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This paper provides evidence of the growing importance of real estate assets in offshore portfolios. We study the implementation of the first multilateral automatic exchange of information norm, the Common Reporting Standard (CRS), which introduces cross-border reporting requirements for financial assets but not for real estate assets. Exploiting administrative data on property purchases made by foreign companies in the UK, we show that the implementation of the CRS led to a significant increase of real estate investments from companies incorporated in the tax havens that were the most exposed to the policy. We confirm that this increase comes from company owners of countries committing to the new standard by identifying the residence country of a sub-sample of buyers using the Panama Papers and other leaked datasets. We estimate that between £16 and £19 billion have been invested in the UK real estate market between 2013 and 2016 in reaction to the CRS, suggesting that at the global scale between 24% and 27% of the money that fled tax havens following this policy were ultimately invested in properties.

Introduction

International macroeconomic statistics indicate that the equivalent of 8% of households' financial wealth is held in tax havens (Zucman, 2013), leading to substantial tax losses (Pellegrini et al., 2016). Since the financial crisis of 2008 and the large deficits that followed, governments have renewed the set of policies aimed at curbing offshore tax evasion, with limited efficiency (Johannesen and Zucman, 2014; Johannesen, 2014; Caruana-Galizia et al., 2016). A major policy development took place in 2014 when the OECD designed the Common Reporting Standard (CRS). 1 The CRS is a standard of automatic exchange of information (AEOI) designed to limit the possibilities for taxpayers to hold undeclared assets, as it introduces third-party reporting of foreign financial assets between participating jurisdictions (Kleven et al., 2011). It is to date the most comprehensive policy enacted to increase tax transparency, and it led to a reduction in cross-border bank deposits held in tax havens (Menkhoff and Miethe, 2019; Casi et al., 2020; O Reilly et al., 2021; Beer et al., 2019).

The CRS, however, only covers financial assets. This means that investing offshore holdings in non-financial assets constitutes an attractive strategy to dodge the reporting requirements after the implementation of the agreement. 2 In this paper we study this alternative evasion strategy by focusing on real estate assets, and analyze the ownership of undeclared propertiesreal estate evasion. We show that the implementation of the CRS -that we also refer to as the beginning of AEOI throughout the paper -led to a substantial inflow of investments from tax havens to the UK real estate market. This suggests that there was a significant shift from financial to real estate assets, when the policy was announced. Offshore real estate matters for at least three reasons. First, despite scarce evidence on the precise amounts at stake, it is substantial (Alstadsaeter et al., 2022b). Second, it can have an effect on real estate prices, and this throughout the whole distribution of property prices, ejecting some residents out of the property market (Sá, 2016). Third, it may be used for illicit purposes, like money laundering or the avoidance of international sanctions (Collin et al., 2022; OECD, 2007). We use administrative data on corporate foreign ownership of properties in England and Wales merged with several leaks from offshore financial institutions and with the corporate registry of Luxembourg to document how real estate serves as a new favored final destination for offshore wealth after 2014 and the enhanced efforts to crack down on financial evasion. The UK offers a particularly interesting setting to investigate this issue for two reasons. First, the real estate market in the UK, and London in particular, is highly globalized and attracts large amounts of foreign investments (Sá, 2016; Badarinza and Ramadorai, 2018), a high proportion of which comes from individuals at the top of the wealth distribution (Knight Franck, 2016). Second, it is often considered as a "safe haven" for foreign capital, meaning an asset for which demand is not curtailed in periods of political or economic uncertainty (Badarinza and Ramadorai, 2018). Third, properties in the UK can easily be acquired anonymously through companies registered in jurisdictions such as the British Virgin Islands, Jersey or Cyprus, making this form of investment particularly attractive to investors seeking secrecy (De Simone, 2015). As an illustration, about 90% of all property purchases in England and Wales involving a foreign company are made by entities incorporated in tax havens.

From a theoretical perspective, the CRS changes the trade-off faced by non-compliant taxpayers. It leads to an important increase in the expected cost of financial evasion -i.e. owning undeclared financial assets and receiving unreported income -as it substantially increases the probability of getting caught. Under this standard, participating countries have to automatically exchange information about account holders. That is, if a UK taxpayer owns an account in e.g. Switzerland, the Swiss tax administration will automatically and annually report to the British tax authorities the information linked to this account. Over 100 countries are exchanging information with each other in 2022, and this number is still growing as new jurisdictions already committed to enter the agreement. Thus, taxpayers engaged in financial evasion will have three possibilities.

They can choose to do nothing in the face of this increased detection probability, but take the risk of being caught. They can also start to comply with their reporting requirements, which means they will have to pay back taxes avoided, start paying higher taxes, potentially pay an additional penalty and sometimes face criminal charges. Finally, they can revise their evasion strategy in order to reduce their detection probability.

Usually, there are three main ways to adapt to new enforcement rules. It is possible to reorganize the way one holds assets offshore, for example by transferring the ownership of one's assets to a shell company instead of owning them directly (Johannesen, 2014; Omartian, 2017). An alternative is to switch the location of the offshore assets, toward a tax haven not participating to the new policy (Johannesen and Zucman, 2014; Casi et al., 2020). The broad scope of the CRS and the fact that it covers financial assets held both directly and indirectly greatly limit the possibilities for non-compliers to use these first two strategies. However, evaders can still restructure their offshore portfolios away from financial assets to avoid the reporting requirements.

When considering real estate evasion, ultimately, the new offshore portfolio allocation will depend on the degree of substitution between financial and real estate evasion, which is an empirical question. 3 Our paper provides evidence of a substantial shift of offshore holdings toward real estate assets following the 2014 transparency shock. We establish a causal relationship between the introduction of the CRS and a sharp increase in offshore real estate investments in the UK. We derive four key results. First, we find that offshore real estate in the UK is large. We estimate that in January 2018, foreign companies held the equivalent of £109 billion in properties in England and Wales, including £73 billion in London. When adding up real estate owned directly by foreign individuals, these figures rise to £219 billion for England and Wales, and £142 billion for London.

Second, we show that real estate investments from (shell) companies incorporated in the tax havens mostly used by CRS-adopting countries increase significantly when these countries commit to the CRS. We make an important methodological contribution to circumvent the fact that we do not know the identity of those investing in the UK through shell companies. We exploit the Panama Papers and other tax-related leaks data which provide information on the identity and the residence country of shell company owners in many tax havens worldwide, and show that individuals from different regions of the world do not use the same countries to create companies. This allows us to identify a group of tax havens particularly exposed to the CRS, because they are mainly used by individuals coming from CRS-adopting countries. Using a differencein-differences design, we show that real estate investments coming from the most exposed tax havens are very similar in trend and level to investments from less exposed havens during the 14 years preceding the CRS, but start to diverge sharply just after.

Third, we confirm that the increase in real estate purchases following the CRS is due to an increase in the investments of individuals affected by the transparency shock. In order to do that, we match the Panama Papers and the other leaked foreign ownership datasets to our administrative data. We identify the ultimate owners of purchasing companies in almost 4% of the real estate transactions in our sample and show that owners from CRS-adopting countries invest significantly more in real estate than non-affected individuals after the transparency shock. We find that British residents account for a large proportion of those investing in the offshore real estate market in the UK after the CRS. This is coherent with the fact that we see no peak in the number of disclosures under the UK amnesty program around 2014, contrary to what happened in some other countries (see Alstadsaeter et al. (2022a) for Norway). 4 This seems to suggest that UK tax evaders decided to engage in alternative evasion strategies like real estate evasion rather than enter into compliance. This finding also indicates that a significant part of foreign real estate investments in the UK are actually made by residents wanting to hide their identity or to avoid certain property taxes, which shows that disentangling "real" foreign investments from "disguised" domestic flows is necessary in order to study the effects of foreign investments on domestic real estate markets.

Fourth, we estimate that between £16 and £19 billion have been invested in real estate in England and Wales over the 2013-2016 period because of the threat Automatic Exchange of Information constitutes for people hiding assets offshore. Translating these figures to a global effect and comparing them to estimates of the effect of the CRS on financial assets found in the literature, our results suggest that between 24% and 27% of the offshore financial wealth that left tax havens due to enhanced tax enforcement through AEOI was shifted to real estate globally. 5 This result sheds light on the growing importance of real estate as an offshore asset, and provides a new insight into the composition of offshore portfolios. Combined with the finding that the distribution of offshore wealth is very concentrated at the top of the income and wealth distribution (Alstadsaeter et al., 2019; Guyton et al., 2021; Londoño Vélez and Ávila-Mahecha, 2021; Leenders et al., 2021), it has important implications on the composition of wealth at the top, suggesting that the share of real estate has been substantially underestimated.

Our paper has major implications for the design of information exchange policies. It suggests that the CRS' efficiency at curbing tax evasion has been substantially reduced by the omission of real estate assets, leaving opportunities for non-compliant individuals to ensure they still avoid the new reporting requirements. Broadening the scope of the agreement to cover not only all jurisdictions, but also all type of assets, would fix this leaking pipeline of information exchange. The pre-requisite to achieve such an ambitious policy is for governments to improve their existing real estate assets registers, in order to guarantee they systematically collect information about the identity of individuals buying properties indirectly. This paper first contributes to a broad strand of the literature studying the amount of financial wealth held offshore (Zucman, 2013; Pellegrini et al., 2016; Vellutini et al., 2019; Henry, 2012) and its distribution across countries (Alstadsaeter et al., 2018) and within countries (Alstadsaeter et al., 2019; Guyton et al., 2021; Londoño Vélez and Ávila-Mahecha, 2021; Leenders et al., 2021). It is closest to Alstadsaeter et al. (2022b) which shows that offshore real estate is large and mainly owned by individuals at the top of the wealth distribution. Our paper also relates closely to the growing literature on the effects of policies aimed at improving tax transparency (see Slemrod (2019) for an overview), and more particularly to papers assessing the efficiency of the CRS (Menkhoff and Miethe, 2019; Casi et al., 2020; O Reilly et al., 2021; Beer et al., 2019) and of FATCA, the US policy of AEOI (De Simone et al., 2020). It confirms that non-compliant individuals adapt their behavior in response to changes in the international tax environment, and find alternative concealment strategies to continue under-reporting their assets (Johannesen, 2014; Johannesen and Zucman, 2014; Casi et al., 2020). Close to our results, De Simone et al. (2020) find that real estate prices in markets open to for-eign investments increased more than in markets with investment restrictions after the implementation of FATCA, which they interpret as evidence that evaders invested more in real estate to circumvent the reporting requirements. Third, we complement empirical studies exploiting foreign ownership leaked datasets to analyze the extent, the distribution, or the structure of offshore tax evasion (Caruana-Galizia et al., 2016; Omartian, 2017; Alstadsaeter et al., 2019; Londoño Vélez and Ávila-Mahecha, 2022; Collin, 2021). Finally, our paper contributes to a small set of studies focusing on the determinants and the effects of foreign investments in the real estate market, without taking into account the key role that the international tax transparency environment can have on domestic property markets (Badarinza and Ramadorai, 2018; Sá, 2016; Cvijanovic and Spaenjers, 2020).

The rest of the paper is organized as follows. Section 2 provides some background elements on foreign ownership of real estate in the UK, and describes our data. Section 3 shows how corporate real estate investments in the UK responded to the CRS. In section 4, we identify the country of origin of a subsample of individuals buying properties through offshore entities. This allows us to estimate the distribution of offshore real estate in the UK across countries and to analyze where responses to the CRS come from. Section 5 estimates the global shifting effect from financial to real estate assets. Section 6 concludes.

Data

Overseas Companies Ownership Dataset

The offshore real estate market in the UK. The UK, and London in particular, constitute an attractive location for global real estate investments, especially for investments from people at the top of the wealth distribution (Knight Franck, 2016). Average property prices in the UK real estate market have been increasing a lot and part of this hike is due do increased foreign investments in the market since the beginning of the 2000s (Sá, 2016).

In this paper, we study a very specific set of the property market in the UK, which we call the offshore real estate market: properties that are owned by companies incorporated in tax havens. 6 This ownership scheme is not illegal per se and some of the investors behind these companies might use an offshore intermediary for legitimate purposes. However, using a shell company allows one to keep their identity hidden, which in turns makes it easier not to report on the property to the tax administration of their home country.

Holding a property through a shell company, nonetheless, does not allow its owners to completely avoid paying taxes in the UK. Four main taxes apply to the owners of UK properties: Stamp Duty and Land Tax (SDLT) when buying the property (with a top rate of 15% from 2012 onward), Capital Gains Tax when selling it, Income Tax if the property generates rental income and Inheritance Tax in case of death of the owner. Until recent years, UK residents, non-UK residents and UK-residents non-domiciled ("non-dom") 7 have been able to decrease their liabilities with respect to the four taxes by "enveloping" UK properties with an offshore company (i.e. owning the property through a company instead of directly), the scale of the "savings" depending on each specific tax status. From 2012 onward, the UK government has progressively introduced a series of tax changes which greatly reduced the tax advantages previously enjoyed by the owners of enveloped UK properties. For each of the four taxes mentioned above, we describe in Appendix A1 the advantages of indirect ownership and give information on how they evolved since 2012.

Presentation of the dataset. In order to capture these offshore real estate investments, we exploit public data released by the British Land Registry. The Land Registry records all real estate purchases made in England and Wales by foreign companies in the Overseas Companies Ownership Dataset (OCOD). 8 The registry compiles information on the time and location of the purchase, the price paid (when available), the tenure (Freehold or Leasehold)9 and on the purchasing company (name, country of incorporation, address).

It is exhaustive, as companies are required to lodge their purchase with the Land Registry.

The OCOD suffers from two main limitations. First, when one company buys several properties at the same time, the bundle of properties is frequently recorded in the registry as one unique transaction. In these cases, we recover from the addresses the number and the location of properties that have been bought by the same company. To give an example, one address in our sample is: "24 and 26 Brompton Road and 15, 16 and 17, Knightbridgegreen, London". Here, and in similar cases, we split this observation into five distinct transactions, corresponding respectively to "24 Brompton Road, London", "26 Brompton Road, London", "15 Knightsbridegreen, London", "16 Knightsbridegreen, London" and "17 Knightsbridegreen, London".

Then, we divide the price indicated for the whole transaction by the number of properties bought at oncein this case 5. Almost 30,000 properties in our sample are sold in bundles, which represents around 20% of all the transactions.

The second limit of our dataset is that the purchase price is only specified for 36% of the transactions. Therefore, we predict missing prices using the sample of transactions where the price is available. We use the characteristics of the purchase (type of property, location, date of the purchase, etc) to infer the price paid, estimating an OLS with 5-fold cross-validation model. We detail our inference method in Appendix section A2. Appendix Figure 9 displays the distribution of out-of sample predicted prices and the distribution of observed prices. They are very similar, indicating that our model closely matches the true distribution of prices. Appendix Figure 10 plots the out-of-sample predicted prices against observed prices. It confirms that our model doesn't systematically overestimate or underestimate prices, as observations are symmetrically distributed around the 45 degree line.

Descriptive statistics. The first transaction in the registry dates back to 1959, but most of the purchases take place from 2000. The registry records more than 143,000 transactions over the period 2000-2020. Panel A of figure 1 shows the evolution of the number of transactions in the dataset and their total value from 2000 to 2019. 10 The number of purchases increased slowly from 2000 to 2011, with a maximum of more than 6,000 transactions in 2007. There is a first peak of purchases in 2012 with approximately 12,000 properties bought that year. The number of purchases steadily increases in the following years and reaches almost 14,000 in 2015 before starting to decline. The aggregate value of real estate transactions follows a roughly similar evolution.11 Panel B shows that the value of purchases made by foreign companies grows steadily, from more than £2 billion in 2000 to £10 billion in 2013. It jumps to £18 billion in 2014 and reaches a peak of £22 billion in 2015. In total, the OCOD records transactions for a value of more than £190 billion.

Table 1 displays the average characteristics of the transactions in our dataset. The average price in our dataset is £1.38 million (£2.31 when only taking into account transactions with non-missing prices). There is an equal number of Freeholds and Leaseholds, and about 43% of the transactions take place in London.

However, the OCOD does not provide a lot of details about the properties bought by foreign companies.

Using the addresses of the properties purchased, we are able to match about 43% of the transactions in the OCOD to the Energy Performance Certificates (EPC) data. 12 The EPC compiles information on the type of property, its size and the number of rooms, obtained when a property is put on the market and its owners have to proceed to an energy assessment. Table 1 shows that among the residential properties that we match to the EPCs data, the average size is 104 square meters and the average number of rooms is above 4. The average size of the commercial properties reaches almost 2000 square meters, which is consistent with a much higher average price. The calculations are made after we cleaned the data according to the process detailed in section 2.1, and imputed the prices as described in appendix section A2. Prices are corrected using the UK House Price Index (HPI) computed by the Land Registry. We apply the UK HPI to all transactions in our dataset, regardless of their location. 

T : C

Notes: This table displays the characteristics of the transactions in the OCOD. Column "All -full" provides information on the full dataset. Columns "All -no prices" and "All -with prices" shows the average characteristics of properties for which the price is missing or indicated, respectively. We are able to match 35% of the bought properties to The Domestic Energy Performance Certificates (EPCs) data for residential real estate and about 8% to the Non-Domestic EPCs data for commercial properties. The EPCs dataset provides more detailed information on the property characteristics. More information on the EPCs dataset in Appendix section A2. Columns "Matched to EPC -residential" and "Matched to EPC -commercial" shows the average characteristics of the sample of properties matched to the domestic and non-domestic EPCs, respectively. The average price of the properties with non-missing price is £2.31 million. After inferring the missing prices, the average price in our dataset is £1.38 million. The row "Expensive London" gives the proportion of properties located in Westminster, Kensington and Chelsea, the City of London or Camden.

About 43% of the purchases take place in London. Figure 2 shows the location of the transactions across The boroughs are ranked in five quintiles according to the total number of purchases made by foreign firms over the period 2000-2020, from the boroughs where foreign companies make the less purchases (quintile 1) to the boroughs where they make the most (quintile 5).

London boroughs. We divide the 33 boroughs of the city in five quintiles, from the boroughs where companies make the less purchases (quintile 1) to the boroughs where they make the most (quintile 5). To give a sense of the importance of foreign companies in the British real estate market, appendix figure 13 in section A3 shows the evolution of the proportion of the total number of transactions (panel A) and of the total investments (panel B) in the English and Welsh real estate market coming from foreign companies.

Purchases made by foreign firms represent between 0.3% and 1.3% of the total number of real estate transactions over the 2005-2019 period. 13 The amounts involved in these transactions lie between 1% and 6% of 13 Statistics for the whole UK real estate market are only available from 2005.

the total value of the English and Welsh property market over the same period -with an important increase in 2014. This suggests that the properties bought are on average more expensive. We confirm this observation in Figure 3 More than 90% of the transactions in the registry are made by companies incorporated in tax havens. 14 Table 2 shows the top-five buyers in volume and value of purchases, separately for havens and non-havens.

Four of the five main buyers in the haven group are the havens with the strongest links to the UK: the Channel Islands (Jersey and Guernsey), the British Virgin Islands (BVI) and the Isle of Man. Companies incorporated in Jersey are the most popular vehicle of investment, and purchased more than 30,000 properties for a total value of more than £54 billion over the period 2000-2020. Purchases from non havens are mainly coming from European countries (the Netherlands,15 Germany, Sweden, France) and the United States. 

Beneficial ownership data

Presentation of the dataset. The Overseas Companies Ownership Dataset provides information on the country of incorporation of companies investing in UK real estate but not on the residence of their ultimate owners. These two variables are likely going to be identical for legitimate businesses; but most shell companies incorporated in tax havens belong to foreign citizens and have no real activity in the country in which they are registered (Kristo and Thirion, 2018).

To recover information on the country of residence of the owners of companies buying in the UK, we exploit several files leaked from offshore service providers over the period 2013-2021: the Offshore Leaks, the Bahamas Leaks, the Paradise Papers, the Panama Papers and the Pandora Papers. These documents from law firms and offshore financial institutions provide data on the beneficial owners of thousands of shell companies they created or managed for their clients. Taken together, they shed light on the structure and activities of more than half a million offshore entities created between 1865 and 2018. The files have been analyzed by the International Consortium of Investigative Journalists, who published the name, address and countries of the entities' owners.

We also use the recently unveiled OpenLux data. OpenLux is not a leaked dataset, but is the result of an investigation led by the French newspaper Le Monde, who scraped Luxembourg's companies registry and gathered information on more than 260,000 entities. When the country made its register of beneficial ownership public in September 2019, the journalists were able to access to the details of more than 70,000 company owners.

Finally, we exploit data leaked in 2019 from the Cayman National Bank and Trust in the Isle of Man (CNBIOM), an Isle of Man subsidiary of a financial services provider based in the Cayman Islands. The CNBIOM dataset provides precise beneficial ownership information for more than 1,400 companies, most of them incorporated in the Isle of Man. 16 Descriptive statistics. Table 3 details the characteristics of each of the foreign ownership dataset we use.

The first company to appear in the leaks was incorporated in 1865, while we also have entities created as recently as 2020. In total, we have an insight into the organization of more than one million companies and into the holdings of more than 500,000 identified beneficial owners;17 more than half of these records come from the Panama Papers and the Paradise Papers. 

Data source
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Notes: This figure shows the most frequent tax havens used to incorporate companies, by region of the beneficial owner(s). It is constructed using beneficial ownership data and company data from the Bahamas Leaks, the Offshore Leaks, the Panama Papers, the Paradise Papers, OpenLux data and CNBIOM data. We display the percentages of owners from each world region in the leaks on top of the figure. To compute the percentages, we remove beneficial owners who are linked to a tax haven, and beneficial owners who are companies. The total might not add up to 100% because of rounding. Panel A pools all years of our data together, while Panel B shows the evolution of tax haven use from 2000 to 2016. The graph stops in 2016 because one of the main leak we use, the Panama Papers, was released in April 2016. As a consequence, the composition of intermediaries could be mechanically affected after this date.

Panel A of Figure 4 shows where the companies in our offshore ownership datasets are incorporated, by region of residence of the beneficial owner. 18 We display the proportion of UBOs in the leaks from each world's region on top of the figures. Several factors could potentially explain this heterogeneity in tax haven use by individuals. First, residents from different countries could have specific preferences over countries in which to incorporate their shell companies, for example because tax havens offer specialized services, or cater to particular segments of the population. Omartian (2017) analyzes the Panama Papers and find that some jurisdictions seem to be specialized in certain activities; for example, companies owned through bearer shares are often incorporated in Panama. Second, this heterogeneity could be explained by the preferences of the intermediaries used by individuals to create shell companies. These corporate service providers could be more likely to use a specific set of havens to incorporate entities, for example if they rely on their own network of actors and infrastructures built over time for the incorporation process. If, in turn, they attract residents from different parts of the world, this would lead to an heterogeneous pattern of tax haven use depending on the residence country of the individual. 20 Panel B of Figure 4 provides an insight into the dynamics of these patterns of tax haven use. It shows that some tax havens like the British Virgin Islands are less and less used to incorporate companies, while some others, like Malta, gain in importance as incorporation centers.

3 The effect of tax transparency on the demand for offshore real estate

In this section we study how the offshore real estate market in the UK reacted to the launch of automatic exchange of information among OECD countries. We provide evidence that some tax havens are likely to be more impacted by the CRS, because they are used primarily by residents from CRS-adopting countries.

Then, we show that the trend in real estate investments from these tax havens starts to diverge sharply from investments from other tax havens once the CRS is launched.

Methodology

When studying the effect of tax transparency on the UK real estate market, we are faced with two main challenges. First, the UK real estate market is highly globalized and its dynamics depends on many factors (see e.g. Poon (2017) for a review). Therefore, we need a sufficiently sharp and salient shock in tax transparency in order to precisely estimate a potential effect of tax enforcement on the amounts invested in the UK property market. Thus, we consider two sets of events affecting many countries at the same time. The second issue when studying the offshore real estate market in the UK is that we only observe the country of incorporation of the companies purchasing properties, not the country of residence of their owners. This means that we are not able to analyze directly the evolution of real estate purchases of residents from countries adopting the CRS. To circumvent this issue, we exploit the heterogeneity of tax haven use by country of residence that we documented in section 2.2. We exploit the leaks and the OpenLux data to find country patterns of tax haven use, which allows us to identify a group of tax havens that are mostly used by investors from the countries adopting the CRS in 2013 or 2014. More specifically, we compile the country of incorporation and the country of residence of the owners of the companies in the offshore ownership datasets; then for each tax haven, we compute the proportion of owners coming from each country.

For example, we find that 53% of the people creating companies in Jersey are from the United Kingdom, 7% are from South Africa, 4% are from the US, 3% from Israel etc.21 

Using these figures, we construct a measure of "CRS exposure", which is equal to the proportion of company beneficial owners coming from countries adopting the CRS in 2013 or 2014. We build two groups of tax havens according to their degree of exposure:

• Highly-exposed tax havens: jurisdictions that have more than 75% of their company beneficial owners coming from early-adopting countries

• Other havens: jurisdictions that have less than 75% of their company beneficial owners coming from early-adopting countries, or tax havens that do not appear in our leaks data as hosts for shell companies Figure 14 (appendix section A4) displays the distribution of CRS exposure for the 52 havens in our sample and shows where the top 5 buyers of both groups are located. The group of the most exposed countries includes some of the havens investing the most in the offshore real estate market, Jersey, Guernsey, the Isle of Man and Luxembourg. The British Virgin Islands however, second investor overall both in value and volume of transactions, counts only 62% of owners residing in early-adopting countries and therefore belongs to the less exposed group, along with Gibraltar, Panama and the Cayman Islands. Twenty three havens have a CRS exposure of zero, either because none of the individuals owning a company there come from early-adopting countries or because they do not appear in our leaks-lux data as incorporation countries.

We make the hypothesis that purchases coming from tax havens highly exposed to the CRS are going to react to the early commitment waves of 2013 and 2014. Indeed, some non-reporters from the G20 and the Joint Announcement countries will want to invest part of their offshore wealth in real estate to dodge the new reporting requirements. If they do so using shell companies incorporated in their preferred tax havens, we should see an increase in purchases coming from these countries. On the other hand, we expect investments from less exposed tax havens to react less to the CRS; as they are also used by a lot of individuals from non-committing countries, their real estate investments should be less affected by the policy.

As a result, to test whether the commitment to AEOI among OECD countries had an effect on real estate purchases in the UK, we compare transactions made through highly exposed tax havens to transactions made by other havens, around the two waves of commitment of 2013 and 2014. We use a difference-in-differences setting, with highly-exposed tax havens as the treatment group and the other havens as the control group.

Our identification hypothesis is that both groups' investment trends would have evolved in the same way without the commitment to the CRS. Using less exposed havens as the control group allows us to take into account the evolution of the dynamics of the UK real estate market, as well as the tax changes faced by foreign companies buying properties throughout the period. Note that we estimate a lower-bound of the effect of the CRS, as the control group of less-exposed havens is also used by residents from early-adopting countries.

We estimate the following equation:

Y iq = j =2013q2 β q • Quarter j=q • T reat i + γ i + η q + v iq (1)
where Y iq denotes the amount in million Pounds invested in real estate by country i in quarter q (in 3quarters moving average), Quarter j=q is a quarter dummy, T reat i is a dummy equal to 1 when country i is a highly-exposed haven, γ i is a country fixed effect, η q a quarter fixed effect and v iq the error term. We have a balanced panel of 52 tax havens.

The difference-in-differences coefficient β q captures the effect of the AEOI events in quarter q relative to the pre-commitment period, the second quarter of 2013. A coefficient β q equals to 100 means that on average, the difference between a highly-exposed haven and another haven's real estate investments in quarter q exceeds the investment difference in 2013q2 by £100 million.

Results

Before moving to the results of the formal difference-in-differences analysis, we show in Figure 5 the aggregated value of real estate investments coming from firms incorporated in highly-exposed havens and firms incorporated in the other havens. The flows of investments follow each other closely during a very long period spanning from 2000 to mid-2013, with strikingly similar levels of investments being in both groups during the whole period. The two trends start to diverge sharply in the third quarter of 2013, right when the G20 countries commit to AEOI; we observe a large jump in real estate investments from highly-exposed havens, that is not matched by investments from the other havens. the G20 support for AEOI. After September 2013, the difference in the value of purchases made by highlyexposed havens and the other havens surges and reaches on average about £150 million until the end of 2017.

We observe a first increase in investments in the treatment group compared to the control group in the third quarter of 2013, and a second increase after the second quarter of 2014; this corresponds to the two major steps taken by early-adopting countries toward the implementation of AEOI.

In Appendix figure 15 (section A5), we replicate our analysis using other real estate market outcomes as our dependent variable. We study the evolution of the overall number of transactions as well as the number of transactions above £1 million, £2M, £3M, £4M and £5M, respectively. For expensive transactions, the graphs are very similar to the one in figure 6, with no significant difference between the highly-exposed havens and the other havens until the CRS is launched, and then a great divergence between the two groups that remains significant. The picture is somewhat different when looking at the total number of transactions. We observe an increasing trend in the volume of purchases from highly exposed tax havens compared to other havens slightly before 2013. This pre-trend is driven by differences in purchases of less expensive properties, as it disappears when restricting the sample to purchases of more than £1M.

To sum up our results, we use a simple static difference-in-differences model with a continuous treatment variable, and present the results in table 4. We estimate the following equation on the sample of tax havens:

Y iq = P ost + P ost • Exposure + γ i + η q + ER iq + v iq (2)
Where Y iq is the outcome variable, P ost a dummy for the post-CRS period (2013q3-2016q4), Exposure is 
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Notes: This figure shows the difference-in-differences coefficients comparing quarterly amounts of real estate investments from companies incorporated in highly-exposed havens to investments from companies incorporated in the other havens. The flows are normalized at their value of 2013q2. The estimation is based on the full data provided in the Land Registry OCOD.

the measure of exposure to the CRS, γ i a country fixed effect, η q a quarter fixed effect, ER iq the exchange rate of the currency used in country i at quarter q and v iq the error term. A positive coefficient associated to "P ost x Exposure" would indicate that the more a tax haven is affected by the CRS, the more its real estate investments increase compared to the pre-CRS period. Our cut-off period here is the second semester of 2013. 22 We control for exchange rates evolution, which can influence cross-border investments.

In column (1) of table 4, we look at the value of investments in Pounds, and in column (2), at the number of transactions. In both cases, coefficients associated to "P ost x Exposure" are large and highly significant.

We find that the average quarterly difference in real estate investments between fully exposed tax havens (Exposure is equal to one i.e., tax havens only used by residents of CRS-adopting countries) and not exposed tax havens (Exposure is equal to zero) is higher by £180 million after the CRS compared to the reference period (2013q1 and 2013q2).

We also look at the effect of the CRS on investments in Pounds (column ( 5)) on the subsample were prices are indicated i.e. on the subsample for which we didn't have to infer prices. The coefficients are very similar in column (1) and in (5), indicating that our results are not driven by the way we infer the missing prices. 
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Notes: This table shows the results of the estimation of equation 2. Columns ( 1) and ( 2) shows the results for our whole sample, respectively for the value and the volume of the purchases. Columns ( 3) and ( 4) presents the results for the same outcome, scaled by their average value during the pre-CRS period. Columns ( 5) and ( 6) restrict our sample to the transactions for which the price is indicated in the OCOD, for the value of the purchases and the scaled value of the purchases.

Robustness checks

Are some extreme values driving our results? One potential concern with our results stems from the fact that a large part of the purchases made by tax havens is attributable to a few countries only. Therefore, one could fear that our estimates are driven by increased purchases made by a single tax haven. An ideal way to deal with this issue would be to simply use a log-transformation, but there are many zeros in our estimation sample and a log-specification would be misleading. Thus, in columns (3) and ( 4) of table 4 we normalize the outcome variable of each country i by scaling it by its pre-CRS period average value. 23 This standardization ensures our results are not driven by some havens which would be investing heavily throughout the whole period. For each quarter q and country i, we scale the amount invested and the number of transactions in each period q by the average quarterly value for country i between 2005 and 2010. 24 With this specification, the effect remains significant for the amounts invested, but becomes insignificant -though still positive -for the number of transactions. We also look at the effect of the CRS on scaled investments (column ( 6)) on the sub-sample where prices are indicated and the coefficient remains highly significant. Its size increases substantially compared to the coefficient in column (3) because information on prices is more often missing at the beginning of the period -and therefore between 2005 and 2010 -than in later years, which mechanically decreases the denominator of the scaled variable compared to a specification where predicted prices are included.

To further check that our results are not driven by only one outlier country, we replicate our analysis on 52 sub-samples, excluding successively one different haven in each sub-sample. We also vary our sample of analysis in two major ways, first by excluding the two most important buyers in the treatment group (Jersey and Guernsey) and second by including only those tax havens that are themselves participating to the Joint Announcement in 2014. We present the results in Appendix table 13, where coefficients are obtained from the estimation of a variation of equation 1 using a single Post-CRS dummy to capture the effect of the policy.

In all of these cases, our findings stay qualitatively unchanged, although the size of the coefficient may vary.

Another concern with our specifications in Pounds (equation 1 and 2) is that our positive effect could be driven by some extremely expensive properties being bought just after the CRS by highly exposed tax havens. To check this is not the case, we estimate equation 1 but windsorize the price of each property at the 0.1%, the 0.5%, the 1% and the 5% levels (both for the bottom and top tails of the distribution). The graphs obtained from the various windsorization levels are shown in appendix figure 16. The magnitude of the effect decreases with the level of windsorization, which indicates that it is partly driven by very expensive properties. However, the results remain qualitatively unchanged: the 14 years pre-trend are still insignificant and there starts to be a statistically significant difference between the highly-exposed tax havens and the other havens immediately after September 2013. It indicates that the positive effect of the CRS on real estate investments we estimate does not come from extreme values in property prices.

Robustness of our main results to alternative specifications. Because our results are obtained by forming two groups of tax havens based on a proxy for their attractiveness for residents of CRS-adopting countries, it is straightforward to assess how changing this measure affects our result. A first concern could be that the threshold of 75% of owners from CRS-adopting countries we use to define highly-exposed tax havens drives the difference in investments between the two groups; even though we show in table 4 that our findings still hold when using a continuous measure of exposure. We show in Appendix figure 17 how our results vary when we change this threshold. In every specification, the trends of the purchases of both groups is not significantly different before the second quarter of 2013, at which point they start to diverge sharply.

The difference in the post-CRS period is significant for all thresholds but the 90% one, in which case only 5 countries are in the treatment group while all the main buyers are in the control group.

Another issue could be that the leaks and OpenLux data we exploit to compute heterogeneity in the use of tax havens are not representative of the true distribution of offshore preferences among countries. Indeed, these datasets suffer from several limitations. First, the Offshore Leaks, the Panama Papers, the Pandora Papers and the Paradise papers data only provide information on people who used specific providers of offshore services to incorporate shell companies. 2526 If the clients of these providers are not representative of tax haven uses in their own countries, we will not capture the true attractiveness of each tax haven for residents from CRS-adopting countries. Second, we identify only a portion of the UBOs of all the companies present in the leaks-lux data. For some companies, we only have access to the identity of the directors, the managers etc. For others, the listed owner is either another company or individuals residents in a tax haven and as such are likely to be nominees instead of the actual owners. To address this potential selection bias, we exploit haven use information computed with data from the Bank for International Settlements (BIS).

The BIS provides information on cross-border bank deposits on a bilateral basis, for 48 countries. Studying tax haven uses by CRS-adopting countries using the BIS data draws a very similar picture than with the leaks data. The only notable difference in group composition is that Guernsey appears to be less favored by residents from early-adopting countries according to the BIS, and as such moves to the less-exposed havens group. As a result, our key finding of a divergence in investments trends between both groups just after the commitment to the CRS remains unchanged (Appendix figure 18).

Finally, table 13 also shows that our results are robust to varying the sample of countries we consider to be tax havens, whether we use the "consensus list" compiled by Menkhoff and Miethe (2019) of the 29 countries classified as tax havens in all recent studies on tax evasion and international taxation, or the 41 countries from the list of Hines and Rice (1994). The different countries included in these lists are presented in Appendix section A8, table 19.

Missing transactions. An issue in our dataset is that the Land Registry record of overseas companies transactions starts only in November 2015. This means that all properties that are bought and then sold before this date will not appear in our data. It could be an issue if the treatment group (highly-exposed havens) sells properties relatively less frequently than the control group (other havens). In this case, we would miss more purchases from the control group than from the treatment group before 2015. In turn, this would lead us to overestimate the additional investments made by highly-exposed havens, because we would miss relatively more transactions made by the control group. 27 To check this is not the case, we exploit available data from the years 2015-2020. Over this period, we have access to the complete set of purchases and sales of properties made by offshore companies. In particular, we can observe whether a property bought from 2015 onward was sold during the 2015-2020 five-year window.

This allows us to compare the selling behavior of the control and of the treatment group. For the years 2015-2020, we compute the proportion of properties that are bought in year t and then sold one year later, 2 years later, ... and 5 years later. The results are shown in Appendix figure 19. 28 We see that the treatment group almost always sells its properties more often than the control group. The only exception is for properties sold after one year. However, the difference is very narrow, as 12.3% of properties are sold after one year for the control group, and 12.1% for the treatment group. We take this figure as evidence that we are likely to miss more purchases from the treatment group than the control group before November 2015. It means that the databreak would actually lead us to underestimate the effect of the CRS on real estate investments.

Are some countries ejected from the real estate market? Another concern one may have is that the surge in real estate investments following the CRS would lead some countries not affected by the CRS to be "ejected" from the market due to higher prices. Indeed, if higher demand for real estate from the investors affected by the CRS results in property price increases in the UK, this could divert some buyers from this marketespecially if their incentives for buying real estate are unaffected by the CRS. The extent of this effect depends on the price elasticity of real estate assets with respect to the demand. If the elasticity is high enough, real estate investments from individuals not directly hit by AEOI would in reality be affected negatively by the transparency shock. As by definition these investors mainly use tax havens from the control group, i.e. the less-exposed jurisdictions, real estate investments from this group would be negatively impacted, leading to biased estimates of the CRS effect. To assess whether some buyers were effectively ejected from the UK property market following the CRS, we simply compute for the highly-exposed havens and for the other havens the number of countries making at least one purchase during the year, for each year of our period of analysis. We plot the results in Appendix figure 21 (section A5). If buyers from the less-exposed group were massively ejected from the UK property market after the CRS, we would expect the number of countries in this group making at least one purchase a year to decrease from 2014. Reassuringly for our identification, we see on the contrary that the curve for the "other havens" group remains relatively constant throughout the whole period.

Direct evidence of asset shifting

We have shown in the previous section that real estate investments from companies incorporated in tax havens the most exposed to the CRS have increased significantly once the policy is announced. One limitation is that we don't observe directly who are the ultimate investors behind the corporate vehicles and the evidence of responses to the CRS we provide is therefore only indirect. Thus, we match the OCOD data to leaked corporate registries in order to identify the nationality of a number of company owners appearing in the property transactions records. In this section, we first describe our matching process. Second, we provide descriptive evidence on where investors buying UK real estate through offshore shell companies come from. Third, we combine our data on indirect ownership to alternative sources containing information on direct ownership of UK offshore property in an attempt to give for the first time a comprehensive picture of who owns offshore real estate in England and Wales, and how much is owned from abroad. Fourth, we check that responses to the CRS we documented in the previous section come from individuals effectively affected by the policy. For that purpose, we show that investors from early-adopting countries increase substantially more their real estate investments after the CRS than investors from non-adopting countries.

Identifying who hides behind the shell companies buying real estate in the UK

To identify the nationality of the ultimate beneficial owner(s) (UBO) of companies buying properties in the UK, we match the property transactions data to beneficial ownership data -the Leaks, the OpenLux and the CNBIOM data presented earlier. We proceed in several steps:

1. We use standardized companies names to match beneficial ownership data to the OCOD.29 

2. We keep only companies for which the country of incorporation is the same in both datasets.

3. We keep companies that were active at the time of the purchase.30 

4. If a matched company appears to be owned by another company instead of a real person, we go one layer further and look for the owners of this second company in the leaks data. We repeat the operation four times in order to identify the "true" UBO of as many matched companies as possible.31 5. We drop the "true" UBOs that still appear to be companies.32 

6. We drop UBOs listed as residents from tax haven countries. 33 7. We allocate the shares of the companies identified. If a matched company is owned by n identified owners, we allocate 1 n share to each UBO. Notes: This table shows the number of companies, of transactions and of ultimate beneficial owners we identify in the OCOD, by data source. Note that we do not identify any beneficial owners using the Bahamas Leaks, hence we do not show it in the data sources.

Descriptive facts about offshore real estate ownership in the UK

Where do the buyers come from? Figure 7 shows where the offshore real estate investors come from, ranked by total amount invested over the 2000-2020 period. As mentioned above, we take into account the fact that the ownership of some companies is split into several owners (often with the same family name).

When this is the case, we divide the value of the property bought by the number of individuals owning the company making the purchase. Notes: This figure shows the value and the volume of real estate investments in England and Wales made through an offshore company, by country of residence of the ultimate beneficial owner. The data comes from the OCOD sample matched with the Offshore Leaks, the Bahamas Leaks, the Paradise Papers, the Panama Papers, the Pandora Papers, the CNBIOM and the OpenLux data. Countries written in green take part to the May 2014 Joint Announcement while countries written in black do not.

will attribute 1 2 transaction for France and 1 2 for Canada and the amount invested from each country will be £500,000.

Interestingly, residents of the United Kingdom constitute the first group of buyers through offshore companies in our identified sample. Between 2000 and 2020, they bought more than 1000 properties for a total of almost £1.5 billion and an average price per purchase of about £1.4 million. While this is suggestive of a "home bias" in the individuals' investments decisions (Coeurdacier and Rey, 2013), one would not expect to find so many UK residents buying UK real estate via an offshore entity in the absence of tax planning or secrecy motives for such investment schemes. A UK resident may own a UK property through an offshore entity both for "legal" tax avoidance or illegal motives. For "non-domiciled" residents -which are not taxed on their non-remitted foreign income -enveloping UK properties through an offshore entity may be particularly attractive, as it is a way to exclude rental income or capital gains from their personal income tax base. 35 Investors from the Middle-East, first and foremost the United Arab Emirates, represent another important share of the identified ultimate investors. Residents from these countries face very low -sometimes zeroeffective tax rates on their income and wealth; this suggests that these investors are using a shell company 35 See appendix section A1 for more details on the legislation. to channel their purchases for secrecy motives rather than to lower their tax liabilities. Indeed, for high net worth individuals living in a politically unstable country, avoidance of political reprisals is sometimes pointed as a major consideration in the use of tax havens (Harrington, 2016).

Where do they buy? Appendix figure 22 (section A6) displays maps of London showing the most favored London neighborhoods per investors' country of residence -for the top 5 buyers and for Russia. First, we see in these figures that two boroughs, Westminster and Kensington and Chelsea, are the top-location of real estate investments for all main groups of buyers, except Israeli residents. More generally, the North-west of the city seems to be favored by buyers of every nationality. However, there is still some heterogeneity in location choices according to the country of residence. When comparing country maps to the location of all transactions in our London sample (figure 2), we see for example that citizens from the United States buy relatively more properties in the South-West and in the North-east, while United Kingdom residents are more likely to purchase estates located in the South-east borough of Bromley.

What are the intermediaries involved? Figure 23 replicates our analysis of tax haven use by region of the world, restricting our sample to companies we observe as buying real estate in the UK. Comparing this figure to Figure 4, the first striking element is the relative importance of companies incorporated in the British Virgin Islands when we focus on entities buying real estate in the UK. This is partly explained by the fact that among the popular havens to hold real estate in the UK, the British Virgin Islands is relatively well represented in the tax-related leaks data while Jersey, Guernsey, Luxembourg and the Isle of Man are not. 36 Appendix figure 23 also displays the proportion of owners identified in our sample by world region.

Comparing these proportions to the ones displayed in Figure 4 allows us to identify regions which are relatively more represented in the identified sample. There are two main reasons why some regions could be over-represented in the identified sample. First, residents from these regions could have a strong propensity to choose the British Virgin Islands to incorporate companies. This is because we identify a relatively high proportion of companies from the BVI. Second, residents from these regions could have specific preferences for offshore assets: if a group of countries accounts for a higher proportion of the identified owners in the Land Registry data than in the leaks, this suggests that they hold relatively more UK real estate in their offshore portfolio than the rest of the individuals in the leaks. This is the case for residents of the United Kingdom, who represent 12% of the UBOs in the full leaks and OpenLux data but 24% of the identified UBOs in our sample. This makes sense, as we expect UK residents to be more likely to hold UK assets in their offshore portfolio. However, this is the case for other groups of countries as well: the Arabian Peninsula (3% of UBOs in leaks data, but 22% in the identified sample), North America (12% of UBOs in leaks data, but 17% in the identified sample) and Africa (3% of UBOs in leaks data, but 10% in the identified sample).

Property purchases through shares of companies. If an investor -individual or company -buys a residential property in the UK, the Stamp Duty and Land Tax (SDLT) is charged on the whole amount of the purchase. The rate is progressive and reaches 15% for purchases above £500K made by corporate bodies. 37 A way to avoid the SDLT is to purchase the property through a corporate structure and to buy the shares of the company instead of the property itself. This investment scheme is well known but the size of the phenomenon remains uncertain. Our leaked corporate records allow us to identify some transactions of this kind. For almost 60% of the companies buying real estate for which we can identify the beneficial owner, we have information on the exact dates of beneficial ownership. Thus, if person 1 appears as UBO of company A until March 2015 and person 2 starts to be UBO of the same company from March 2015 onward, we consider that person 1 sold company A to person 2 in March 2015. Out of the 1,838 companies buying real estate we are able to match, 107 seem to have been sold to other owners after the property is bought. This represents about 10% of the 60% of companies for which we have information on the dates of beneficial ownership, which indicates that this phenomenon is substantial. In total, 222 properties in our matched sample appear to be purchased through the shares of the holding company rather than directly. Appendix table 16 (section A7) displays, for the top 10 countries using this tax loophole, the amounts invested as well as the number of transactions.

Combining direct and indirect ownership of offshore real estate.

We combine our figures on country-by-country ownership of real estate through foreign shell companies to new data on direct ownership of UK properties by overseas individuals (recently published by the Centre for Public Data -CFPD) 38 in an attempt to give for the first time a comprehensive picture of who owns offshore real estate in England and Wales. The estimation we give is based on January 2018 data. First, we estimate how much of UK real estate is held through shell companies in January 2018 in total. For that purpose, we match the stock of properties listed in the OCOD register in January 2018 to our tax-related data leaks following the same method as the one presented in section 4.1. In the matching process, we recover information on the country of residence of the owners of 3.31% of the properties held through shell companies at that date, which represents 4.28% of the total in value. Then, we multiply the total value owned by each country in the identified sample by 1 0.0428 in order to allocate all properties appearing in the OCOD in January 2018 to one country. This gives us an estimation of how much of UK real estate held through foreign shell companies is ultimately owned by residents of each country. The assumption we make here is that the distribution of ownership across countries in the matched sample is similar to the distribution in the full stock of properties owned by foreign companies in January 2018.

Second, we estimate the amount of UK real estate that is directly held from abroad, meaning that the buyers purchase the properties in their own name rather than through an anonymous shell company. The data on direct ownership we use here have been obtained through FoI requests to HM Land Registry, the British tax authority, and gathered by researchers from the CFPD. It gives information on the number of property titles owned by individuals with an overseas correspondence address, every two years between January 2010 and August 2021. Since there is no information on the value of the owned properties, we estimate the price of each property based on its location (district) and the average price of residential properties bought in that district in January 2018, using Office for National Statistics data.

Appendix table 17 shows the value of real estate wealth held directly and indirectly in January 2018, for all buyers in the world with nonzero ownership, excluding tax havens. We give estimates for England and Wales and also for London in particular. In total, in January 2018, we estimate that offshore real estate in England and Wales is equal to £219 billion, and to £142 billion for London only. The biggest owner is the United Arab Emirates with £26.11 billion, then comes the United States with £11.28 billion. 39 Overall, the Arabian Peninsula is very well represented with Saudi Arabia, Qatar, Kuwait, Oman and Bahrain all belonging to the top buyers.

CRS and real estate investments

Observing the country of residence of roughly 3,000 individuals buying real estate in England and Wales through an offshore company, we can check whether the increase in real estate investments in the UK following the adoption of Automatic Exchange of Information is due to investors effectively affected by the increase in tax transparency i.e. residents from CRS-adopting countries. We focus again on the G20 support for global AEOI (September 2013) and on the commitment announcements of March and May 2014. The most important buyers for each group of countries are displayed in Figure 7 where early adopters appear in green and the others in black.

In our analysis, we split our sample of early adopters into one sample of G20 countries (excluding the United States which followed a distinct path toward AEOI adoption with the implementation of their own policy, FATCA, and Russia which did not commit to AEOI in 2014) and a second sample of countries committing to the CRS in 2014 that do not belong to the G20. We then compare real estate investments from each CRS-adopting group (treated group) to investments from countries that do not commit to information exchange in 2013 or 2014 (control group). We use equation 1 and estimate two distinct difference-in-differences equations -one for each treatment group. Since our matched sample is small, we consider a specification where property prices are windsorized at the 0.5% level40 in order to prevent some outlier transactions from having too much influence on our results. We show later that our results are robust to other windsorization levels or no windsorization at all. Again, our identification hypothesis is that both groups' investment trends would have evolved in the same way without the launch of the CRS. Our observation unit is at the quarter-country level, investment is expressed in 3-quarters moving averages and our panel is balanced.

Results are presented in Figure 8. First, we confirm that the increase in property purchases from the highly-exposed havens documented in the previous section is indeed due to individuals affected by the CRS. Indeed, while there is no statistically significant difference in real estate investments between treated and control groups between 200541 and 2013, the difference becomes significant immediately after the commitment to the CRS of G20 countries for the G20 countries (Panel A) and just after the second quarter of 2014 for the other early adopters (Panel B). This is what we would expect, as individuals from non-G20 countries should not react to the commitment to AEOI of G20 countries. The event of September 2013 can thus for this latter group be considered as a "placebo event". Second, Figure 8 suggests that most of the increase of real estate investments in the UK offshore real estate market seems to come from individuals from G20 countries. We see that the increase in investments from individuals from G20 countries is significant and long-lasting, while it is more modest and less persistent for individuals from non-G20 countries. However, these differences are to be interpreted with cautious due to the small size of our identified sample.

Results from a static difference-in-differences estimation, where we estimate a variation of equation 1 using a single Post-CRS dummy to capture the effect of the policy, are presented in table 6. The coefficients associated to "Post x Treated" capture the effect of the CRS on quarterly real estate investments -evaluated over the 2013q3-2016q4 period -for the treated group relative to the control group. The reference period is the first semester of 2013. Importantly, while the size of the coefficients decreases as we increase the level of windsorization, they remain highly significant, which indicates that the positive effect of the CRS we measure is not due to extreme values in property prices.

One concern in our analysis could be that investors decide to buy real estate in the UK from 2013-2014 Notes: This figure shows the difference-in-differences coefficients comparing investments from countries adopting the CRS to nonadopters, for each quarter. In Panel A, we restrict the sample of countries adopting the CRS to G20 countries. In Panel B, we restrict this sample to non-G20 countries. The flows of investments are normalized at their value of 2013q2. Property prices are windsorized at the 0.5% and 99.5% levels.

onward for other reasons than for tax purposes. The residents from some of the treated countries (e.g. Saudi Arabia) face low effective tax rates on income and wealth and a real estate response to the CRS in that case would suggest that tax evaders are not the only ones affected by the transparency policy. To test this assumption, we build two groups of countries according to their level of top marginal income tax rate in 2014. 42 We classify in the "low-tax group" the countries with a top marginal income tax rate below the median and in the "high-tax group" the countries above the median.43 Column (7) of table 6 shows the results of the estimation of equation 1 with a single Post-period dummy for the subsample of countries for which we have information on the top marginal income tax rates. Column (8) displays coefficients associated to the Post-CRS period for low-tax and for high-tax countries. Only the coefficient associated to high-tax countries remains significant, which suggests that the tax-evasion motive behind the responses to the CRS is likely to be the most important one. Note that the coefficients associated to "Post" are positive and significant in columns 3, 4 and 5. This indicates that when we reduce the influence of extreme values through windsorization -as we do in our preferred specification -we find that countries not affected by the CRS also invest more in real estate after 2013 relative to the pre-CRS period. This can be rationalized by investors anticipating high inflation in the UK housing market and therefore investing in real estate in order to make capital gains. The increase in 
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Notes: This table shows the coefficients estimated from a difference-in-differences equation with a single "Post-event" dummy. Coefficients associated to "Post" capture average quarterly real estate investments in the post CRS period (2013q3-2016q4) relative to the first semester of 2013. Coefficients associated to "Post x Treated" capture the difference in real estate purchases increase between the treated and control group in the post CRS period. Columns (3) and ( 4) restrict the sample to countries for which information on top marginal income tax rates is available. Column (4) estimates the CRS effect for low-tax and high-tax treated countries separately.

real estate investments after 2013 is particularly strong for some countries that do not commit to the CRS like Qatar or Oman.

Estimating the global shifting effect

To give a sense of the amount of financial wealth that was shifted to real estate globally as a result of the CRS, we start by quantifying the effect of the CRS on real estate investments in the UK. Then, based on the relative size of the UK cross-border real estate market globally, we scale up our UK estimates to obtain a global effect.

Finally, we compare this number to the effect the CRS had on financial assets, as estimated in the literature.

Effect of the CRS in the UK. To estimate the total effect of AEOI on investments in the UK real estate market, we compare the aggregated value of purchases made by highly-exposed havens and by the other havens. As trends in real estate investments follow each other closely before the commitment to the CRS in these two groups of countries, we simply aggregate investments of the two groups of havens and normalize the series to 1 during a reference pre-CRS period. Appendix Figure 24 (section A8) shows the aggregated series for both groups, normalized in 2013q2. Then, for each quarter q, we compute the effect of the CRS δ q as:

δ q = Y highly q Y highly q0 - Y other q Y other q0
with Y highly q the investments coming from companies incorporated in highly-exposed havens in quarter q, Y other q the investments from the other havens in quarter q and Y j q0 the investments for each group j during the reference period. To get the effect of the CRS in pounds ∆ q , we multiply our estimates by the amount invested by the highly-exposed group in the reference period:

∆ q = δ q • Y highly q0
We estimate the total effect of AEOI on UK real estate investments over the 2013-2016 period by summing ∆ q over the post-CRS period (2013q3-2016q4). We provide a range of estimates by using three different reference periods, in order to prevent our results from being dependent on a quarter-specific investments value from either group. Thus, we have q 0 = 2012q4, q 0 = 2013q1 or q 0 = 2013q2. Notes: This table shows the estimates obtained when computing the effect of the CRS as a simple difference between the aggregated investments of highly-exposed havens vs other havens, using three different reference periods. These estimates are for the period 2013q3-2016q4.

Effect of the CRS on offshore real estate globally How can we estimate the effect the CRS had on the real estate market at the global level? According to figures from an international real estate broker, 44 the UK represented about 20% of the value of global cross-border real estate transactions in 2016. 45 A simple back-of-the-envelope calculation entails that the effect of the implementation of the CRS on the global real estate market would lie between £82 and £94 billion. This represents about 1.5% of the total stock of offshore wealth held by households in all tax havens in 2015 (Alstadsaeter et al., 2018). 44 Investment flows around the globe: cross-border property transactions in 2016, https://tranio.com/articles/ investment-flows-around-the-globe-cross-border-property-transactions-in-2016_5321/, retrieved on the 27/08/2021. 45 Our sample of transactions only covers England and Wales, not the whole UK. Based on the total number of transactions in the UK reported in the UK Property Statistics (compiled by HM Revenue & Customs), we find that for year 2016, 90% of the real estate transactions in the UK took place either in England or in Wales. This would imply in turn that England and Wales amount to about 18% of global cross-border real estate transactions. However, we make the hypothesis that England, and more particularly London, is the choice destination for a large part of foreign real estate investments in the UK. As such, we consider the 20% figure instead of the 18% one. This leads to a more conservative estimate of the global real estate effect of the CRS.

Effect of the CRS on offshore financial wealth

To estimate the extent of asset shifting resulting from the CRS, we need to compare additional real estate investments caused by the CRS to the decrease in financial assets it induced. We evaluate the financial effect of the CRS in two steps: i) we estimate the amount of offshore financial wealth that was owned by the residents of the early-adopting countries, ii) based on estimates from the literature, we compute how much of this offshore wealth fled participating tax havens following the CRS.

First, we compute the wealth early adopters held in tax havens in 2013. To do this, we draw on countryby-country estimates of offshore wealth obtained by Alstadsaeter et al. (2018). They update the offshore wealth measure of Zucman (2013) and allocate this amount to each of the world's country. 46 The amounts of offshore wealth held by residents of each country are very heterogeneous, amounting to the equivalent of 60% of GDP for countries like Russia, and to only a few percentage points for countries like Japan or Denmark. The estimated shares of global offshore wealth owned by each country in Alstadsaeter et al. (2018) are computed for 2007. In order to have estimates for 2013, we allocate their 2013 estimates of total offshore wealth ($7.7 trillion) to each country, according to the country-by-country shares of 2007. Thus, we make the assumption that the geographical distribution of offshore wealth has not changed between 2007 and 2013.

We compute the total stock of offshore financial wealth owned by the early adopters in 2013 by simply adding the figures for all non-havens committing to the CRS in 2013 or 2014. 47 We find that these countries were holding more than £3 trillion in tax havens that year.

Second, we build on O Reilly et al. (2021), who estimate the reduction in bank deposits held in tax havens caused by the Joint Announcement of March 2014, using Bank for International Settlements (BIS) cross-border deposits data. While other papers studied the effect of the CRS on offshore bank deposits (Menkhoff and Miethe, 2019; Casi et al., 2020; Beer et al., 2019), the paper from O'Reilly et al. is -to the best of our knowledge -the only one studying specifically the effect of the Joint Announcement, which is the event we exploit in our paper (together with the previous commitment to the CRS of G20 countries).

The authors estimate a two periods difference-in-differences model with time and country-pair fixed effects where the treated group is made of non-haven/haven pairs both participating to the Joint Announcement of March 2014, and the control group of non-haven/haven pairs both not participating. Their results suggest that one year after the event, offshore deposits owned by treated jurisdictions have decreased significantly more than for the non-treated countries, leading to an estimated effect of the Joint Announcement on offshore bank deposits of -11%. By applying this estimate to the amount of offshore wealth held by early-adopting countries, we find that the Joint Announcement would have led to a reduction in financial wealth of about £330 billion.

Asset shifting responses to the CRS Finally, we compare the reduction in financial assets caused by the Joint Announcement to the global effect the policy had on real estate investments. Table 8 sums up our results. We find that the global surge in cross-border real estate flows caused by the CRS would represent between 24% and 27% of the reduction in offshore wealth the policy induced. This suggests that between 24% and 27% of the financial wealth held in tax havens before the implementation of AEOI was ultimately shifted to real estate in order to dodge the new policy. This is a sizeable response, as it means that about a quarter of the assets targeted by the CRS ended up being shielded from any reporting requirements, by simply switching the final destination of the investments made through offshore portfolios.

How plausible are these figures? First, the real estate effect we estimate is based not only on the Joint Announcement shock but also on the G20 support for global AEOI from September 2013, and the impact of each event cannot be separately estimated. Ideally, we would take into account the effect the G20 event had on offshore deposits, but this has not been estimated in the literature. Indeed, O Reilly et al. (2021) provide estimates of the effect of the Joint Announcement only, by studying the evolution of offshore deposits after the first quarter of 2014. However, we show that G20 countries already started to respond to AEOI from September 2013. Thus, our measure of the wealth decrease in table 8 may be somewhat underestimated.

Besides, the 11% decrease in offshore deposits from O Reilly et al. ( 2021) is estimated on four postannouncement quarters (i.e. until March 2015), while the post-CRS period we consider when estimating the real estate effect goes from the second quarter of 2013 to the last quarter of 2016. We choose to consider a larger post-event period because real estate is much less liquid than deposits and thus property transactions may take more time to be completed. Moreover, even though new jurisdictions commit to the CRS during the post-period, the countries participating to the Joint Announcement enter effectively earlier into the CRS than the others, and thus we assume that the division between highly-exposed havens and the other havens remain relevant at least until the end of 2016. Nonetheless, the 11% estimate from O Reilly et al. ( 2021) is computed on a period before the transparency policy effectively enters into force in many countries. Therefore, the estimated reduction in offshore bank deposits is likely to be a lower bound of the total effect of the CRS. Note that real estate responses to AEOI we estimate may also be a lower bound of the total response to the CRS, which might have accelerated in 2017 and 2018 when information exchanges effectively started.

Drawing on different analysis periods and different samples of countries, other papers have found that the CRS caused a reduction ranging from 11.5% to 31.8% of bank deposits held in tax havens. We show in ap-pendix table 18 how much our real estate effect represents compared to these alternative estimates of the financial effect of the CRS; the percentage ranges from 8% to 26% depending on the paper. These comparisons should however be interpreted with care as they are based on papers studying the implementation or the signature of the CRS rather than its announcement. As such, they capture responses to the CRS from more countries, and during a period when the coverage of the agreement is more extensive. Therefore, the effect they estimate might be of a different nature.

Second, our estimates are based on the UK real estate market, where transactions taxes (i.e. stamp duty taxes) are very high. In appendix section A9, we perform a bunching analysis following Best and Kleven (2018) and show that corporate buyers do seem to respond to this tax. Therefore, the cost of investing in the UK property market is likely to be higher than in other globalized housing markets. If real estate responses to the CRS are stronger in other markets -like New York or Hong Kong -we would underestimate the true shifting responses in reaction to the CRS. Third, our results strongly rely on the estimates of the UK share in the global cross-border real estate market, which we find to be 20%. On the one hand, the true figure of the UK market share is likely to be indeed very important. The literature has shown that London real estate in particular is a safe-haven asset or a "safe-deposit box" for which demand increases in times of economic downturns (Badarinza and Ramadorai, 2018; Fernandez et al., 2016) and that UK real estate accounts for a sizeable share of real estate investments of households at the top of the income and wealth distribution globally (Knight Franck, 2016).

On the other hand, there is no comprehensive data on cross-border real estate and more work is needed to precisely quantify the value of properties owned by individuals outside of their country of residence (Alstadsaeter et al., 2022b).

Fourth, O Reilly et al. (2021), as well as the other papers studying the CRS we exploit in table 18, estimates the reduction of bank deposits following the CRS, not the reduction of total offshore wealth. As a result, the figures we compute are correct only under the assumption that the effect of the CRS is homogeneous across all financial assets. Even though deposits are more liquid and therefore may react more rapidly to changes in the tax enforcement environment, the new trade-off imposed by the CRS is likely to be similar for other unreported offshore financial assets, like equities or mutual fund shares. 48 Therefore, we believe this assumption is relatively plausible.

In brief, even though there is still uncertainty about the exact amounts involved, our results suggest that investors affected by automatic exchange of information shifted a significant share of their offshore financial wealth -around 25% -to real estate as a result of the transparency policy. 48 The sanctions in case the evader gets caught and the probability of detection are relatively similar. 

T : E CRS

Notes: This table compares the effect of the CRS on real estate investments we estimate in our paper to the amount of offshore financial wealth that left tax havens due to the transparency shock as estimated in O Reilly et al. (2021). Column "Estimates" gives estimates of the CRS effect in terms of reduction in offshore wealth. Column "Wealth decrease" refers to the stock of offshore financial wealth owned by early adopters in 2013 that fled tax havens because of the CRS (it depends on the column "Estimates" and on the total stock of offshore wealth held by early-adopters). Column "Shifting -lower bound" computes the ratio of our real estate effect over the offshore wealth decrease, taking the lower bound of the real estate effect (£82 billion). Column "Shifting -upper bound" does the same with the upper bound of the real estate effect (£94 billion).

Conclusion

The Common Reporting Standard closes some of the loopholes evaders could still exploit in previous enforcement policies to avoid their international reporting requirements. In particular, thanks to its multilateral feature, it makes the relocation of financial assets to non-cooperative tax havens difficult -and almost impossible over the long-term as more and more havens join the information exchange agreement. However, the policy leaves the door open for new evasion strategies to develop, as it only targets financial assets. In its current form, it creates incentives for non-compliant taxpayers to restructure their offshore portfolios away from financial assets and toward properties.

In this paper, we show that this new international transparency initiative played an important part in the growth of the offshore real estate market in the UK over the last decade. We show that it led to an inflow of investments of between £16 and £19 billion over the 2013-2016 period, which suggests that real estate investments to avoid the CRS reporting requirements were large at the global scale.

Our findings highlight the need for a more ambitious automatic exchange of information agreement.

To effectively curb down tax evasion, we need a truly global information exchange treaty covering all assets, including non-financial ones. The first step to achieve such an agreement is to systematically gather information about the ownership of assets on a national level. In the case of real estate, this means in particular that tax authorities must collect data on the ultimate beneficial owners of shell companies used to buy properties.

the company owning it. From that 2019 however, indirect disposals of interests in "property rich entities" 52 started to be subject to the non-resident CGT as long as the non-resident investors holds, or has held, a 25%

or greater interest in the company.

Income Tax. Regardless of who owns the property, any rental income will remain taxable in the UK. If the property is owned by an offshore company only the basic rate of UK income tax (20%) will apply regardless of the level of income. 53 This can result in substantial savings when compared with personal ownership under which the banded UK income tax rates (up to 50%) apply.

52 "Property rich entities" include any company that derives 75% or more of its gross asset value from UK property whether residential or commercial 53 While this is true for the period we consider in the paper, it no longer holds from 2020

A2. Prediction of missing prices

One limit of our dataset is that the purchase price is only specified for 36% of the transactions. Therefore, we predict missing prices using the sample of transactions where the price is available. Let us denote Z i a set of properties' characteristics that we observe in our sample. We can express the properties' (log) prices as

p i = βZ i + i ( 3 
)
Where i is the price component not captured by the set of predictors that we assume to be orthogonal to Z i .

We estimate β from equation (3) using the subsample where the price is indicated, and the missing prices are then predicted using the resulting β as

pi = βZ i (4)
The prediction model is estimated by OLS, using 5-fold cross-validation. The set of predictors includes the property tenure (leasehold, freehold), a postcode fixed effect, a quarter fixed effect. Using the exhaustive dataset of all residential transactions in the UK by quarter (UK Price Paid Data), we also include as predictors for each property the number of sales that occurred in the same postcode area, and the average price. 54 The β are estimated on a training sample composed of 80% of the transactions, and the quality of the predictions is evaluated with a test sample built with the 20% remaining observations. Table 9 displays information on our out-of-sample fit (computed with our test sample). The adjusted R 2 is 0.59, the root mean square error (RMSE) is 1.128 and the mean absolute error (MAE) is 0.683.

RMSE

Rsquared MAE

1.128 0.589 0.683

T : P P -A

Notes: This table describes the quality of our price inference and gives the value of the root mean squared error (RMSE), the R 2 and the mean absolute error (MAE) obtained when we regress p i on Z i (equation 3) using the full OCOD sample.

An important characteristic missing in our dataset to accurately infer prices is property size. To improve the quality of our estimates, we follow Chi et al. (2019) and exploit the Domestic Energy Performance Certificates (EPCs) dataset in order to retrieve housing size information. Energy Performance Certificates are mandatory in the UK before selling or renting a property, and the Department for Communities and Local 54 In case the postcode x quarter of a given transaction in the OCOD data does not match to any transactions in the Price Paid data, we use information on average price by Ward, which is a greater level of aggregation. However, for most postcodes in the City-of-London, we do not have any in formations on the average price by ward. In this case, we approximate the price of the transaction based on the average price over all transactions with non-missing prices in the City-of-London that year. This is done for about 1000 transactions. Government compiles a register of these assessments. The Domestic Energy Performance Certificates contains data on the exact address of the property, its energy performance but most importantly for us, its size (i.e. total floor area). We also use additional property characteristics provided in the dataset: the property type (e.g. maisonette, flat, house) and the building type of the property (e.g. detached, semi-detached). We use the algorithm detailed in Chi et al. (2019) to match the Domestic EPCs to our dataset. 55 We are able to match 35% of our transactions, improving significantly the quality of of predictions for this sub-sample of matched properties.

Table 10 provides details on the out-of-sample fit in our matched sample. The R 2 is significantly higher and the RMSE much lower than when no information on the property size is available.

RMSE

Rsquared MAE 11 0.641 0.785 0.400

T : P P -EPC

Notes: This table describes the quality of our price inference and gives the value of the root mean squared error (RMSE), the R 2 and the mean absolute error (MAE) obtained when we regress p i on Z i (equation 3) using the subsample of properties that we are able to match to the EPCs data, hence when information on the property size is available.

We show in 11 and in 12 how respectively the RMSE and the R 2 evolve when we windsorize p i at different levels in (3). Ultimately, we pick the levels of windsorizing minimizing the RMSE of the prediction, i.e. a windsorization of the top tail of p i at 3% (and no windsorization at the bottom). For the subsample matched to the Domestic EPCs, we windsorize the top tail at 1%.

In figure 10, we plot the predicted against the observed price in log for each transaction from the test sample. The smaller the distance between a point and the 45 degree line, the better the prediction. The figure provides two important insights. First, when we observe the area of the property, the prediction is much more precise. Second, while some points are well above or below the 45 degree line, there is no evidence of systematic over-or underestimation of the true prices.
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Notes: This scatterplot displays the predicted against observed prices (in log) in the test sample, depending on whether we have information on the property size or not. The test sample is selected by randomly picking 20% of the transactions for which we have price information. It is not used to estimate (3) but only to test the quality of our price prediction . If a point lies on the 45 degrees line, this indicates that the predicted and observed prices correspond exactly. q q q q q q q q q q q q 1.125 Out of sample RMSE Tail windsorized q q q q bottom top (a) Whole sample q q q q q q q q q q q q 0.64 Notes: This graphs shows the out-of-sample root mean squared error (RMSE) as a function of windsorizing various shares of the bottom and top tails of the price in the prediction (equation 3). The Out-of-sample RMSE is computed as the average RMSE obtained from 5-fold cross-validation. q q q q q q q q q q q q 0.575 0.580 0.585 0.590 0 1 2 3 4 5 % windsorized Out of sample Rsquared Tail windsorized q q q q bottom top (a) Whole sample q q q q q q q q q q q q 0.760 Notes: This figure shows the difference-in-differences coefficients comparing quarterly real estate investments from companies incorporated in highly-exposed havens to investments from companies incorporated in other havens. The flows are normalized at their value in 2013q2 and the estimation is based on the full data provided in the Land Registry OCOD. Each figure shows the difference-in-differences results for a different definition of the treatment group, varying the cut-off threshold. We show results when the treatment group is defined as tax havens for which more than 15% of the company beneficial owners come from early-adopting countries. We repeat the analysis for the 30%, 45%, 60% and 90% thresholds. Notes: This figure shows the difference-in-differences coefficients comparing quarterly real estate investments from companies incorporated in highly-exposed havens to investments from companies incorporated in the other havens. The flows are normalized at their value in 2013q2 and the estimation is based on the full data provided in the Land Registry OCOD. We compute the weights used to define highly exposed and less exposed havens using data from the Bank for International Settlements.

Joint

( 

T : R

Notes: This table presents the results of a variation of equation 1, using a single Post-CRS dummy to capture the effect of the policy. We take the first semester of 2013 as the reference period. Column (1) presents the results for our main sample. Column (2) shows the results of the estimation without Jersey and Guernsey, column (3) with only the tax havens participating to the CRS in 2013 or 2014, and column (4) for purchases made in the region of Greater London only. Finally, column (5) shows the results of our estimation using the consensus list of tax havens compiled by Menkhoff and Miethe (2019) and column (6) using the havens list of Hines and Rice (1994). ) .

Notes: This figure shows the proportion of properties that are sold after one year, two years, etc, in the treatment group (highly-exposed havens) and in the control group (other havens). This figure is computed using our dataset from year 2015 to year 2020, as we have access to all the purchases and sells made by overseas companies during this period. (1959-2020), from the boroughs where individuals make the less purchases through foreign companies (quintile 1) to the boroughs where they make the most (quintile 5). 

F : H .

A6. Companies buying UK properties

A7. Analysis of the matched sample

T : P L OCOD

Notes: This table shows the number of OCOD transactions location in London we manage to link with their ultimate beneficial owners' using the Bahamas Leaks, the Offshore Leaks, the Paradise Papers, the Panama Papers, the Pandora Papers, OpenLux and CNBIOM data. Columns 2 and 3 show the raw number of transactions and their value in the full and matched samples, while columns 4 and 5 show the corresponding percentages the matched transactions represent. 

T : P

Notes: This table displays information on properties purchased indirectly, via the shares of the company owning the property. We give the number of properties purchased and the amount invested for the 10 most frequent countries involved in such investment schemes.

For simplicity, we do not take into account split ownership here. So, if a property is bought by two investors from two different countries, one transaction will be recorded for each country, and the total price of the property will be attributed to each country. If a property is bought through the shares of the holding company in 2014 and again in 2016, this will appear as two transactions.

A8. Additional elements

Joint Announcement Continued from previous page Country Amount -Direct Amount -Indirect Amount -Total Amount -Direct London Amount -Indirect London Amount - ). We only show direct ownership for countries that are not tax havens, but the row "All" aggregates the total value of foreign owned properties -including those owned from haven countries. Values in columns "Amount -Indirect" are inferred using the following method: we match the stock of OCOD properties in January 2018 to our tax-related data leaks in order to have information on the country of residence for some owners. We identify the owner of 3.31% of the properties owned at that date, which represents 4.28% of the total in value. Then we simply multiply the total value owned from each country in the identified sample by 1/0.0428 in order to allocate the ownership of all properties appearing in the OCOD to one country. So, the assumption we make here is that the distribution of ownership in the matched sample is similar to the distribution in the full stock of properties owned by foreign companies in January 2018. Columns "Amount Total" is simply the sum of "Amount -Direct" and "Amount -Indirect". For buyers from the United Kingdom, we put a zero in columns "Amount -Direct" as direct ownership of a UK property would not be considered as offshore real estate in that case. Columns 2-5 show these computations for the whole of England and Wales, while columns 6-8 show them for London only. 

T : E CRS

Notes: this table compares the effect of the CRS on real estate investments we estimate in our paper to the amount of offshore financial wealth that left tax havens due to the transparency shock, as estimated in several papers from the literature. Column "Estimates" gives estimates of the CRS effect in terms of reduction in offshore wealth. The estimate for Casi et al. (2020) comes from column 1, table 4 from their paper, for Menkhoff and Miethe (2019), from column 2, table 5 and for Beer et al. (2019), from column "Model 4", table 3. Column "Wealth decrease" refers to the stock of offshore financial wealth owned by early adopters in 2013 that fled tax havens because of the CRS (it depends on the column "Estimates" and on the total stock of offshore wealth). Column "Shifting -lower bound" computes the ratio of our real estate effect over offshore wealth decrease, taking the lower bound of the real estate effect (£82 billion). Column "Shifting -upper bound" does the same with the upper bound of the real estate effect (£94 billion). 

Country

T : L .

Notes: This table shows the lists of tax havens we use in our analysis. Our main list is the one of Menkhoff and Miethe (2019) in column (1), used in their analysis of the CRS on financial assets, held in and by tax havens. They obtain it by combining the lists of different sources, and it counts 58 countries. Column (2) shows the list used by Hines and Rice (1994), which excludes 18 countries categorized as tax havens by Menkhoff and Miethe (2019). Column (3) shows a "consensus" list of tax havens. This list is compiled by Menkhoff and Miethe (2019) by choosing the 29 countries that appear in most recent studies on tax evasion (see Menkhoff and Miethe (2019), appendix A.2). q q q q q q q q q q q q q q q q q q q q q q q q q q q b = 1.419(0. q q q q q q q q q q q q q q q q q q q q q q q q q q q b = 0.083(0. 68 q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q b = 0.429(0. q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q b = 0.126(0.166) 

  This figure shows the yearly count of purchases made by foreign firms in England and Wales (Panel A) and their aggregated value (Panel B), over the period 2000-2019. It is based on the Overseas Companies Ownership Dataset.

  This figure shows the location of the purchases made by foreign firms in London, as recorded by the OCOD. The region of Greater London is composed of 32 boroughs and the City of London local government.

  which displays the price distribution of properties bought in our sample and the price distribution of all residential properties bought in the English and Welsh real estate market. The distribution of prices among the properties bought by a shell company exhibits a much thicker right tail, indicating that very expensive properties are much more common than in the overall residential property market. This figure presents the distributions of prices of properties bought through foreign companies (from the OCOD) and of all residential properties bought in the UK (from the Price Paid Dataset) over the period 2000-2020. For better visibility, the prices are capped at 99.8% of the price distribution of the Price Paid Data.

  (a) Most frequent tax havens used by world region of UBO Most frequent tax havens used by world region of UBO, over time

Figure 6

 6 Figure 6 displays the coefficients βq estimated from equation 1. It confirms that the trends in real estate investments from highly-exposed havens and the other havens are not significantly different between 2000 and the second quarter of 2013, supporting our identification hypothesis. They diverge immediately after

  This figure displays the distribution of observed and predicted prices in the test sample. This sample is selected by randomly picking 20% of the transactions for which we have price information. It is not used to estimate equation (3) but only to test the quality of our price prediction. Because the price distribution is heavily right-skewed, we cut the distribution at the 90th percentile in order to see what is happening lower down in the price distribution, where most transactions happen.

  This graphs show the out-of-sample R 2 as a function of windsorizing various shares of the bottom and top tails of the price in the prediction (equation 3). The Out-of-sample R 2 is computed as the average R 2 obtained from 5-fold cross-validation. This graph is constructed using two additional datasets maintained by the Land Registry, data on property transactions completed in the UK and the Price Paid Data. The Land Registry produces summary statistics on property transactions completed in the UK with a value of £40,000 or above. More precisely, the dataset provides monthly estimates of the number of residential and nonresidential property transactions in the UK. The Price Paid Data provides information on all residential property sales in England and Wales (date of the transaction, address of the property bought, price paid). Panel A presents the ratio of OCOD transactions over all UK transactions as reported in the UK Property Statistics, by year. Because the UK Property Statistics does not provide information on property prices, we have to use Price Paid Data to construct Panel B. As Price Paid Data only covers residential transactions, we start by calculating how many transactions are missed in this dataset, by comparing yearly number of sales with figures from the UK Property Statistics. We correct yearly amounts invested in the UK as recorded in the Price Paid Data with this factor. Panel B presents the ratio of the value of the OCOD transactions over this total, by year. This figure shows the difference-in-differences coefficients comparing the quarterly number of purchases in England and Wales made through companies incorporated in highly-exposed havens to purchases from companies incorporated in the other havens, for different values of the purchases. The flows are normalized at their value of 2013q2. The estimation is based on the full data provided in the Land Registry OCOD.

  This figure shows the detailed location of the purchases made by individuals through a shell company in London, as recorded in the OCOD. The map represents the region of Greater London, which is composed of 32 boroughs and the City of London local government. The boroughs are ranked in five quintiles according to the total number of purchases made by foreign firms during the entire period covered by the OCOD

  The red dashed lines denote the upper and lower bounds of the excluded region around the threshold. The blue dashed line in the graphs estimating responses to a notch marks the upper bound of the dominated region. Absent optimization frictions, optimization theory predicts an empty hole between the cutoff and the blue line. b is our estimate of the excess mass just below the threshold scaled by average counterfactual frequency in the excluded range (standard errors in parentheses). Graphs and estimates built using the bunching package in R.

  The red dashed lines denote the upper and lower bounds of the excluded region around the threshold. The blue dashed line in the graphs estimating responses to a notch marks the upper bound of the dominated region. Absent optimization frictions, optimization theory predicts an empty hole between the cutoff and the blue line. b is our estimate of the excess mass just below the threshold scaled by average counterfactual frequency in the excluded range (standard errors in parentheses). Graphs and estimates built using the bunching package in R.

  This table shows the five most frequent countries of incorporation of companies buying English and Welsh real estate, over the period 2000-2020. Columns 1-4 show the ranking for companies incorporated in tax havens, in terms of value and volume of purchases. Columns 5-8 show the same but for companies incorporated in non-haven countries. The table is based on data from the Land Registry OCOD.

			Havens			Non-havens
	Country		Value of	Country	Number	Country	Value of	Country	Number
			purchases		of purchases		purchases	of purchases
			(in billion £)				(in billion £)	
	Jersey		54.2	Jersey	31,192	United States	3.9	Netherlands	2,377
	BVI		39	BVI	30,369	Netherlands	3.9	United States	1,674
	Guernsey	21.5	Guernsey	24,654	Germany	3.3	Germany	1,321
	Luxembourg	18.9	Isle of Man	14,316	France	0.9	Australia	1,014
	Isle of Man	14.5	Luxembourg	4,284	Sweden	0.9	United Arab Emirates	573
	T	: T			E	W	,	-

Notes:

  This table details the characteristics of the seven corporate ownership datasets we exploit in our analysis. For each of the datasets, it presents the period covered, the number of companies and the number of unique beneficial owners we get information on.

	Period covered 1919-2016 2007-2019 1907-2020 1918-2010 1936-2015 1980-2018 1865-2017 -United Kingdom (12% UBO) Number of companies 175,888 1,406 261,249 105,516 213,634 17,693 290,086 1,065,472 Nor. Am. & English-speak. world (12% UBO) Number unique benefi-of cial owners 6 927 70,795 75,948 238,055 26,083 133,555 545,369 Africa (3% UBO) Bahamas Leaks CNBIOM OpenLux Offshore Leaks Panama Papers Pandora Papers Paradise Papers Total T : C Asia-Pacific (23% UBO) Western Europe (21% UBO) South Asia (1% of UBO) Southern Europe (8% UBO)) Middle East -Rest (3% UBO) Eastern Europe (7% UBO) South & Central Am. (7% UBO) Bermuda BVI Cayman Is. Isle of Man Jersey Luxembourg Malta Panama Samoa Seychelles Notes: Arabian Peninsula (3% UBO) Others

  The individuals creating the most shell companies are from the Asian-

	Pacific region (23%), Western Europe (21%), North America and the English-speaking world (12%), and the
	United Kingdom which represents 12% of the owners alone. Panel A presents the pooled-years distribution
	of countries of incorporation. It highlights the heterogeneity of tax haven use, by world region. While owners
	from the Arabian Peninsula, the Asia-Pacific area, South Asia and South and Central America incorporate
	their shell companies mostly in the British Virgin Islands, European nationals and United Kingdom residents
	seem to favor Luxembourg 19 and Malta, European havens. North America has a slightly more diversified
	distribution of haven use, incorporating a roughly similar number of companies in the British Virgin Islands,
	Luxembourg, Bermuda, Malta and other havens.

Table 5

 5 displays, by data source, the number of companies we match, as well as the number of ultimate owners we are able to identify and the number of transactions they are involved in. In total, we identify roughly 3,000 investors owning UK properties through an offshore vehicle. As shown in the table, the most important data source for the matching is the Panama Papers which allow us to identify 1,846 ultimate owners. In Appendix table 14 (section A7), we compare the number of transactions and amount invested in the identified sample to the full OCOD dataset. We are able to identify the ultimate investors in 2.8% of the property transactions in our sample. These transactions are more expensive on average than the rest of the sample, as they represent 3.8% of the total amount invested in our data. When restricting our sample to London only, we recover the identity of the ultimate owner for more than 4.4% of all purchases made in London through shell companies (Appendix table15). This figure is relatively high, as it indicates that at least 4.4% of foreign companies buying in London are listed in one of the main offshore leaks of this last decade.34 The fact that we find more than twice as many companies buying in London than in the rest of the UK in the leaks data provides anecdotal evidence that real estate in the capital is a destination of choice for illegal flows of money(Tax Transparency International UK, 2015).

		Source	Number of companies	Number of transactions	Number of UBO
		CNBIOM	48	203	62
		OpenLux	185	545	220
		Offshore Leaks	58	107	83
		Panama Papers	1, 115	2, 128	1, 846
		Pandora Papers	292	589	386
		Paradise Papers	140	488	427
		Total	1, 838	4, 060	3, 024
	T	: N	,	
	O	L		

  Table7presents the estimated effect, according to the reference period we choose. Overall, our results indicate that an additional £16 to £19 billion were invested in the English and Welsh real estate market as a result of the CRS. This effect is substantial: over the period, it amounts to between 25% and 30% of all purchases made by companies (incorporated in both havens and non-havens) and to almost 1.5% of all real estate investments made in the UK.

		Reference period Estimated effect of CRS		
			(in billion Pounds)		
		2012 q4		16.3		
		2013 q1		18.8		
		2013 q2		18.1		
	T	: E	CRS	UK	,	-

  Main spec. No Jersey/Guernsey CRS havens only London only Consensus listHines and Rice (1994) list 

		)	(2)	(3)	(4)	(5)	(6)
	Post x High	165.622 * * *	59.719 * * *	195.892 * * *	72.915 * * *	199.105 * * *	175.197 * * *
		(32.662)	(19.932)	(59.281)	(18.763)	(52.227)	(39.767)
	Post	20.249	19.640 * *	48.668	16.623 *	51.468	27.442
		(17.058)	(9.726)	(38.809)	(9.799)	(32.001)	(22.622)
	Observations	3632	3464	1760	3632	1961	2795
	Country FE	YES	YES	YES	YES	YES	YES
	Control for ER	YES	YES	YES	YES	YES	YES

  This table shows the number of OCOD transactions we manage to link with their ultimate beneficial owners' using the Bahamas Leaks, the Offshore Leaks, the Paradise Papers, the Panama Papers, the Pandora Papers, OpenLux and CNBIOM data. Columns 2 and 3 show the raw number of transactions and their value in the full and matched samples, while columns 4 and 5 show the corresponding percentages the matched transactions represent.

	Source	Number of transactions	Amount invested (in billion £)	Fraction of total transactions	Fraction of total amount invested
	Full dataset	143, 634		180	100%	100%
	Matched	4, 060		6.8	2.8	3.8
		T	: P		OCOD
	Source	Number of transactions	Amount invested (in billion £)	Fraction of total transactions	Fraction of total amount invested
	Full dataset	62, 392		114.800	100%	100%
	Matched	2, 739		5.3	4.4	4.6

Notes:

  This table shows how ownership of real estate in England and Wales and in London is distributed across countries in January 2018. Values are in 2015 billion Pounds. Column "Amount -Direct" refers to direct ownership of properties in England and Wales. The information comes from recently published data by the Centre for Public Data -CFPD. a Prices are imputed based on mean prices paid for residential properties in England and Wales, by local authority and for the first quarter of 2018 (computed by the Office for National Statistics

									Total London
	Liberia	.04	0	.04	.04			0	.04
	Sudan	.04	0	.04	.03			0	.03
	Latvia	.02	.02	.04	.01			0	.01
	Croatia	.04	0	.04	.03			0	.03
	Gabon	0	.03	.03	0			0	0
	Chile	.03	0	.03	.01			0	.01
	Uganda	.03	0	.03	.02			0	.02
	Sierra Leone	.01	.02	.03	.01			.02	.03
	Romania	.02	.01	.03	.01			.01	.02
	Namibia	.01	.02	.03	0			.02	.02
	Iceland	.03	0	.03	.01			0	.01
	Jamaica	.02	0	.02	.02			0	.02
	Venezuela	.01	.01	.02	.01			.01	.02
	Tunisia	.02	0	.02	.02			0	.02
	Estonia	.01	.01	.02	.01			.01	.02
	Algeria	.02	0	.02	.01			0	.01
	Georgia	.01	0	.01	.01			0	.01
	Guatemala	0	.01	.01	0			.01	.01
	Cameroon	0	.01	.01	0			.01	.01
	Costa Rica	.01	0	.01	.01			0	.01
	Kyrgyzstan	0	.01	.01	0			.01	.01
	North Korea	.01	0	.01	.01			0	.01
	Nepal	0	.01	.01	0			0	0
	Somalia	0	.01	.01	0			.01	.01
	Haiti	0	.01	.01	0			.01	.01
	Iraq	.01	0	.01	0			0	0
	Uruguay	.01	0	.01	.01			0	.01
	Colombia	.01	0	.01	.01			0	.01
	Mozambique	.01	0	.01	.01			0	.01
	Cambodia	.01	0	.01	0			0	0
	Slovenia	.01	0	.01	0			0	0
	Peru	.01	0	.01	0			0	0
	Angola	0	0	.01	0			0	0
	Ethiopia	.01	0	.01	0			0	0
	All	110.09	109.32	219.42	69.39			72.93	142.32
	T	: O	R	E	E	W	,	C	O

Notes:

  The data are available at https://www.centreforpublicdata.org/property-data-overseas-individuals.

	Paper	Estimates	Wealth decrease (billion Pounds)	Shifting -lower bound	Shifting -upper bound
	O Reilly et al. (2021)	11%	334	24%	27%
	Casi et al. (2020)	11.5%	352	23%	26%
	Menkhoff and Miethe (2019)	31.8%	966	8%	9%
	Beer et al. (2019)	29.6%	899	9%	10%

a

See[START_REF] Reilly | Exchange of Information and Bank Deposits in International Financial Centres[END_REF] for a detailed timeline of the expansion of tax transparency and the introduction of the CRS.

See Knobel and Meinzer (2014) for a detailed analysis of the CRS loopholes.

Note that the degree of substitution between financial and real estate evasion also depends on the relative attractiveness of the different alternative evasion strategies, which is directly impacted by the CRS.

In the UK, several voluntary disclosure schemes were available to evaders around 2014, when the UK committed to the CRS. The most "popular" was the Liechtenstein disclosure facility (LDF) introduced in 2009 and closed in December 2015. The number of new amnesty participants increased more in Norway than in the UK around 2014 (in relative terms), which can partly be explained by the fact that the Norwegian amnesty program is very generous. Indeed, Norwegian "disclosers" pay no penalties and suffer no criminal sanctions, while in the UK some penalties have to be paid. According to the British tax authorities, a total of 6,000 disclosures were made under the LDF for an average settlement of £180,000. See https://www.gov.uk/government/ publications/offshore-disclosure-facilites-liechtenstein/yield-stats. Note that other voluntary disclosure schemes were available around the CRS for UK taxpayers, namely the UK-Swiss Tax Cooperation Agreement, Jersey, Guernsey and Isle of Man Disclosures Facilities. In 2016, the World Wide Disclosure Facility was opened.

Where did the rest of the money go? Part of this money was repatriated in the context of voluntary disclosure schemes that were put in place in many countries. But evidence suggest that alternative evasion strategies other than investing in real estate assets have also been adopted by tax evaders after the CRS, which could explain part of the decrease in offshore deposits owned by countries participating to the agreements. Relocation of unreported assets to the US[START_REF] Casi | Cross-border Tax Evasion After the Common Reporting Standard: Game Over[END_REF] or the use of citizenship-by-investment program[START_REF] Langenmayr | Escaping the Exchange of Information: Tax Evasion via Citizenshipby-Investment[END_REF] seem to have been used by reluctant taxpayers. Using a trust is also a way to avoid any reporting under the CRS[START_REF] Knobel | The End of Bank Secrecy'? Bridging the Gap to Effective Automatic Information Exchange[END_REF]. See appendix table 20 for a list of strategies allowing to circumvent the CRS.

In other papers like[START_REF] Alstadsaeter | Who Owns Offshore Real Estate? Evidence from Dubai[END_REF], transactions where a foreign individual buys a property in their own name is also included in the definition of the offshore real estate market. We leave aside such transactions in our main analysis.

In the UK, a "non-domiciled" status can be given to foreign individuals living (i.e. resident for tax purposes) in the UK but domiciled (i.e. with their permanent home) in another country. This can lead to significant tax advantages for people whose foreign income is taxed only if repatriated to the UK, under the principle of "remittance basis". For a detailed analysis of the non-domiciled status and the reforms which affected it over the years, see[START_REF] Advani | The ukâs Global Economic Elite: a Sociological Analysis using Tax Data[END_REF].

 8 The OCOD does not include transactions made by companies incorporated in the UK or by private individuals, whether British or

foreign.9 Freehold estates are held for an infinite duration, while leasehold estates have a fixed or maximum lease duration.

We do not include year 2020 as we do not have complete data for the year yet.

Prices are corrected using the UK House Price Index (HPI) computed by the Land Registry. We apply the UK HPI to all transactions in our dataset, regardless of their location.

We provide more information on the EPCs dataset in Appendix section A2.

There is no consensus on which countries should be considered as tax havens. We use the list of tax havens of[START_REF] Menkhoff | Tax Evasion in New Disguise? Examining Tax Havens' International Bank Deposits[END_REF], which is obtained by combining the lists of[START_REF] Gravelle | Tax Havens: International Tax Avoidance and Evasion[END_REF] and[START_REF] Johannesen | The End of Bank Secrecy? An Evaluation of the G20 Tax Haven Crackdown[END_REF]. They classify 58 countries as tax havens, which are listed in Appendix section A8 (Table19). We present robustness checks of our results using alternative lists of tax havens.

Note that in the list of[START_REF] Menkhoff | Tax Evasion in New Disguise? Examining Tax Havens' International Bank Deposits[END_REF] we follow, Netherlands is not considered as a tax haven.

The complete CNBIOM data have been extensively analyzed in[START_REF] Collin | What Lies Beneath. Evidence from Leaked Account Data on How Elites Use Offshore Banking[END_REF].

Note that we do not have information about the beneficial owners of all the companies listed in the leaks and in the OpenLux data; sometimes we only have access to the identity of the administrators, the directors, or no information at all about its ownership/management.

We draw on the groups defined in[START_REF] Badarinza | Home Away from Home? Foreign Demand and London House Prices[END_REF], who study foreign real estate investments in London, and we create finer sub-groups in order to reflect the importance of the countries we identify as buying UK properties in section 4.1. We therefore create 11 groups: the United Kingdom alone, the Arabian Peninsula, the rest of the Middle-East, North America and English world (including South Africa), Africa (excluding South Africa), Asia-Pacific, Western Europe, South Asia, Southern Europe, Eastern Europe and South and Central America.

As we have access to administrative data on companies incorporated in Luxembourg, but only to a sub-sample of companies incorporated in other havens with the leaks, it is likely that the share of Luxembourg for each region of the world is overestimated. However, the differential use of havens by individuals from different regions of the world is not affected by this bias.

 20 Note that the two explanations can be combined: resident from country A might prefer to use corporate service provider B because B is specialized in the incorporation of companies in tax haven C.

To compute these figures, we only use companies incorporated before or during the second quarter of 2013; this is to take into account the fact that the CRS might lead to a change in tax haven preferences for the incorporation of shell companies. Reassuringly for our identification strategy, our results are robust to using weights computed using the full leaks data, suggesting that this was not the case.

Note that we use two quarters as our reference period instead of one as before, in order for our estimates not to be too dependent on the value of investments in a single quarter. The results are similar when using 2013q2 only as the reference period.

We windsorize at the 95% level in order to avoid extreme values due to very low pre-CRS investments.

Our results are robust to other pre-periods.

Note that this is not the case for the Bahamas Leaks, as they are a sample of files taken from the company register of the Bahamas.

There is a potential selection bias in the OpenLux data as well, for a different reason. The Luxembourg registry of beneficial ownership was made public in 2019, at which date a large number of entities were struck off the companies registry, indicating that some individuals closed down their company to avoid the reporting requirements. If residents from some countries were more likely to adopt this strategy than others, then the resulting preference distribution we get from the OpenLux data will be biased.

On the contrary, if the treatment group sells properties relatively more frequently than the control group, the effect of the CRS would be underestimated.

Appendix figure20in section A5 provides a detailed breakdown of the sales made from one year to another over the period.

For example, we replace all the occurrences of "Ltd" by "Limited", "Corp" by "Corporation" etc.

We have access to the company's status over the years.

In some cases, the owners of a given company do not remain the same throughout the whole period. For cases when a person owns a company through different layers of companies, we impose the restriction that the owner owns each company at least over the period 2013-2015, which is the key period of interest for the CRS.

We exclude UBOs with the following words in their name: "COMPAGNIE", "CORPORATION", "COMPANY", "INCORPO-RATED", "TRUST", "LTD", "BUSINESS", "LIMITED", "LLC", "FUND", "INTERNATIONAL", "EUROPE", "FONDATION", "FOUN-DATION", "INVESTMENT", "CAPITAL", "BANK", "INC", "LP", "ACTION", "ACTIVITY", "HOLDING", "GMBH", "LLP", "PLC".

 33 We make the hypothesis that in these cases, the UBO is probably an intermediary or a second shell company and not an individual. Since our main tax havens list includes countries such as Austria, Ireland or Lebanon, which are likely to be the true residence country of company owners, we only discard UBOs linked to tax havens that have less than 2 million inhabitants, except Hong Kong, Panama, Singapore and Switzerland, which are all in the top fifteen of the Financial Secrecy Index of the Tax Justice Network (https://fsi. taxjustice.net/en/). Thus, we keep UBOs linked to Austria, Bahrain, Belgium, Chile, Costa Rica, Ireland, Jordan, Liberia, Malaysia, Lebanon and Uruguay.

The figure is actually higher than 4.4%, if we include companies identified in the leaks but with listed UBOs who are either companies or linked to tax havens.

We do have access to administrative companies data for Luxembourg. However, a very high number of companies were closed when it was announced that the beneficial ownership registry would be made public in 2019 -probably to avoid public reporting requirements. This means that we only have information on beneficial ownership for a reduced sub-sample of Luxembourg companies.

The 15% rate was introduced in 2012 and applied initially to purchases made by corporate bodies when the price exceeded £2M. It was extended to transactions above £500K in 2014.

The data are available at https://www.centreforpublicdata.org/property-data-overseas-individuals.

If we consider UK properties owned by UK residents through offshore companies, then the United Kingdom comes second in the ranking.

The windsorization is done on both tails of the price distribution. This means that all properties prices are capped at 0.5% and 99.5% of the price distribution.

For visibility, our analysis period starts in 2005 but starting in 2000 does not change the results at all.

The database we use for top marginal income tax rate across countries is the individual income tax rate table built by KPMG and available at https://home.kpmg/sa/en/home/services/tax/tax-tools-and-resources/tax-rates-online/ individual-income-tax-rates-table.html.

The median top marginal tax rate in the KPMG database is 30%. Results are qualitatively unchanged if we compute the median top marginal tax rate based only on the countries that effectively appear in our matched transactions data.

The complete results of this allocation are available in appendix table A.3 of their paper.

Out of the 67 countries from the G20 (excluding the US and Russia) or participating either to the Joint Announcement or to the OECD Declaration on Tax Matters, we only keep the 42 non-haven countries (using the list from[START_REF] Menkhoff | Tax Evasion in New Disguise? Examining Tax Havens' International Bank Deposits[END_REF]). We also do not keep Greenland and Faroe Islands as we do not have information on the amount of offshore financial wealth they own in[START_REF] Alstadsaeter | Who Owns the Wealth in Tax Havens? Macro Evidence and Implications for Global Inequality[END_REF]. Thus, we are left with 40 countries.

The algorithm is described in their Appendix tables B1 and C1. In order to be able to follow their matching process, we start by creating several variables from the Address string: PAON (Primary Addressable Object Name), SAON (Secondary Addressable Object Name), Street and Location.

Notes: This table shows the average price paid for a property in each London borough, as computed by the Land Registry in the House Price Index.

Notes: This figure shows a heatmap of the difference in percentage points of the percentage of sales made after one year, two years, etc, between the treatment and the control group. It is calculated over the 2015-2020 period. The x-axis shows the year of purchase of the property, while the y-axis shows the year it was sold. So for example, we see that the percentage of properties bought in 2017 and sold in 2018 was 5pp higher in the treatment group than in the control group.

Notes: This figure presents the aggregated amounts invested in England and Wales by companies incorporated in tax havens vs. companies incorporated in non-havens, normalized by their value in 2013q2. It is based on the Overseas Companies Ownership Dataset.

Matt Collin very kindly shared data he collected. This research was funded by a public grant overseen by the French National Research Agency as part of the Investissements d'Avenir program LIEPP (ANR-11-LABX-0091, ANR-11-IDEX-0005-02) and the Université de Paris IdEx (ANR-18-IDEX-0001), and benefited from the support of the EUR grant ANR-17-EURE-0001. 1

Appendix

A1. Tax advantages of buying a UK property through an offshore vehicle

Stamp Duty and Land Tax. If an individual buys a residential property in the UK, Stamp Duty and Land Tax (SDLT) is charged. The rate is progressive and has increased over time, with a top marginal rate of 12% in 2021. In 2012, a 15% rate is applied to purchases made by corporate bodies when the price exceeds £2M (£500K from 2014). The tax however does not apply in a number of cases, including when the property is used for property rental business. Moreover, a way to avoid the SDLT is to buy the property through a corporate structure and to buy the shares of the company instead of the property itself. In order to counterbalance this tax privilege, the Annual Tax on Enveloped Dwellings (ATED) is introduced in the Finance Act of 2013. It is an annual tax payable by companies owning UK residential property valued at more than £2M in 2013 (the threshold is now set at £500,000) and occupied rather than let out to an unconnected person. 49 The amount charged is progressive, lying from £3,700 (property value below £1M) to £237,400 (values above £20M) in 2021-2022.

Inheritance Tax. For non-UK residents and non-dom individuals, a common way to avoid inheritance tax on a UK property have been to hold it through an offshore company. Indeed, while the personal representatives or the beneficiaries of a non-dom individual owning UK property directly are liable to the inheritance tax in case of death (40% on the value of the property), no inheritance tax is applied to the shares of a foreign company -even though its sole asset is a UK property -and the inheritance tax can therefore be avoided. 50 This tax privilege was however drastically reduced in 2017, when companies which value are wholly attributable to a UK residential property interest (UK RPI) started to fall within the scope of Inheritance Tax. 51 Capital Gains Tax. The rules related to the taxation of capital gains arising from the indirect ownership of UK properties have evolved during the period we consider. In 2013, the ATED-related Capital Gains Tax (CGT) is introduced. It applies to properties also covered by ATED at a rate of 28%. In 2015, a new tax, called the Non-Resident CGT, starts to apply, under which all non-UK resident persons and companies will pay a 20% capital gains tax on any profit realised on their property after 6 April 2015. However, it seems to have been possible for non-residents to avoid these taxes until 2019 by selling a property through the shares of 49 Properties let to unconnected parties qualify for relief and are therefore exempt from the ATED charge. 50 This scheme does not work for UK residents. 51 If the company has other assets (e.g. located in France), Inheritance tax will only apply on the fraction of assets subject to the English Inheritance tax. Moreover, if the deceased person's stake in the company is too small (that is, less than 5% when combined with the stakes of persons connected to her) then the new rule doesn't apply. Notes: CRS exposure or treatment intensity in a given tax haven is computed based on the residence country of all individuals owning companies in that tax haven and on whether the residence country is an early adopter or not. A treatment intensity of e.g. 0.5 indicates that 50% of all company owners in the tax haven reside in countries participating to the Joint Announcement. Countries are labelled according to their importance in terms of flows of investments in the English and Welsh real estate market (e.g. in the less exposed group, British Virgin Islands companies invest more than Hong Kong companies, who invest more than Panama companies etc). There is no drop for the less exposed countries after the CRS which suggests that no country is "ejected" from the UK real estate market due to higher property prices after 2014. 

A4. Geography of tax haven use
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Notes: This figure shows the most frequent tax havens used to invest in the UK real estate market, by region of the beneficial owner(s).

We construct it matching the Panama Papers and other leaks data to the OCOD. We display the percentages of owners from each world region we identify in our sample on top of the figure. To compute the percentages, we remove beneficial owners who are linked to a tax haven, and beneficial owners who are companies. The total might not add up to 100% because of rounding.

Assets and ownership type

Solution to avoid reporting under CRS Loophole that prevents the information from being reported Literature Direct ownership of financial assets Moving deposits to a non-participating country (the U.S.) Some countries are not part of the CRS (the U.S.) -CRS: The threshold to define a person ad "controlling person" of a company is typically 25% (even though this threshold might vary)

No

Direct ownership of financial assets

Holding assets via a discretionary trust with no distribution of income during the reporting period A beneficiary from a discretionary trust will be treated as a beneficiary of the trust if such person receives a distribution in the appropriate reporting period.

No Direct or indirect ownership of financial assets

Acquiring a residence certificate from a secrecy jurisdiction Some tax havens refuse that any data is ever collected about their tax residents. Becoming a (fake) resident of such a tax haven would prevent any reporting

No
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A9. Do property buyers bunch at different stamp duty tax thresholds?

The UK Stamp Duty and Land Tax (SDLT) is imposed on the purchase value of land and any construction on the land. The rate is progressive and has increased over time as new thresholds have been introduced.

Until December 2014, the rate of stamp duty is applied on the whole amount of the purchase, meaning that the stamp duty schedule exhibits notches -discrete jumps in tax liabilities -at thresholds of property prices. Best and Kleven (2018) show that buyers in the UK react strongly to these notches by "bunching" at different thresholds of the stamp duty schedule. After December 2014, the general stamp duty tax schedule evolves and the tax applies on increasing portions of the property price, i.e. a rate of 0% applies on the portion of the price up to £125,000, then a rate of 2% applies on the portion from £125,001 to £250,000 etc. The rate faced by investors purchasing UK real estate through offshore companies starts to differ from the standard rates from 2012 onward. Finance Act 2012 introduces a 15% rate of SDLT on the acquisition by certain non-natural persons -including foreign companies -of dwellings costing more than £2 million. In 2014, the threshold is reduced to £500,000.

We estimate bunching responses to the stamp duty tax based on transactions for which the price is available. We also exclude transactions when a bundle of properties are purchased at the same time. 56 We first look at bunching behaviors around the £250,000 threshold (figure 25). Until 2014, the proportional tax rate for residential properties jumps from 1% to 3% at this cutoff. From December 2014, the notch is replaced by a kink, so the incentives to bunch at the threshold decrease. Second, we estimate bunching around the £500,000 threshold (figure 26). Until 2014, the proportional tax rate jumps from 3% to 4% at this cutoff. From

March 2014 onward, the proportional tax rate reaches 15% beyond this threshold -as opposed to a marginal tax rate of 2% below. We do not study bunching responses around other thresholds of the stamp duty schedule for sample size reasons. The lower notch takes several values ranging from £60,000 to £175,000 during the period, we thus would have too few observations to estimate bunching responses at this cutoff. Moreover, we cannot estimate bunching responses at the £2 million threshold because the 15% rate only applies from 2012 to 2014 and thus we observe too few transactions around that price during this short period.

We follow a similar method to the one used by Best and Kleven (2018) in their paper. The counterfactual distribution used to compute the excess mass at the notch (or kink) points is estimated by fitting a flexible polynomial of order 7 to the empirical distribution of purchased prices excluding data in a range around the thresholds. We allow for round-number fixed effects for prices that are multiple of 25,000 and 50,000 in order to capture rounding in the price data. We group transactions into price bins of £5000. The regression used to estimate the counterfactual distribution around the threshold v is the same as equation ( 11) in Best 56 In this case, the price is only available for the total amount invested and not for each individual property bought.

and Kleven (2018) and is the following:

where c i is the number of transactions in price bin i, z i the distance between price bin i and the cutoff v and q is the order of the polynomial (q = 7 in our estimation). The second term of the equation accounts for round-numbers bunching, with R = {25, 000; 50, 000}, N the set of natural numbers and I{.} is an indicator function. The third term excludes a region {h - v , h + v } around the threshold that is distorted by responses to the tax. The estimate of the counterfactual distribution is defined as the predicted bin counts ĉi omitting the contribution of the dummies in the excluded range. The excess bunching is estimated as the difference between the observed and counterfactual bin counts in the part of the excluded range below the threshold.

Standard errors are obtained by bootstrapping the procedure 200 times.

Overall, our results suggest that property buyers do respond to the stamp duty tax. Looking at figures 25 and 26, panel (a), there are clear and statistically significant responses to the notch in the 2000-2014 period, which is roughly the same sample period as in Best and Kleven (2018) Note that this top rate only applies to residential properties and that we do not know whether a purchase is residential or commercial in our sample, in most of the cases.