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Abstract: The main purpose of this study is to assess the impact of Brexit on the foreign direct
investment (FDI) in the United Kingdom. As a novelty, compare to previous studies from the
literature, the research focused on two proxies for FDI: FDI projects with the associated new and
safeguarded jobs and FDI inflows as percent of GDP. Moreover, other methods were used to
measure the Brexit impact on the FDI: a gravity model approach based on mixed-effects Poisson
models and a counterfactual analysis based on differences-to-differences estimators. The main
results indicated that the number of FDI projects might decrease after Brexit by 65% till 90%. A
higher increase by 97% is expected to the number of new and safeguarded jobs. Even if FDI
inflows in the UK significantly increased compared to the rest of OECD countries because of the
EU membership, the UK should follow the model of Norway and Iceland after Brexit in order to
avoid significant losses in the FDI inflows.
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1. Introduction
The United Kingdom represents the biggest FDI recipient from the entire Europe, having
a stock value of almost £1 trillion, according to the report UK Trade and Investment (UKTI
2015). Moreover, the UK is the third FDI recipient, being after the US and China. Great Britain
encouraged FDI for increasing productivity, output and salaries. There are direct and indirect
FDI advantages (being more productive, foreign companies also pay higher wages, new
management practices and high technologies brought by foreign companies can be adopted by
local firms; competitive pressure brings improvements in performance).
In this paper the main objective is to measure how the Brexit will negatively affect the
FDI projects and inflows in the United Kingdom. This is the research question for which an
answer will be given using two alternative methods that catch two aspects of the issue: mixedeffects Poisson models on panel data and counterfactual analysis based on differences-todifferences estimator. It is more than likely that the FDI will decrease if the UK leaves the EU.
This implies also the GDP decrease. Measuring the negative impact of Brexit on the UK’s
inflows is important not for Great Britain where FDI is an engine of economic growth, but also
for the rest of the countries in the world that are partner of the UK in FDI. Dhingra et al. (2016)
gave few reasons for which FDI will decrease if UK will leave the EU. Being a country in the
Single Market, UK is a good export platform for a lot of multinational firms, because of the nontariff barriers and lower costs when exporting to the other countries from the EU. Multinational
firms are endowed with complex supply chains, having many coordination costs between
headquarters and local branches. In case of Brexit, it will be difficult to manage these entities.
The next trade arrangements between the UK and the EU are marked by many uncertainties that
could decrease FDI.
The previous studies showed that the FDI inflows in the UK increased because of the EU
membership. Moreover, decreases in the FDI are expected after the UK exit from the EU. For
measuring the percent of decrease in bilateral FDI flows, most of the previous studies employed
gravity models on panel data, but only few of these were estimated in the context of Poisson
models. Compared to previous researches, this paper brings as a novelty the use of mixed-effects
Poisson regression models based on panel data. The past studies focused only on the bilateral
flows, most of them showing a decrease in FDI after the Brexit (Campos and Coricelli, 2015;
Dhingra et al., 2016). Contrary to previous studies, we focused on explaining the number of FDI
projects and number of new and safeguarded jobs ensured by these FDI in the UK. As almost all
of the economists anticipated (Campos and Coricelli, 2015; Ebell and Warren, 2016; Driffield
and Karoglou, 2016), the UK’s Brexit will put problems to labour market that should become
more flexible. This aspect is essential, mostly because the evaluation of the Brexit impact on jobs
brought by FDI projects has not been made yet in the economic literature. The results were
consistent with the expectations, the issues on labour market being reflected in a lower GDP
growth.
The evaluation of Brexit impact on FDI is the support for the next economic policies in
the UK. Some policy recommendations should take into account the reduction of the expected
deficit of competitiveness in the UK.

The paper is structured as follows. After the introduction, the literature review is
described indicating the most relevant studies regarding the impact of Brexit on the FDI in the
UK. The next sections make a description of methods, data and results. The last part brings some
conclusions.
2. Literature review

In the context of the economic integration, four freedoms specific to Internal Market will
be affected: free capital movement which includes FDI, free people movement, free services
movement and merchandise trade. In this context, Ebell and Warren (2016) showed that EU
membership had a positive impact on the UK inward FDI, because of free capital movement and
because of free goods and services trade, including labour mobility and passporting that made
the UK the most attractive FDI destination country from the entire Europe.
The inward FDI of the UK consistently grew after the entrance in the EU, especially
because of the UK’s exports to CEE countries without a common external tariff. The
introduction of the Single Market Programme in the late 1980s eliminated many internal barriers
to investment and cross-border trade. Straathof et al. (2008) showed that EU membership
determined an increase in inward FDI stocks by 14% compared to non-EU countries and by 28%
when the partners are the other EU countries. According to the estimations of Pain and Pickering
(1997), the Single Market Programme had a high positive impact on the FDI inflows in the UK.
Using the synthetic controls method Campos and Coricelli (2015) estimated a positive impact of
the EU membership of the UK on the FDI translated into an increase in the bilateral flows by
25% till 30% over 1986-2015. The same authors used also different econometric models (OLS
regression, Heckman and Poisson models) to show that the average increase in bilateral FDI
flows is around 28%.
The consequences of more attracted FDI for the UK are related to a higher productivity
due to management practices and high technologies (Bloom et al. (2012)) and to FDI spillover
for domestic companies (Haskel et al. (2007)). Moreover, Alfaro et al. (2004) proved that FDI
inflows are a determinant of economic growth in the UK, mostly because of the financial sector
that is well developed in this country. With higher FDI flows due to EU membership, the UK
increased its GDP with 2.25% according to Pain and Young (2004) that used a macromodel for
the British economy with endogenous monetary and fiscal policies. All these positive effects of
the economic integration might change into negative ones in case of Brexit.
The scope of sovereignty for national regulation might also be influenced by the Brexit.
The effects might extend to entire investment and business environment of the UK. Less FDI
because of Brexit might have many negative consequences, among them being: decrease in
production and in employment, less productivity and technical progress because of the less
concurrence. The legal framework will also be affected, because for an EU country will be more
difficult to establish in the UK after Brexit. Moreover, the laws of protection corresponding to
EU countries will not be in the favour of the UK.
In assessing the impact of Brexit on the FDI in the UK, the FDI reasons should be
considered. MNCs might use FDI for local production or might export. Their choice affects the
location competitiveness, but also costs of trade because of the trade barriers and distance. In
case of high barriers for trade, the export is expensive and FDI in foreign market is more

attractive. After Brexit, the production relocation from the UK to other locations would be a
solution for the EU countries. In case of financial services, the interest might move from London
to other cities like Frankfurt, Dublin or Paris. The costs of adjustment for large EU companies in
the UK might be considerable. After Brexit, the competition will increase and Great Britain
should improve the business environment and the taxation system. In the last years, the UK
succeeded in attracting many FDI projects and corresponding jobs. After Brexit, the
competitiveness will be negatively affected and one way to restore it is to undercut social
regulation and taxation, excepting environmental legislation. The UK may choose to act as
Ireland and this will create many risks to EU by the constrains and obligations.
Another reason for FDI might be the international supply chain optimization with
production sites in various countries. Higher trade costs and more time for transactions might
create problems to the UK firms that can choose other locations from the EU. Moreover, the EU
companies could eliminate UK from the international value chains. The UK is most preferred by
non-European companies, but after Brexit this function might be eroded depending on the
intensity of the new trade barriers. Barret et al. (2015) computed the location probabilities using
data regarding the location of newly established foreign affiliates in the EU countries over 20052014. For UK, the probability of establishing new foreign affiliates in this country is 12.7%. If the
UK market access decreases with 50%, this probability arrives to 2.9%. The investment relocation
might be explained also by the decision of some banks to move the operations out of the Great
Britain. Nissan and Toyota are large companies that announced in 2016 their relocation decisions.
There are some recent studies that assessed the impact of Brexit on FDI inflows and
economic growth in the UK, providing forecasts regarding the FDI or GDP decrease (Mansfield
(2014) Campos and Coricelli (2015), Irwin (2015), Barret et al. (2015), Ebell and Warren (2016),
Dhingra et al. (2016), Featherstone (2016), Kierzenkowski et al. (2016)). Campos and Coricelli
(2015) showed that FDI flows will fall because of Brexit with 12%, 28% and 25% respectively
to the model used in making estimation (OLS regression, Heckman model, and Poisson model).
Their results are consistent with the PWC (2016) estimation of decrease by 25% till 2020.
Dhingra et al. (2016) used gravity models for 34 OECD countries over 1985-2013 and showed
that the UK’s bilateral FDI flows will decrease with almost 28%. Some scenarios were built up
by Ebell and Warren (2016) for the next 15 years. The authors predicted a decrease in the UK’s
FDI by 12% till 28% and a GDP rate between 1.5% and 3.7% by 2030. Some authors, like
Driffield and Karoglou (2016), avoided to provide an exact numerical evaluation of Brexit’s
effect on FDI as a reference value. The main argument is the high degree of uncertainty of the
unstable and very dynamic international framework. However, Driffield and Karoglou (2016)
obtained a negative effect of Brexit on the FDI in the UK using a Markov regime-switching
structural vector-autoregression and they provided some recommendations in terms of potential
policies in the Great Britain: increase in the labour market flexibility, a more intensive trade with
countries for which lower costs are ensured, decrease in the degree of employment protection.
The effects of Brexit on FDI might be studied in correlation with other countries that
made high investments in the UK. For example, less FDI from Ireland to the UK will negatively
influence the economic growth in Ireland, according to Barrett et al. (2015) estimations.
Moreover, Ireland could attract lower FDI projects from the UK after Brexit. The financial sector
in Ireland might take advantage as Purdue and Huang (2015) concluded, but the energy market
on which UK’s investors have an important role will be negatively affected. The FDI flows from
Switzerland to UK might diminish by 17.1% and those from Norway to UK by 9.7% according

to the estimations of Ebell and Warren (2016). Similar results were obtained in the Treasury
analysis (a decrease by 10% of UK’s FDI in Norway and by 15%-20% in Switzerland).
Even if all of these studies estimated a large and negative impact of Brexit on the UK’s
FDI, the Open Europe model mitigates this effect. However, the Open Europe model
expectations are not plausible, according to Harvey and Hubbard (2016) who showed that the
Open Europe model uses a fixed exchange rate, when, actually, adjustment re expected to
capital inflows and exchange rates. On the other hand, the model did not include the short-term
transitional costs.
3. Methodology
3.1.Gravity approach based on Mixed-effects Poison regression models
The gravity model is based on Newton’s Law of Gravity. This law considers that the
gravitational attraction between objects is directly proportional with their masses and inversely
proportional with the distance. The gravity models were firstly applied in Economics to estimate
the trade flows TFij from a country i to another country j. The countries’ GDPs are considered as
a measure of the economic mass.
𝛽

𝑇𝐹𝑖𝑗 = 𝐶

𝐺𝐷𝑃𝑖𝛼 𝐺𝐷𝑃𝑗
𝛾

𝐷𝑖𝑗

(1)

𝑇𝐹𝑖𝑗 - trade flows between countries i and j
𝐷𝑖𝑗 - distance between countries i and j
The logarithm is applied to the equation (1), resulting:
ln 𝑇𝐹𝑖𝑗 = ln 𝐶 + 𝛼 ln 𝐺𝐷𝑃𝑖 + 𝛽 ln 𝐺𝐷𝑃𝑗 − 𝛾 ln 𝐷𝑖𝑗 (2)
α, β and 𝛾- elasticities.
Other applications in Economics for gravity models fare related to bilateral FDI flows
and migration flows, both of them being influenced by the geographical location.
Compared to previous approaches in the economic literature, the novelty of this paper is
given by the fact that the gravity approach is brought in the context of mixed-effects Poisson
regression models. The dependent variable is not represented by bilateral FDI flows or FDI
inflows, as in Campos and Coricelli (2015). The dependent variable shows the number of events
(number of FDI projects or number of jobs).
The mixed-effects Poison regression model shows the expected number of counts in a
period of time during some events are registered (𝑡𝑖𝑗 ):
′
′
𝐸(𝑦𝑖𝑗 ) = 𝜇𝑖𝑗 = 𝑡𝑖𝑗 exp[𝑥𝑖𝑗
𝛽 + 𝑧𝑖𝑗
𝜗𝑖 ]

where

i=1,2,…,N level- 2 units (for clusters)
j=1,2,…,𝑛𝑖 level- 1 units (for multiple observations)
𝑦𝑖𝑗 - dependent variable (number of events)
𝑡𝑖𝑗 - period of time during which these events are registered (sometimes known as offset variable)
𝑡𝑖𝑗 = 𝑡, if all observations are related to the same time period when the number of events is of
interest
𝑡𝑖𝑗 varies when the observations are related to varying periods; this aspect is relevant in modeling
process.
𝑥𝑖𝑗 - covariates at first, second level or cross-level interactions; it may include dummy variables,
polynomials, interactions etc.
𝛽- parameters of regression for covariates
𝑧𝑖𝑗 - random effect variable/variables which might be, in most cases, an intercept for clustered
data or time and intercept for longitudinal data
𝜗𝑖 - random effects following a normal distribution of null mean and variance-covariance matrix
Σ𝜗
It shows how cluster i influences the observations within the cluster and how an individual/crosssection starts and makes progress in time.
′
′
log(𝜇𝑖𝑗 ) = log(𝑡𝑖𝑗 )[𝑥𝑖𝑗
𝛽 + 𝑧𝑖𝑗
𝜗𝑖 ]
′
′
log(𝜇𝑖𝑗 ) − log(𝑡𝑖𝑗 ) = 𝑥𝑖𝑗
𝛽 + 𝑧𝑖𝑗
𝜗𝑖
′
′
log(𝜇𝑖𝑗 /𝑡𝑖𝑗 ) =  𝑥𝑖𝑗
𝛽 + 𝑧𝑖𝑗
𝜗𝑖

The log link is the link function for the Poisson regression. The event rate ratio or the incidence
is represented by exp 𝛽.
The mixed-effects Poison regression model that does not include an offset variable has the
following form:
′
′
log(𝜇𝑖𝑗 ) = 𝑥𝑖𝑗
𝛽 + 𝑧𝑖𝑗
𝜗𝑖

If the offset variable is included, then:
′
′
log(𝜇𝑖𝑗 ) = log(𝑡𝑖𝑗 ) + 𝑥𝑖𝑗
𝛽 + 𝑧𝑖𝑗
𝜗𝑖

The logarithm of the offset variable is like an explanatory variable with slope equaled to
1. In Poisson models, the assumption is that mean and variance are equals. The overdispersion
might appear when the variance is larger than the average. This overdispersion, which is present
in many cases in real data, generates estimates distortion. The possibility of overdispersion can
diminish by including random effects and taking into account the individual differences. In the
case of Negative Binomial model, an overdispersion parameter is included for relaxing this
hypothesis. Actually, the Poisson model is a particular case of the Negative Binomial Model
under the assumption that the overdispersion parameter is null.
Gibbons et al. (2008) considered three approaches for estimating a Poisson regression:
semi-parametric or parametric fully Bayes estimation (FB) and empirical Bayes (EB) estimation.
The differences between these approaches are related to way of specifying and estimating the
distribution of random coefficients vector. In the case of parametric FB and EB, the distribution
is normal. The distribution’s parameters for EB method are inferred by point estimation, the
maximum marginal likelihood being used. The inference is based on posterior distribution in the
case of FB method. In the case of semi-parametric FB estimation, a non-parametric prior is
associated to distribution of random effects. The main disadvantage of EB approach is the
assumption that random effect of covariance matrix is considered to be known. This limit is
eliminated by FB approaches that include a prior distribution for the parameters associated to
random effects distribution. Parametric FB method was used by El-Sayyad (1973) to provide
inferences for mixed-effects Poisson models, an improper prior being selected. The author
considered the fact that for large shape parameter the repartition of gamma variable logarithm
might by approximated by the normal repartition. Under this hypothesis, the posterior density
has a multivariate normal repartition. The semi-parametric FB is more flexible, because
Dirichelet process stands for the entire space of distributions associated to random effects. All
normal repartitions are included.
In this paper, the dependent variable is represented by turn by the following variables:
number of FDI projects, number of new jobs created by the FDI projects and number of
safeguarded jobs due to the FDI projects. These variables refer to the projects and jobs brought
by main foreign investors in the UK around the entire world (France, Germany, Italy, Spain,
Ireland, Switzerland, Canada, US, rest of Americas, Australia, India, China, Japan, rest of AsianPacific states). The time period refers to 2012-2015. The source of data is the UKTI Inward
Investment Report for this period.
3.2.Differences-in-differences approach
Another approach for measuring the impact of the EU membership on the UK’s FDI is
related to the counterfactual analysis. This approach was also applied by Campos and Corricelli
(2015) using Synthetic Control Method for a model based on trade openness, GDP per capita and
size of the market. In the period from 1986 to 2014, the UK received between 25% and 30%
more FDI, because it was an EU member. However, the authors considered that their results

should be cautiously taken into consideration, because they may vary over time. A more realistic
approach would be the comparison of the UK with other countries that did not enter the EU. In
this context, contrary to previous studies regarding the Brexit effect on FDI (Campos and
Corricelli (2015), Ebell and Warren (2016), Driffield and Karoglou (2016), Simionescu (2016))
we employed the differences-in-differences estimator to measure the impact of the EU
membership on FDI in the case of the UK. Differences-in-Differences (DD) estimation became a
common way to estimate causal relationships. It supposes the identification of a specific
treatment or intervention. The differences in outcomes (in our case, in FDI inflows) are
compared before and after the intervention for groups (countries) that supported the intervention
to the same difference for groups that were not affected by that intervention. In this particular
case, we consider that the UK suffered an intervention (the entrance in the EU) which affects
FDI. We compare the changes in FDI inflows in the UK or some EU countries including the UK
with the changes in the FDI of the countries that did not enter the EU. The DD approach is
simple and it surpasses many problems related to endogenity generated by comparisons made
between heterogenous cross-sections as Meyer (1995) explained. This method is suitable for
random interventions that are conditioned by fixed effects and time. The intervention’s
endogenity makes the results invalid. In most cases, DD estimators and the corresponding
standard errors are based on Ordinary Least Squares using cross-section or panel data. In our
case, we have countries in treatment (intervention) and control groups for some years before and
after the UK entrance in the EU which was in 1970. Let us consider 𝑌𝑖𝑠𝑡 the outcome for country
I in the group s (state s) by time t. A dummy variable 𝐼𝑠𝑡 is considered in order to mark if the
intervention (entrance in the EU) affected that group at a certain time.
𝑌𝑖𝑠𝑡 = 𝐴𝑠 + 𝐵𝑡 + 𝑐𝑋𝑖𝑠𝑡 + 𝛽𝐼𝑠𝑡 + 𝑒𝑖𝑠𝑡
𝐴𝑠 , 𝐵𝑡 - states’ fixed effects
𝑋𝑖𝑠𝑡 - individual control
𝑒𝑖𝑠𝑡 - error
The intervention impact is measured by the estimate of 𝛽. The confidence intervals are
built for this parameter using the OLS standard error, which in some cases are corrected with the
shocks’ correlation in each state and each year. The above specification is the general case of the
DD framework with 2 groups and 2 periods. The results are valid only under the assumption that
modifications in the dependent variable over time would have been the same in both groups
when the intervention lacks.
According to Greene (2002), in case of errors’ serial correlation, the t-statistics and
significance levels are overestimated. The causes might be multiple, but different procedures are
used to correct this problem.
4. Variables and data
The aim is to analyze the UK inward FDI projects and associated jobs by origin country,
focusing on GDP per capita and the distance as factors of influence. In this context, the gravity
model is the best choice. The FDI projects and jobs were initiated in the UK by foreign countries
and regions: France, Germany, Italy, Spain, Ireland, Switzerland, Canada, US, rest of Americas,

Australia, India, China, Japan, rest of Asian-Pacific states during 2012-2015. A description of the
variables in the study is realized in the following table.
Table 1. Variables used in the gravity model
Variable
number of
FDI projects

Description
Number of FDI projects of the
mentioned regions in the UK

number of
new jobs

number of new jobs created by the
mentioned regions in the UK
through the FDI projects

number of
number of safeguarded jobs in the
safeguarded
UK due to the FDI projects of the
jobs from FDI mentioned regions
projects

GDP/cap

manufacturin
g value added
total
unemploymen
t rate
exports of
goods and
services
imports of
goods and
services
DISTANCE

GDP per capita (in PPP in constant
2011 international $): Gross
Domestic Product over the total
population
% of GDP
Number of unemployed people
over total labor force

Data source
UKTI Inward
Investment
Report from
2012/2013,
2013/2014 and
2014/2015
UKTI Inward
Investment
Report from
2012/2013,
2013/2014 and
2014/2015
UKTI Inward
Investment
Report from
2012/2013,
2013/2014 and
2014/2015
World Bank
database

World Bank
database
World Bank
database

% of GDP

World Bank
database

% of GDP

World Bank
database

The distance between London and
the capital of each country or the
capital of the country with highest
FDI to the UK in the region
(kilometers) (flying distance). For
the rest of America we took the
capital of Virgin Islands and for

http://www.dista
ncefromto.net/

rest of APAC we took capital of
Malaysia.
common_lang Dummy variable, which takes 1 for
uage
English language (in US, Canada,
rest of America where some islands
are British territories) and 0 for the
rest of the languages in the other
countries
EU_member
The country is member of the
European Union
Source: author’s construction

The FDI inflows as percent of GDP (%) were consider as variable in the counterfactual
analysis. Foreign direct investment represents the net inflows of investment to obtain a long-term
management interest (at least 10% of voting stock) in a company that operates in another
economy than the investor’s one. The indicator is computed as the sum of equity capital,
earnings’ reinvestment, other long-run capital, and short-term capital in the balance of payments.
The data series indicated net inflows (new investment inflows minus disinvestment) in the
reporting country from foreign investors, being divided by GDP.
According to correlation matrix, import and export are two strongly correlated variables.
So, one of these variables will be dropped (import will be dropped).
A global analysis of number of FDI inward projects and associated jobs is also necessary,
the data being provided by Ernst and Young attractiveness surveys. The number of FDI projects
in the UK had reached the maximum level in 2015, after periods of increases and decreases.
Before 2008, when the global economic and financial crisis started, the number of FDI projects
increased from a year to another. In 2008 and 2009 a sudden drop was observed in the context of
the economic crisis when the foreign investors became more cautious. A slow recovery was
observed in 2010 (an increase with around 17% compared to 2009), but in 2011, the number of
FDI projects in the UK decreased again with almost 6.8% with respect to 2010. The managers
tried to protect the bottom line, being sapped by low consumer confidence, high global
uncertainty and by the austerity measures taken by government. Since 2012, the FDI inward
projects registered a fast growth from a year to another till the maximum level in 2015. However,
the result of Brexit might seriously affect the number of projects in the next years.
Figure 1. The evolution of the number of FDI inward projects in the UK over 2005-2015
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Figure 2. The evolution of the number of new jobs from FDI inward projects in the UK over
2005-2015
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The number of new FDI jobs began to decrease since 2007 with a slow recovery during
2009-2012. However, in 2013, the number of new jobs decreased suddenly with almost 7.8%
compared to 2012. The growth trend was revived till a maximum level in 2015. The low
performance in 2013 might be explained by the fact that the entire Europe faced a difficult phase
of economic crisis and the recovery in the UK started in the last quarter of 2013. Moreover, the
contribution of manufacturing to the GDP continued to decline. In 2013 and 2014, Germany was
considered the most attractive FDI destination in the Europe, while the UK was on the second

place. In 2015, the UK imposed the supremacy, but the uncertainty generated by Brexit will put
problems to the UK in terms of FDI. It is more likely for Germany to become the most attractive
FDI destination, being also helped by the political context.
In 2015, the UK was the country with the largest number of FDI projects and of new
corresponding jobs within Europe. Even if the world FDI flows decreased in 2014-2015 with
11%, the UK number of FDI projects increased by 1.5 times in 2014-2015 compared to the
previous period. Only three countries (the UK, France and Germany) accounted more than half
(51%) of the FDI projects across the entire Europe in 2015. Regarding investor sentiment,
London is the most attractive destination from Europe, being followed by Paris. The UK was the
first destination in Europe for FDI projects regarding hospitality and retail, while Germany
performed better than Great Britain in terms of projects for communication and transport. It is
more than likely that the Brexit will affect the UK’s projects in hospitality and retail, unless
suitable policy measures would not be implemented.
Some economists, like Irwin (2015), consider that Ireland will be one of the most
exposed states to Brexit effects, because it shares strong investment. Moreover, McGrath (2016)
predicted that Ireland’s GDP rate will diminish after Brexit. The reasons of high impact of Brexit
on Ireland’s economy are multiple: proximity and the alignment of Ireland to the UK’s
requirements regarding regulatory and trade policy objectives. In contrast, France will be among
the countries with the lowest risk of exposure. The political and economic contagion determined
by Brexit might negatively affect Italy. After the UK exit, Germany might be winner in many
policy debates. Spain also will be affected in a negative way, because it still tries to recover after
economic crisis. In our opinion, the concept of leaving the EU will be the biggest threat for the
EU which might go to till disintegration.

5. Results
The empirical analysis based on gravity model uses mixed-effects Poisson regression
models. In previous studies, like those of Campos and Coricelli (2015) and Bruno et al. (2016),
only Poisson models without any effects were considered. Our approach based on mixed-effects
is a novelty for economic field, the method being specific to data from medicine, imagine
processing, geostatistics. The existence of location specific variation connected with between
location correlation justify the use of mixed effects Poisson regressions for studying spatial count
data. Beside this approach, we also employed the DD estimator that has not been used before in
literature in the context of Brexit impact analysis.
More mixed-effects Poisson regressions were estimated. We consider that the quality of
EU member depends on the distance between UK and the country. We took into account that the
UK is closer to European countries in the EU than other partner countries from America or Asia.
For explaining the number of FDI projects in the UK, three mixed-effects Poisson model
were estimated. The reference country is only the UK and a simplified form of the gravity model
is used. The common aspect regarding all these models is the fact that EU membership had a
positive impact on FDI project and the distance was not relevant. In other words, the EU
countries were more motivated to invest in the UK, another EU country. However, the distance
was not a barrier for foreign investors in the UK. The EU countries did not invest more in the
UK because it was closer. Other reasons like the EU membership explained more the FDI
projects attraction in the UK.

Firstly, we consider the simple case of a gravity model when the FDI projects is
explained using the logarithm of distance and GDP per capita and the dummy variable reflecting
the EU membership.
Table 2. Mixed-effects Poisson model (M1) for explaining the number of FDI projects in the UK
(2012-2015)
Variable
Coefficient
EU_member
2.3306
ln(GDP per capita)
0.6225
ln(distance)
0.2018
Constant
-4.6379
Random effects
parameter
EU_member:
Estimate
independent
sd(ln(distance))
0.1925
sd(constant)
3.78∙ 10−7
Prob. > chi-square=0.000
Source: author’s calculations

z-calculated
8.29
23.19
1.47
-13.83

P>|z|
0.000
0.000
0.141
0.000

According to the first mixed-effects Poisson model ((M1), the EU membership had a
positive impact of the FDI projects in the period 2012-2015. The GDP per capita of the foreign
investor had also a positive influence on the FDI projects in the UK. The influence of distance is
not relevant between UK and its foreign partners. However, the distance is relevant for the EU
countries. The developed countries in the EU are closer to the UK compared to CEE less
developed countries. Therefore, the developed countries like Ireland, Germany of France have
the advantage of being quite closer to the UK. Joining the EU increased the FDI projects in the
UK by 9.28 times. If the UK will leave the EU, the FDI projects might decrease dramatically by
90.27%.
Table 3. Mixed-effects Poisson model (M2) for explaining the number of FDI projects in the UK
(2012-2015)
Variable
common_language
EU_member
ln(GDP per capita)
ln(distance)
Constant
Random effects
parameter
EU_member:
independent
sd(ln(distance))
sd(constant)

Coefficient
0.6775
2.0341
0.5784
0.0546
-3.0799

Estimate
0.16933
3.86∙ 10−7

z-calculated
18.71
7.30
22.63
0.45
-9.34

P>|z|
0.000
0.000
0.000
0.652
0.000

Prob. > chi-square=0.000
Source: author’s calculations
Countries that have English as official language were encouraged more than the other
countries to invest in the UK, the common language being a relevant determinant of the FDI
projects in the Great Britain. In the case of this model, joining the EU increased the FDI projects
in the UK by 6.65 times. If the UK will leave the EU, the FDI projects might decrease by
85.92%.
Table 4. Mixed-effects Poisson model (M3) for explaining the number of FDI projects in the UK
(2012-2015)
Variable
Coefficient
z-calculated
P>|z|
common_language
0.7113
12.96
0.000
Ln(export)
-0.8983
-19.82
0.000
Ln(manufacturing)
0.1437
2.09
0.037
Ln(unemployment)
-0.6191
-9.03
0.000
EU_member
1.052
2.78
0.005
ln(GDP per capita)
0.5299
16.76
0.000
ln(distance)
0.0199
0.53
0.595
Constant
2.0679
3.84
0.000
Random effects
parameter
EU_member:
Estimate
independent
sd(ln(distance))
0.0432
sd(constant)
5.44∙ 10−11
Prob. > chi-square=0.000
Source: author’s calculations
It seems that the export and the unemployment rate in the foreign partner country had a
negative impact on the FDI projects in the UK. The contribution of the manufacturing sector to
the GDP of that country positively affected the FDI in the UK. Countries with large
unemployment rates, like Spain, are less encouraged to invest abroad. In the case of this model,
joining the EU increased the FDI projects in the UK by 1.86 times. If the UK will leave the EU,
the FDI projects might decrease by 65.07%. This last result seems to be more plausible than the
other ones. Taken into account that the UK will continue to remain few years in the EU before
Brexit, it could take measures to reduce the expected decrease in the FDI.
Table 5. Mixed-effects Poisson model for explaining the number of new jobs of the FDI projects
in the UK (2012-2015)
Variable
Coefficient
z-calculated
P>|z|
common_language
0.4136
54.48
0.000
Ln(export)
-0.9018
-116.16
0.000
Ln(manufacturing)
0.0491
5.14
0.000

Ln(unemployment)
EU_member
ln(GDP per capita)
ln(distance)
Constant
Random effects
parameter
EU_member:
independent
sd(ln(distance))
sd(constant)

-0.8131
3.6248
0.5299
0.2725
7.4512

-82.34
79.49
16.76
57.94
98.00

0.000
0.000
0.000
0.524
0.000

Estimate
0.1869
2.26∙ 10−7

Prob. > chi-square=0.000
Source: author’s calculations
As expected, the countries with high unemployment rates are less encouraged to invest in
the UK and to create new jobs here. The high contribution of manufacturing sector to the
economic growth of the foreign partner has a positive influence on the creation of new jobs in
the UK. Joining the EU increased the FDI new jobs in the UK by 36.51 times. If the UK will
leave the EU, the FDI projects might decrease by 97.33%. The effect of Brexit on the new jobs is
greater than the impact on the number FDI projects, because the countries in the EU that are also
closer to the UK than countries from the other continents are more open to create more jobs.
Some of these jobs might be addressed to citizens of the foreign European country that are more
eager to go in a country from the same continent.
Table 6. Mixed-effects Poisson model for explaining the number safeguarded jobs of the FDI
projects in the UK (2012-2015)
Variable
EU_member
ln(GDP per capita)
ln(distance)
Constant
Random effects
parameter
EU_member:
independent
sd(ln(distance))
sd(constant)

Coefficient
3.8794
0.9707
0.0983
-4.5261

z-calculated
99.60
180.21
0.53
-69.09

P>|z|
0.000
0.000
0.598
0.000

Estimate
0.2620
4.36∙ 10−7

Prob. > chi-square=0.000
Source: author’s calculations
The economic development of the foreign country has a positive impact on the FDI
safeguarded jobs in the FDI projects of the UK. Joining the EU increased the FDI new jobs in the
UK by 47.39 times. If the UK will leave the EU, the FDI projects might decrease by 97.93%.

In the context of counterfactual analysis, we start from the following regression model:
𝑌𝑖𝑡 = 𝛼 + 𝛽1 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽2 𝑡𝑖𝑚𝑒𝑖𝑡 + 𝛽3 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑖𝑡 𝑡𝑖𝑚𝑒𝑖𝑡 + 𝜀𝑖𝑡
Y- dependent variable
time, intervention- explanatory dummy variables
time equals 1 for years after intervention (the UK entrance in the EU)
intervention equals 1 for the EU member
i,t- indexes for cross-sections and year

More cases are considered in the analysis:
a) The comparison between the UK and the rest of OECD countries that are not members of
the EU;
b) The comparison between the UK and other European countries that are not EU members
(Norway, Iceland);
c) The comparison between the EU members from OECD and the non-EU members from
OECD.
The data series covers the period from 1970-2014. The UK entered the EU in 1973.
a) First of all, we consider two gropus of countries: the UK and the OECD countries that are
not in the EU (Canada, Mexic, Chile, Australia, US, Turkey, New Zealand, Japan, Israel,
Norway, Iceland, Korea).
Taking into account that the EU entered the EU in 1973, the time variable will take the
value 0 before 1973 and the value 1 for 1973 and after. The difference between the UK and the
rest of the OECD countries that are not EU members regarding the weight of FDI in GDP (%)
before the UK entered the EU is not statistically significant.
Table 7. The impact of EU entrance in the EU in terms of FDI compared to OECD countries that
are not in the EU
Variable
Coefficient
time
0.7179
Intervention
-0.0189
time x intervention
0.9239
Constant
1.0356
Note: Prob.>F=0.000
Source: author’s calculations

t-stat
3.68
0.928
2.11
0.000

P>|t|
0.000
0.928
0.036
0.000

The difference in terms of FDI net inflows between the UK and the rest of the OECD
countries that are not in the EU is not statistically significant. If the UK would had not entered

the EU, the FDI inflows would have risen with only 0.7 percentage points in the period 19702014. The expected change in FDI average before the UK entrance in the EU was different
between the two groups of countries. After the UK entrance in the EU, the average difference
between Great Britain and the rest of the OECD that are not in the EU was about 0.9 percentage
points. This means that the UK attracted more FDI net inflows with 0.9 percentage points of
GDP just because it had entered the EU. So, in time the EU membership of the UK was
significant, but the percentage of increase in the FDI was not so high.
b) We consider the case with two groups of countries given by UK, on the one hand, and
Norway and Iceland, on the other hand.
Table 8. The impact of EU entrance in the EU in terms of FDI compared to Norway and Iceland
Variable
Coefficient
time
1.4136
Intervention
0.6433
time x intervention
0.2282
Constant
0.3733
Note: Prob.>F=0.000
Source: author’s calculations

t-stat
3.76
3.91
0.42
3.61

P>|t|
0.000
0.000
0.677
0.000

If the UK would had not entered the EU, the FDI net inflows as percent of GDP would
have risen with about 1.4 percentage points in the period 1970-2014 compared to Norway and
Iceland. The expected change in the FDI average before the UK entrance in the EU was different
between the two groups of countries. After the UK entrance in the EU, the average difference
between Great Britain and the group formed by Iceland and Norway was about 0.64 percentage
points. However, the UK did not attract significantly more FDI net inflows than Iceland and
Norway after its entrance in the EU. This conclusion is very important for the UK future policy
in terms of FDI after the Brexit. The Great Britain should follow the model of Norway and
Iceland. The success of Nordic countries in attracting FDI is due to several strengths as Benito
and Grünfeld (2011) noticed: stable political climate, friendly business environment and a
persistent economic growth. Some strong points of Iceland in terms of FDI are: flexible labour
market, modern infrastructure, strong export industry, a well qualified labour force. The
Iceland’s government took some measures to encourage FDI attraction: a good company taxation
system and simplified formation procedure for firms, free-trade zones and the creation of
competitive clusters. Norway also has many strong points like: stable political and business
environment, modern infrastructures, well skilled labour force. The government encouraged the
FDI attraction by low tax incentives for Norway’s foreign and domestic investors, lower tax
rates. Norway signed some bilateral treats with some countries. Taken into account these
strengths of Norway and Iceland, the UK should focus more on the creation of a flexible labour
market and of a modern infrastructure. In the UK, the excessive influence of financial sector on
the output should be reduced. Other bilateral treats with the rest of the EU countries are also
welcome.

Table 9. The impact of EU entrance in the EU in terms of FDI compared to Norway
Variable
Coefficient
time
1.0992
Intervention
0.4033
time x intervention
0.5426
Constant
0.6133
Note: Prob.>F=0.000
Source: author’s calculations

t-stat
4.11
2.92
1.13
12.39

P>|t|
0.000
0.004
0.263
0.000

If the UK would had not entered the EU, the FDI net inflows as percent of GDP would
have risen with about 1.1 percentage points in the period 1970-2014 compared to Norway. The
expected change in the FDI average before the UK entrance in the EU was different between the
two countries. After the UK entrance in the EU, the average difference between Great Britain
and Norway was about 0.4 percentage points. However, the UK did not attract significantly more
FDI net inflows than Norway after its entrance in the EU.
c) The impact of the EU integration of the OECD countries after 1973 is assessed. We
consider the sample of all the OECD countries, some of them being EU members and
some of them not.
Table 10. The impact of some OECD countries entrance in the EU in terms of FDI with respect
to the rest of the OECD countries
Variable
Coefficient
time
1.0716
intervention
0.0605
time x intervention
2.6454
constant
0.7565
Note: Prob.>F=0.000
Source: author’s calculations

t-stat
7.93
0.37
5.13
7.58

P>|t|
0.000
0.712
0.000
0.000

If the UK and the rest of the countries would have not entered the UK, the FDI net
inflows would have been with 1.7 percentage points compared to the rest of the OECD countries
that are not now in the EU. After the UK entrance in the EU, the mean difference between the
EU members in the OECD and the rest of the OECD countries in terms of FDI as percent of
GDP is about 3.7 percentage points. This means that EU countries from the OECD attracted with
3.7 percentage point more FDI as percent of GDP just because the EU membership over the
period 1973-2014.
After the analysis of all of these cases, we can conclude that the UK entrance in the EU
had significant positive effects on FDI net inflows compared to the other OECD countries, but if
we make the comparison only with Norway and Iceland, OECD European countries that did not
entered the EU, the UK did not significantly attract more FDI net inflows during 1973-2014. So,

if the UK wants to maintain the ascending trend in FDI after Brexit, it should focus on the
Nordic model of the non-EU countries.
6. Conclusions
The research hypothesis related to the negative effects of Brexit on FDI projects and
inflows was validated and the main results indicated that the Brexit will negatively affect the
number of FDI projects, but also the new and safeguarded jobs generated by these FDI projects.
In this context, labour market will face many problems that should be prevented by suitable
policy implementations. In this context, the recommendations should focus on the creation of a
more flexible labour market to solve the issue of competitiveness loss. This research results are a
novelty for the economic literature, because an impact evaluation refers to other variables related
to FDI and the methods were not used before for this type of analysis. Even if severe problems
are expected on the UK labor market, none of the previous studies took into consideration the
assessment of Brexit impact on jobs related to FDI projects. The differences-in-differences
approach is also a novelty for this topic, the comparison with OECD countries and non-EU states
from Europe being necessary to propose the best policies for alleviate the high negative impact
of Brexit on FDI. A concrete comparison with other studies cannot be made, because the other
researches focused on bilateral flow, but the general tendency of negative impact of Brexit on
FDI (presented by also by Campos and Coricelli, 2015; Ebell and Warren, 2016; Driffield and
Karoglou, 2016) is also validated in this study. The results are, actually, confirmed by the
economists’ expectation that support the benefits of economic integration.
Our results depend on the type of method. Other alternative methods on these data might
provide slightly different results. In a future research, the bilateral FDI flows between the UK
and different regions might be considered, because the Brexit effects do not resume to the UK.
This event might bring risks and opportunities to the other countries within or outside of the EU.
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