemp t-2  -.1195*** .0029  -.0883***  .00002   .0234**  .0211  -.0386** .00004 
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(.0132) (.038) (.0223)  (.00009)  (.0103) (.0228) (.0189) (.0001) 

ldist t 
-.0047*** .0051*** -.0042***  .0055*** -.0076*** -.0032** -.0074  -.003* 

(.0004) (.0014) (.0005) (.0015) (.0005) (.0016) (.0005)  (.0016) 

Nuts3 dummies YES YES YES YES YES YES YES YES 

Physical controls YES YES YES YES YES YES YES YES 

Location controls YES YES YES YES YES YES YES YES 

ED dummies YES YES YES YES YES YES YES YES 

Time dummies YES YES YES YES YES YES YES YES 

County dummies YES YES YES YES YES YES YES YES 

R-squared 0.76 0.69 0.76 0.70 0.76 0.69 0.76 0.70 

N 1,090,172 324,619 982,396 302,238 1,090,172 324,619 1,052,967 313,750 

 

Notes. ***p<0.01 **p<0.05 *p<0.1. Robust standard errors are in parentheses. Numbers are rounded to four decimal places. County Dublin is the base. See 

Appendix 4.B for variable descriptions. 
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Chapter 5 

 

Conclusion 

 

This thesis presents three papers in Economic Geography. Each paper is inspired by 

contemporary events in Ireland, and the analysis is framed using economic methods. 

Each paper exploits spatial and temporal variation in variables to shed light on 

economic questions. This concluding chapter summarises the contribution and main 

findings of each paper, as well as outlining the policy recommendations and 

suggestions for future research.  

The second chapter provided an empirical analysis of the effect of the nominal 

exchange rate on cross-border shopping on the Island of Ireland using a daily 

dataset. The findings show that when the Euro appreciates by 1%, car flow on the 

average border crossing rises by 2% between 9am and 3pm. These findings are 

relevant for countries sharing a land border because cross-border shopping exposes 

border retailers to non-domestic shocks. This paper provides a causal analysis of 

exchange rate movements and incentives to shop across the border, outside of the 

North American context which dominates the literature. A policy implication 

arising from these results is the effect to the retail sector in border regions of 

countries that allow temporary cross-border travel, or for governments considering 

removing travel barriers. This is relevant if scheduled future EU enlargement takes 

place to include South Eastern European countries such as Serbia.  

 

Future research may revolve around the effect of deglobalisation on cross-border 

travel. Depending on the outcome of the UK’s withdrawal from the EU and the 

negotiated trade deal, future work on this topic may wish to analyse the effect of 

Brexit on cross-border shopping flows. If the UK exits with no trade deal, shoppers 

trying to cross the border might immediately face customs checks or be refused 

entry. The inconvenience of delays and new charges might discourage cross-border 
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shopping. A short-term halt in cross-border shopping is unlikely to prove 

devastating, but there is a possibility that this trend sustains under a no-deal Brexit, 

potentially creating a permanent decline in cross-border shopping flows and job 

losses in retail employment at the border regions.  

 

The third chapter provided an empirical analysis of the effect of motorway 

expansion on burglary rates in the Republic of Ireland. Burglars can exploit a 

motorways connectivity because it reduces the time in transit with stolen goods. On 

average, connection to the motorway network causes a 10% rise in the burglary rate 

in a Sub District in the year of connection. This paper shows that major road 

construction influences the spatial distribution of crime. For policymakers, the 

findings in this paper show that there can be negative crime externalities generated 

by major road developments. Policymakers should incorporate the externality into 

any cost-benefit analysis of future road infrastructure developments. The main cost 

is the need for immediate targeted law enforcement on all new major roads to 

reduce the externality, such as police checkpoints at motorway entries and exits.  

This is most relevant to prosperous EU member states where the majority of 

organised property criminals are operating, e.g. France and Belgium. Future 

research may wish to investigate organised property criminals and their crimes more 

generally (e.g. burglaries, thefts, robberies, ATM theft and motor vehicle theft), 

such as the structure of criminal networks, and other factors affecting the location of 

their property crimes. Further exploration is necessary for effective policing.   

The fourth chapter provided an empirical analysis of the effect of employment on 

housing prices in the Republic of Ireland. Previous studies estimate rent and price 

gradients around employment centres and this study presents the first known causal 

estimates of employment on housing prices. The main results show that 1-2 years 

after 1,000 jobs are created, monthly rents in nearby properties are between 0.5-1% 

higher, and the effect on prices is at least 2%. The results are particularly relevant 

for housing markets experiencing an inelastic supply, similar to the housing market 

in the Republic of Ireland. For policymakers, the findings show that the location of 

employment affects housing prices, and thus local economic conditions. The 

government may wish to form a spatial employment strategy which facilitates 

employment growth and office establishment in regions lagging behind, and 
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controls employment growth in regions with housing affordability problems. Future 

research with access to better data may seek to assess the causal effect of 

employment in all private and public sectors. Future research may also have a 

longer dataset, that allows the study of the effect of employment in the medium and 

long run, to see how the supply of housing responds to increases in demand, and the 

long run effect on housing prices.  
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