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Estimation of Brexit Economic Effect 
on Intra-European Trade in the GTAP 
CGE Model
This research provides estimation of Brexit economic effects on trade and the 
overall economy of the UK by means of the GTAP model. The used methodology 
of both theoretical and empirical model implementation is founded on 
approved scientific practices and theories and is well-acclaimed in the academic 
community. The simulation of two scenarios for the studied policy of the UK 
exiting the European Union is provided: “Hard Brexit” as a no-deal development 
of the current political situation between the studied regions and “Soft Brexit” 
as the Free Trade Agreement between the UK and the EU. The shocks for the 
model are constructed based on combination of two different approaches, which 
supports the novelty of the research: trade weighted most-favored nation rates of 
tariffs varying in time and ad-valorem equivalents of the European single-market 
effect derived from the structural gravity equation. Evidence of trade creation 
has not been founded by the simulation, although the problem of trade diversion 
has been outlined in the model. Possible offset strategies for both regions have 
been traced, which can be used as recommendation for further trade policy 
regulation. The main outcome of the research has proved the disproportionality 
of the impact between the EU and the UK and supported the hypothesis with 
both internal and external trade and economic effects consideration. 
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Introduction

The referendum on European membership of 23 June 2016 and the triggered Arti-
cle 50 by UK Prime Minister Theresa May on 29 March 2017 can lead to the Unit-
ed Kingdom leaving the European Union in 2019, which will have a prominent 
and complex effect on the economy of the UK and world trade. After accession 
to the European Economic Community (EEC) in 1973, close economic relations 
have developed between the UK and other European countries inside the Union. 
A substantial increase in GDP per capita of the United Kingdom (UK) followed 
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the European membership, as well as further development of trade activity [25]. 
Leaving the EU will inevitably mean a crucial change in the whole external and 
internal economic system of the UK, international trade and possible total rene-
gotiation of all agreements with all of European partners. The terms of this sub-
stantial policy change have still not been defined, as there is no definite decision 
on a new trade agreement and the forthcoming new mode of economic and trade 
cooperation between the UK and the European countries.

Quantification and estimation of possible overall Brexit outcome for intra-Eu-
ropean and world trade present a challenging target because of different related 
effects of such a decision, which should be taken into account when estimating 
Brexit in computable general equilibrium models, as well as changing nature of 
the studied process. Among most important aspects the following can be listed: 
reduction in investment flows and activity, new migration policy effect on labor 
market, decrease in the government savings, decline in FDI, changes in house-
holds consumption, trade losses from exiting the Single Market and losing prefer-
ential access, increasing trade costs and new tariffs, costs of complying with new 
standards, decreased spill-over and compound effects and the list goes on. First of 
all, such research sets a significant requirement on data, which should be compre-
hensive enough to provide information about not only internal economy of the 
United Kingdom, but also other countries and trade, finance and migration glob-
al flows. From modeling viewpoint, it requires prior estimation of shocks from 
different origins in order to implement them in the model basing the forecasting 
environment on additional degrees of uncertainty. And for ensuring practical ap-
plication of the model it is needed to study several scenarios of final agreements 
between the UK and European countries, because of the moving target ambiguity. 

The novelty of the research is of high importance, as the studied event is still de-
veloping, and it requires all attention and possible estimations for better policy im-
plementation and adaptation process with minimum additional losses. Nowadays, 
the future of the EU and the UK still remains to be vague, as Brexit presents itself 
as rather threatening manifestation of protectionist backlash. Thus, any estimation 
of coming effects from this policy change is very useful, because it can be employed 
if not as quantitative to the most scrupulosity valuation, but at least as a proper 
recognition of the nature and origins of the repercussions. This work combines two 
different approaches of shock construction taken from scientific papers in order to 
come up with the most accurate policy representation in terms of trade regulation. 

The main hypothesis of the research is that Brexit is likely to be transferred to the 
UK and the EU disproportionally with the largest losses for the former and being 
less threatening for the latter. Although, for the world economy and tradeб as well 
as the studied internal economies it is going to develop as rather a negative event 
of long-run decline and structural setback. The main purpose of the research is to 
provide quantitative estimation of Brexit effect for international trade and internal 
economies of the studied regions and to analyze all the nature and consequences 
of the studied event with a limitation of the chosen methodology possibilities. 
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The economic effect of Brexit was previously prognosed in recent studies, and 
different approaches were used to provide estimation of this substantive policy 
change for the UK. The applied scope of the research includes, but not limited 
by, deep data-intensive econometric assay, evaluation and comparison of existing 
results, theoretic foundation and models, ex ante simulation of policy options and 
analysis of the structure of policy regimes. It is important to mention several of 
the studies, which are relevant to the topic. To estimate integration of the United 
Kingdom into regional and global value chains and potential effect of leaving the 
EU, there has been conducted an input-output tables estimation with the sectoral 
World Input Output Database (WIOD), which was able to look into the economic 
sectoral linkages and assess the impact on the unemployment, productivity and 
production [35]. Large-scale macroeconomic models and general equilibrium 
models (such as NiGEM, COSMO and METRO) have been also applied to study 
the global and regional economic consequences of Brexit on other countries or on 
particular sectors. Recent studies incorporate different scenarios for Brexit using 
various estimations on non-tariff measures, including structural gravity and bor-
der effects construction, projecting various forms of the final agreement as well 
as additionally simulating a potential change in agreements with other important 
trade partners, such as the US or single European countries [14, p. R49].

The literature paper by Ciuriak et. al., 2017, looks at four alternative simulations of 
the trade related impacts of the UK’s exit from the EU [8]. The research contrasts 
two basic scenarios of the policy: “Brexit”, which re-sets the UK’s relationship with 
the rest of the EU to the WTO-rules most favored nation basis (MFN), versus a 
situation, under which the UK preserves integration with the rest of the EU at the 
level similar to that of the European Free Trade Association, henceforth called 
the “Brefta”. In their model, “Brexit” scenario is characterized by introduction of 
the WTO based tariffs, which will be applied by both regions, while “Brefta” will 
introduce zero tariffs and new non-tariff measures (NTM), such as Rules of origin 
(RoO), resulting in new trade costs and administrative costs. Another simulation 
from the paper assumed a possible preferential trade agreement (PTA) between 
the regions. However, in this case the elasticities will have to be modified from 
constant elasticity of substitution to constant ratio elasticity of substitution, ho-
mothetic in order to capture the effect of home bias towards the European goods. 
The scenario simulates the implications of the UK securing an FTA with the Unit-
ed States (US). Estimation of new NTMs used in the simulation relies on com-
prehensive calculation of the ad valorem equivalents (AVE) between the UK and 
the EU under the “soft” Brexit scenario, which are constructed using additional 
administrative costs that stem from a total border effect as an AVE on imports of 
2.31% for the goods, largely agriculture and manufacturing sectors [Ibid]. Under 
“Hard Brexit” scenario they build up weighted average protection levels to create 
GTAP-level aggregation of implied MFN tariffs from 2010 to 2013 between both 
regions, which are used as tariff shocks to simulate the impact of leaving the EU. 
In their results, the GTAP model has predicted a long-term fall in the range of 1% 
to 2.8% from “soft” to “hard” Brexit scenarios with a possible increase of 0.75% 
GDP from unilateral liberalization.  
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In other study Valverde et al., 2018, build a CGE model for estimation of the im-
pact on GDP, welfare, wages and capital originating from economic effects of the 
UK’s exit [29]. They fixed capital and land as sector specific leaving labor totally 
mobile, so in such a manner effects on production are fully derived from changes 
in labor demand. The design of their model made use of the GTAP, with which 
they have also simulated four scenarios, namely “zero tariffs”, “very soft”, “soft” 
and “hard” Brexit. In the same way as Ciuriak et al., 2017, under “zero tariffs” they 
assume that the UK and the EU will continue to enjoy a FTA. Meanwhile, under 
the “very soft” and the “soft” Brexit it is considered that both regions’ tariffs will 
remain at zero, and there will be applied increased non-tariff barriers (NTBs) be-
tween the UK and the EU by 10% and 25% respectively [Ibid]. The “hard” Brexit 
case has been divided into two subsets: one in which they increase import tariffs 
between the UK and the EU to the MFN level and the second, where they assume 
a 50% rise in bilateral NTBs. To simulate the rents and inefficiencies attributed 
to the NTBs, they rely on estimates of ECORYS, 2009, which has quantified the 
AVEs of NTBs. The results of their simulations have captured a relatively lesser 
negative impact on the UK comparing to other previous studies. Trade restric-
tions are expected to generate a welfare reduction between -0.38% and -1.94% for 
the UK contrasted with -0.03% and -0.14% for the EU.

“New quantitative CGE models”, which derive simplified model features of CGE 
with theory of choice, are also employed for Brexit estimation, as in a recent study 
of Felbermayer et al. [15, pp. 2-4]. In the same way, Dhingra and his colleagues 
[10] compare results from the GTAP model with the quantitative model of Ea-
ton-Kortum (as presented by Costinot and Rodriguez-Clare, 2014 [3]), which 
can be characterized by use of perfect competition and gravity trade determi-
nants. They look into the cost of the UK leaving the EU with simulation of three 
scenarios. At the first step, their research focuses on the “soft” Brexit case, which 
prognoses the UK joining the European Economic Area (EEA) with a permis-
sion to remain a part of the single market with zero tariffs and no new barriers to 
services and goods trade between the two regions. However, not being part of the 
Customs Union will result in necessity to satisfy Rules of Origin (RoO) require-
ments, which nevertheless will lead to increased trade costs [10, p. 3]. Another 
scenario of the research represents a bilateral trade agreement between the two 
regions. A free trade agreement will remove all tariffs on commodities trade, but 
it will not facilitate free movement of labor. Along with this, it will lead to higher 
NTBs due to introduction of new border measures. Lastly, the “hard” Brexit in 
this paper is modeled through an imposition of the WTO’s MFN tariffs between 
the two regions. Their findings show that if the UK remains in the single market, 
Brexit will reduce living standards and consequently welfare by 1.3%, meanwhile 
under the “hard” Brexit with regional trade under the WTO MFN terms the loss 
doubles to 2.7% [10, p. 5].

In addition, there has been implementation of different panel data gravity stud-
ies on trade and welfare effects of Brexit, such as in Oberhofer and Pfaffermayr, 
2018. 
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In light of the use of the CGE model, it is evident that it provides both bene-
fits and limitations to the extent of economic assessment that can be modelled. 
Nevertheless, from the above literature review one can draw the conclusion that 
the CGE approach offers an elaborated assessment of the Brexit impact for both 
micro and macroeconomic determinants, which can be used for purposes of this 
research. The ability to adequately capture such a wide array of variables across 
economies is realized by its multi-region and multisector model database, which 
includes both input and output information from national accounts and detailed 
foreign trade data from different regions [29]. A CGE model computes long run 
effects of changes in tariffs and other trade barriers, which is an essential require-
ment for this kind of analysis. Unlike other models such as the partial equilibri-
um model, which only computes effects on the assumption that the economy at 
large does not change, the CGE can account for changes seen in various Brexit 
scenarios [28, p. 64].

As it will be seen in results of the “soft” and “hard” Brexit simulations of this study, 
the CGE model also captures inter-sectoral linkage effects. Another very useful 
feature of the CGE model, which should not be neglected, is the opportunity to 
predict how the economy actually works and its ability to capture ripple effects of 
policy changes on the economy as a whole.

The research is structured in the following form: in the first part of the study the 
description and review of the chosen methodology is provided with construction 
of the implemented shocks to the model. In the second part the interpretation of 
the simulation is divided into three sub-chapters: global effects on trade, inter-
nal effects for the main regions and labor effects for the UK. In the second part 
recommendations for further trade regulation is provided as well. And the study 
finishes with conclusion on the final check of the main hypothesis. 

METHODOLOGY

Model specification

In this study, simulation results with the GTAP model under two scenarios are 
presented: so-named “Hard Brexit” and “Soft Brexit”. The standard uncondensed 
GTAP Model is used for the study. It is a multi-region, multisector, computable 
general equilibrium model with intermediate linkages from input-out tables, per-
fect competition and constant returns to scale. The basic closure of the model is 
conducted on the basis of investment-savings equilibrium. Trade is modelled on 
Armington structure with iceberg trade costs (a certain amount of goods is lost 
in shipment; thus, producers need to provide larger goods volume to cover trade 
costs) [27]. Elasticities are taken from theoretical literature. 

Thus, there is a representative consumer, who demands three composite goods: 
Government, Private goods and Savings with Cobb-Douglas substitution elastici-
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ty (spending shares are fixed) [21]. Tax revenues are included in the consumer in-
come, as government revenues are consolidated with private expenditure. Private 
spending is modelled with non-homothetic preferences, constant distance elas-
ticities: budget shares change with income, which makes possible income elastic-
ities different from 1 and allows for changing average and marginal budget shares 
with a country’s growth. However, demand for government goods is modelled 
with Cobb-Douglas preferences. Savings have the static utility function: they are 
homothetic goods in each country, and savings are collected by a global unified 
agent, which channels them to investment equalizing rates of return. 

For the production side, the following assumption is implemented in the GTAP 
model: there is no scope of substitution between the categories of value added 
and intermediates inputs and between different intermediates (the Leontief pro-
duction function [33, p. 104]). Price of intermediates does not affect choice be-
tween production factors. The preferences for factors inputs bundles are set by 
CES functions. Firms are perfectly competitive. Savings equalize investment, and 
they are collected in the model by a global bank. Then global savings are allo-
cated across countries to buy investment goods in different countries in order to 
equalize rates of return. The trade balance in the model is varying on four other 
fixed equations: savings=investment and taxes (defined by tax base and fixed tax 
rates) = government expenditure (defined as a fixed share of household income 
with Cobb-Douglas specification). There are four types of goods: private goods, 
government goods, investment goods and intermediate goods. For each type of 
a good, buyers choose between domestic goods and imported goods basing on 
Armington structure: domestic and imported goods are distinct with constant 
substitution elasticity between import and local production. Trade is also mod-
elled with Armington preferences: goods from different exporters are different for 
consumers and, because of love of variety between goods from different countries, 
the Armington framework allows for the possibility that each country imports 
goods from each and every trading partner. Therefore, there are two Arming-
ton preferences functions: nested structure of import demand employs two Arm-
ington preferences differentiating across imported and domestic goods for one 
country and across countries. Price index is compounded as weighted average of 
all prices from different sources. Such typically immobile factors of production, 
as land and natural resources, are modelled with an elasticity of transformation 
function. Factors supply being exogeneous in the model is equal to the sum of all 
factor demands in order to provide for the equilibrium condition. 

Additionally, there is a transport sector modelled as transport margin on prices: 
the difference between fob-values and cif-values is paid for by using so-called 
margin (or transport) services supplied by the international transport sector with 
Leontief specification. The demand for international transportation services along 
any particular route is proportional to the quantity of merchandise shipped. 

In equilibrium all markets clear, except supply of savings = global demand for 
investment in accordance with the Walrasian law. The difference between sav-
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ings and investment is calculated to check consistency of the model. In the GTAP 
model average factor prices across all factors of production (the pfactwld variable) 
are chosen for numeraire. The system of equations is written in percentage chang-
es and depending on the coding language as for GEMPACK – in linear equa-
tions, and for GAMS – in levels. There are different methods of the model solution 
varying in complexity and utilized steps of linear approximation: The Johansen 
one-step approach, the n-step Euler approach and the n+1-step Gragg approach. 
Exogeneous and endogenous variables are set in the model closure. 

Elasticities used in the GTAP model are the following: Substitution elasticity be-
tween domestic and imported goods (parameter ESUBD, Armington structure) 
is estimated as change in the ratio of demand in response to the change in ratio 
of prices and equals 7.77. Substitution elasticity between imported varieties from 
different sources (parameter ESUBM, Armington structure) is estimated on vari-
ation in prices and must be two times as bigger than ESUBD, reflecting easier 
substitution between imported varieties from different sources than between im-
ported and domestic varieties, which is called nested Armington structure. The 
elasticity of substitution between intermediates and value added (ESUBT) equals 
zero by the basic model assumption. The elasticity of substitution between factors 
of production (ESUBVA) is taken from empirical studies and differs across com-
modities and sectors. Parameters INCPAR and SUBPAR are the expansion and 
substitution parameters of the CDE utility function for private expenditure (set-
ting the parameters at 1 and 0 respectively will collapse consumers preference to 
the Cobb-Douglas form). The constant elasticity of transformation is defined by 
the parameter ETRE for the different production factors and represents produc-
tion factors mobility in combination with SLUG indicator, which can be adjusted 
to different degrees of factors freedom of movement. 

The basic GTAP uncondensed model was used without any extensions and with the 
standard closure choice for the initial static long-run simulation: Savings = Invest-
ment. Estimations of parameters, elasticities were not changed as set by the GTAP. The 
data used for this study is provided by the GTAP for 2011 in the model version 8.0.

The model aggregation for this simulation includes the following 17 regions: the 
Great Britain, Germany, France, Italy, Spain, the European Union without the 
mentioned, other European Economic Area countries (such as Switzerland and 
Norway), Turkey, Eastern Europe with Russia, North Africa with West Asia, Japan, 
China, other countries of the Trans Pacific Partnership, other Asian countries, oth-
er middle income countries, and low income countries. 

Brexit shocks

The “Hard Brexit” scenario is modelled as the most extreme future development 
of the studied policy, when the trade agreement between the UK and the EU is not 
concluded. If there is no specific bilateral treaty, then trade will be regulated by 
international agreements signed previously by the parties. Basically, this simula-
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tion represents the outcome of leaving the European Union and “single-market un-
binding”, as the UK will lose all zero tariffs accrued from the Union trade integra-
tion and benefits from harmonization of non-tariffs barriers obtained through the 
single market. The no-deal case is characterised by application of tariffs between 
the UK and the European countries on the basis of the World Trade Organisa-
tion agreements, which sets the tariff rates in compliance with the Most-Favoured 
Nation principle. It should be mentioned that tariff shocks were constructed as 
trade-weighted average bound rates for 10-digit goods GTAP classification and, 
in accordance with Ciuriak’s chosen methodology, they differ for the EU and the 
UK respectively, as regional trade structure needs to be taken into account: the im-
port-export sectors composition is different for each of the studied 2 regions and 
also varies across years for the countries [8]. Thus, the tariff shock for this scenario 
should be defined in time and weighted in accordance to the base sector trade data 
of the UK and the EU provided by the GTAP. The same “halfway house” approach 
of Ciuriak for the “excessive tariff protection” limiting tariff rates overestimation 
for several agricultural goods has also been applied for this simulation (i.e. the 
UK’s imports from Ireland in beef and dairy: from 70% to 23% and from 50% to 
30% respectively and the UK imports from France in sugar from 63% to 8%). These 
assumptions provide for the Brexit shock not being excessive on specific sectors.

In addition to tariff changes, the studied policy shock also implies increased non-tar-
iff barriers (NTBs) to trade. First of all, it is important to mention that estimation of 
NTBs effect is rather a serious challenge, which does not have an apparent solution. 
Different approaches are used for this purpose, and they differ across studies. For 
this research the approach of Egger and his colleagues has been chosen [13, pp. 
561-563]. They look into the potential trade effect of the Transatlantic Trade and 
Investment partnership. Thus, the authors use top-down approach of the Preferen-
tial Trade Agreements (PTA) depth focusing on the average effect of PTAs in the 
past. They have estimated NTBs on goods of the TTIP membership using structural 
gravity regression on bilateral trade flows as function of exporter/importer-country 
specific fixed effects, a set of bilateral non-policy barriers to trade in goods, the log 
tariff margin of a country-pair and a dummy variable of PTA depth measures. 

Therefore, impact of a Preferential Trade Agreement is conditional on the depth of 
PTA in non-tariff barriers liberalization and granted preferential tariffs. They use 
cross-sectional data for the year 2011 (which is the same year, as in this study aggre-
gation); volume of trade is in the form of exponential function of a log-linear index 
consisting of the five variables, and the model is estimated separately for each sector 
in order to account for NTBs variability across goods sectors. Non-tariff barriers 
are controlled for with two dummy-variables: a binary indicator for the effect of the 
European membership and an integer variable for the depth of PTA. An important 
note: the former takes into account both legal and institutional liberalization, which 
reports not only for policy measures. These coefficients are used for estimation of 
the European integration, and consequently they represent a broader definition of 
non-tariff barriers on goods. Therefore, they can be used for construction of ad-va-
lorem tariff equivalents of European non-tariff barriers through trade costs, which 
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is used for simulation of the “Hard Brexit” NTBs shock on goods trade. Because the 
shock from NTBs is constructed as cost-increasing by the simulation, it should be 
modelled in a computable general equilibrium model with changes in iceberg trade 
costs through productivity shifter named in the model as “ams”. It is important to 
mention that even rent-generating NTBs can be also modelled as increasing trade 
costs, because they can lead to rent-seeking and in such a manner they can make 
trade more costly. For the “Hard Brexit” scenario the NTBs AVEs estimations were 
taken without any reductions, because this scenario represents an extreme no-deal 
case. There is no tariff shock on services by definition and for simulation of NTBs 
on services the approach of Egger et al. (2015) has been also followed. For this pur-
pose, data of the Services Trade Restrictiveness Index (STRI) provided by the World 
Bank’s has been used and their ad-valorem estimations of services NTBs commit-
ments have been employed both in the TTIP paper and in this study, as this source 
is the most reliable and updated to this day on the issue [20]. 

In the same way, the “Soft Brexit” scenario is modelled only with the NTBs Euro-
pean border effect shock without any application of the MFN tariffs. The NTBs 
effect has been reduced to the half of the estimation, as it is supposed that it will be 
possible for the countries to preserve some of the single market non-tariff benefits 
in future agreements. This scenario represents a possible outcome of a free trade 
agreement, thus the trade between the UK and the EU will be exercised on the con-
ditions of the European Free Trade Association. Nota Bene, application of non-tar-
iff barriers is not an easy process to model, for one reason because the decision has 
not been taken yet by the parties on these regulations: it is likely that NTBs will 
remain in the same form after the UK leaving the EU for some time or they will not 
change substantially. But as the model is static and long-run, it has been decided 
to implement shocks of NTBs as for the effect of leaving the EU single market for 
modelling the crush-out scenario and the FTA case, in full force and half reduced 
respectively for “Hard” and “Soft Brexit”. The new border will imply additional 
costs for trade between the EU and the UK due to introduction of rules of origin, 
new regulations and requirements, as well as additional administrative costs. 

The model was adjusted with different solution methods in order to increase ac-
curacy of the results.

RESULTS INTERPRETATION

Trad effects

The simulation projects that the effect of Brexit is likely to be distributed dispro-
portionally to the UK and the EU, as well as other regions, which can be explained 
by substantial differences in sizes and trade flows of the main studied regions. 
As Fig. 1 shows, the change of utility for the representative household in the UK 
(-3.89%) is going to be much larger than for European countries (-1.57%) in the 
no-deal scenario. Variable “u” in the model stands for regional per capita house-
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hold utility from aggregate household expenditure. It is defined by the sum of the 
input-neutral shift in utility function, distributional parameters adjusted to the 
three demand components (savings, government expenditures and private expen-
diture) and change in per capita income. 

The second largest after the UK welfare losses from “Hard Brexit” are going to be 
incurred by Spain (-0.372,86%), which is almost as big as the utility change for 
the Rest of the EU region taken collectively (-0.420,457%). An interesting feature 
of these results is that there are some potential winners in trade from the studied 
policy: Turkey (+0.143,258%, which is greater than value of the GDP change for 
the rest of EFTA) and North Africa and West Asia (+0.118,019%) have a positive 
change, which can be explained with possible trade creation, as the UK and the 
EU will face the necessity of trade differentiation, and other countries might ben-
efit from more gainful agreements with Britain or increased trade flows with the 
European Union.

The proportions remain almost the same for “Soft Brexit”: -2.33% and -0.87% 
respectively. As it can be observed for this policy change, Brexit is going to be 2.5 
times more costly for the UK as for the EU. Besides, the regions of Turkey, the 
USA, North Africa and West Asia might experience a slight increase in the wel-
fare, which can be attributed to potential trade substitution of the UK, as Britain 
is likely to trade more with other trade partners than the EU after Brexit, which 
holds true also for other regions outside of the EU and other European countries. 

This observation is supported by results of the change in real GDP measured by 
percentage (see Fig. 3). It is important to mention, that taking into account sizes 
of the two studied economies (the EU and the UK), the negative impact for all 
European countries taken together might still be rather threatening because of 
the relation to the percentage change of the base value, which might be reflected 
in greater changes of real GDP distributed across all European countries. Addi-
tionally, it should not be omitted that this simultaneous decline in welfare for 
European countries can also partly originate from deep interconnections of the 
region, such as the structure and nature of the European single market, Europe-
an developed system of added value chains and European economic integration. 
Thus, the instant short-term effect for a single European country might not be of 
the same scale and damage as the long-run effect shown in the simulation results.

Identical results can be studied with Equivalent Variation (see Fig. 3), which re-
flects the change in income expressed in US dollars required to make the represen-
tative household equally better off as with the policy shock, which is calculated by 
determining required change in income at baseline prices to get the same change 
in utility as with new prices after a policy shock (i.e. by determining the income 
that would be required to achieve the current actual utility level “u” in a shadow 
demand system, in which prices are fixed). It can be noticed that the welfare loss-
es for the United Kingdoms are going to be bigger than for the European coun-
tries and rather substantial. The striking importance of impact relation to country
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size can be observed comparing Fig. 2 and Fig. 4: the positive welfare effect for the 
United States attributed to the studied policy in real GDP is much less articulated 
for the relative change than for the absolute equivalent of the Fig. 2. Consequently, 
the positive effect of Brexit for the USA is bigger than for other regions comparing 
in absolute values. For instance, the value of positive change for the US is bigger 
in Equivalent Variation than the value of welfare losses for Germany, which taken 
into account with the relative change can still indicate that only a small-scale pos-
itive welfare gain for America can be expected from Brexit, which is at the same 
time still greater than gains from Brexit for China.

Comparative analysis of the welfare results for “Hard Brexit” and “Soft Brexit” 
simulations showcase that more than a half of the policy effect is derived from the 
“single market unbinding” and application of non-tariff barriers: more than 80% 
of the impact was caused by the NTMs, while only less than 15% can be attributed 
to the MFN tariffs (in EV results -88,261 for “Hard” and -52,884 for “Soft Brexit” 
in millions). It highlights the importance of the single market benefits in terms 
of non-tariff regulations and its profound effect on the overall trade between Eu-
ropean countries. This assumption seems logical, because European tariffs have 
been measurably decreased since the General Agreement on Tariffs and Trade, 
all the while non-tariff barriers regulation has become rather advanced and de-
veloped in the EU. Additionally, this fact provides ground for the speculation that 
even in case of “Soft Brexit” the losses for the UK are going to be rather signifi-
cant and the no-deal case does not differ by the agreement scenario in more than 
50% as the main negative effect stems from imposition of the non-tariff barriers. 
Taken this proportion into account, it should be noticed that even in case of “Soft 
Brexit” Britain is going to face severe losses for GDP, which can provide a strik-
ing example of negative “single market unbinding” and its consequences and also 
prove the importance and impact of NTB measures. It can be observed that the 
main negative effect is going to be suffered from the loss of the European single 
market access, and in both cases the negative welfare effect is going to be serious 
and substantial. 

However, one needs to keep in mind that NTBs do not change instantly and the 
effect of the single market cannot be reversed in one moment. These obstacles 
to trade require constitutional changes, legislative changes or technical changes. 
Additionally, NTBs are not likely to be implemented immediately after Brexit, as 
they are usually kept by lobbing groups of firms, while at the same time perceived 
economic benefits lower than costs of changing NTMs. Moreover, the future of 
the further NTBs regulation between these two regions at this time is not possible 
to completely foreseen, as following agreements in this field remain to be rather 
obscure until the 31 December, when the mode of this policy is going to be decid-
ed by the UK government. 

The decomposition of regional EV is constituted of the allocative effects which are 
given by various per capita quantity change terms multiplied by initial taxes, terms 
of trade effects, effects of technical change, and effects of per capita endowment
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and population change [24]. It can be noted that positive effect for the rest of 
the world can be explained with potential trade creation, as the UK and the EU 
will face the necessity of trade differentiation and other countries might benefit 
from more advantageous agreements with Britain. However, the studied regions 
are likely to experience also the problem of trade diversion, which can contrib-
ute to the welfare loss. Considering the simulation results, this problem is going 
to affect at much larger scale world economy than trade creation. Britain will 
be outside of the European Union, consequently trade flows will be diverted 
from the UK, because of additional protectionist regulation and the UK being 
outside of the European single market and customs union. Trade diversion will 
cause inefficient allocation of resources and increased costs, and in such a way 
decrease welfare of the regions. This aspect also explains disproportionality in 
the results, as the UK is going to suffer much more than the EU from Brexit, 
because Britain is going to become relatively more less attractive export location 
in terms of trade policy, as other European countries will change its regulation 
only in respect to the UK, but Britain will have to change its governance in trade 
with all European countries.

The vast part of negative impacts originates from decreasing technology, which 
stresses the dominance of NTB’s shock impact, as non-tariff barriers have been 
implemented in the model in form of increased iceberg trade costs with the pa-
rameter “ams” incorporated in the production technology. Hence, there is a de-
cline in technology of production, as after the policy is introduced, firms need 
to produce more goods and services in order to satisfy the same demand, be-
cause a bigger part of the total production is lost in export transit. This is the 
main assumption of the chosen approach for simulation of non-tariff barriers. But 
technology will be affected only in European countries, as only they are going to 
change non-tariff barriers regulation because of Brexit. Britain is going to suffer 
the most damage, because of the compound negative increase in tariff barriers 
and NTBs from the EU members. 

Another important determinant is terms of trade, which is import purchasing 
power of a country’s exports affecting welfare by changing consumption possi-
bilities. In mathematical terms, this variable is defined as export price divided by 
import price. Derivation of welfare decomposition can be seen in GTAP Tech-
nical Papaper №5: “Changes in welfare in the multiregion model are therefore 
attributed to the interactions between taxes (both pre-existing and newly intro-
duced taxes) and quantity changes taking place over the course of the simulation, 
as well as the added effect of changes in regional terms of trade and changes in the 
relative prices of savings and investment” [24]. Because of decreasing trade with 
the EU and the rise in tariffs and NTBs, the price of English imports increases, 
and the UK loses purchasing power of its exports, while this setback is reflected in 
the GDP. Consequently, as terms of trade for Britain are decreasing because of the 
combined boost from European countries of English import prices, the EU terms 
of trade improve on the expense of the UK, as European export can buy more 
import goods from Britain. 
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To begin with, terms of trade are expressed in the model by the difference be-
tween index of prices received for tradeables and index of prices paid for trade-
ables. However, this determinant for a multi-country model can be estimated with 
Laspeyres index, as the ration between the Laspeyres price index of exports and the 
Laspeyres price index of imports, where Laspeyres price index of export is the cur-
rent value of the base period exports divided by the base period value of the base 
period exports.. And the opposite holds true: the reversed relation is greater than 1. 
Therefore, the terms of trade effect is compound from simultaneous application of 
tariff and non-tariff barriers in all members of the EU against single English export 
and vice versa. Consequently, for Britain the compound import tariff multiplicator 
from European prices decreases terms of trade, while for the EU this multiplicator 
from the product of increased import prices in Europe has multiplicated positive 
effect. All in all, this fact also explains disparity of the Brexit impact for the UK and 
the European Union, as terms of trade partly compensate for technology come-
down and inefficient allocation of resources in European countries. 

Looking into results of “Hard Brexit”, the USA has the most positive effect of 
4,558.507,324 million U.S. dollars, which is obtained through increase in trade 
value, as the need for European countries to differentiate trade arises. From the 
latter only Italy has a positive change (394,346.375 million U.S. dollars) in terms 
of trade, others vary in the range of 1,000 million. The deterioration in Britain of 
terms of trade amounts to -23,068.33203 million dollars. Spain has the worst im-
pact on this determinant across all European countries: -842,777.527 million U.S. 
dollars. All of the effects stem mostly from application of increased tariffs.

From “Soft Brexit” welfare decomposition the following conclusion can be made: 
the effect of NTBs on terms of trade is rather indirect, whereas in contrast tariffs 
have immediate impact on price of export/import, and this determinant prev-
alently depends on trade patterns and particularities. Britain deteriorates by 
-13822,509766 in terms of trade, which is slightly more than half of the effect for 
“Hard Brexit”.  Nevertheless, the same conclusion from the Laspeyres ratio holds 
true for “Soft Brexit”: almost all European countries have positive change, as for 
this case there is not direct decrease from tariffs.

The rest of the world have an increase in terms of trade, because both the EU and 
the UK are likely to substitute the missing from increased regulation trade flows 
and in such a way increase their export value over import value relation. The USA 
is unsurprisingly the main recipient of the positive change, as this country is one 
of the main trading partners for every region around the world with unprecedent-
ly high overall export value.

Additionally, decrease in efficiency caused by insufficient allocation of resources 
originates from trade diversion, increased trade costs and a decline in technology. 
Because of increased export prices and production costs, countries utilize the re-
sources in inefficient way underproducing and shifting trade routes from optimal 
ones. All of these determinants will negatively affect mostly the economy of Britain, 
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and only to a lesser extent the European countries. Therefore, the negative impact 
can be estimated by the difference in income, equivalent variation, which is required 
to make up for the representative household after the policy shock. Thus, the UK is 
likely to experience a sharp decline in the welfare, in growth rates, in terms of trade 
and a drastic negative economic fall, which is going to be also reflected by associ-
ated productivity losses. This change is likely to be of structural origin and have 
long-lasting consequences. It is important to mention that in order to compensate 
for decreasing trade the UK is likely to use up some of the savings, which is stressed 
by this model with its closure of balance between investments and savings. 

In order to study these effects on trade, it is needed to focus on the impact of 
terms of trade in relation to the percentage change in the value of merchandise 
exports (“vxwreg”). These figures provide the results of decreasing terms of trade 
on the export value. The sharp increase in exports prices contributes to the decline 
in the welfare and the difference between these two scenarios is substantial for 
value change of exports: -11.9% for “Hard Brexit” and less than half of it, -5.07%, 
for “Soft Brexit” correspondingly. The relation of terms of trade to the value of 
exports is direct, as it can be noticed. The changes reflected in the welfare decom-
position are projected on value effects: Spain remains to be relatively the most 
negatively affected in export across European countries. However, for this case 
Turkey is going to receive the main gain from Brexit in percentage terms: 0.84% 
in contrast to the previously studied measures for the USA. Britain is going to 
experience loss in export value of -72,486.7 million U.S. dollars at world prices for 
Hard Brexit and -36,974 million for “Soft Brexit”, Germany: -1,0468 million U.S. 
dollars and -5,345 correspondingly, Spain: -3789,5 and -1,879.9. While the USA 
has an increase in value of 6,530.15 and 3,671.14 million U.S. dollars, which is 
bigger than losses of all countries in the EU taken separately. Therefore, it can be 
concluded that in relatively moderate values for the American export this country 
still can benefit from Brexit. All other regions, among which there is China, are 
going to gain lesser value of export than the figures above.

Interesting outtakes can be derived when focusing on the effects of terms of trade 
in relation to the change in the quantity of merchandise exports by regions (“qx-
wreg”). All European countries are going to face decline in quantity of merchan-
dise traded, although these changes are not directly reflected in the export value, 
as it can be noticed, because the latter greatly depend on the export structure by 
commodity and prices. Therefore, even though France faces the greatest losses in 
quantity, it is still not hurt by Brexit to the same scale in value. Similarly, the USA 
has a decline in quantity of merchandise, however in value there is a substantial 
gain in relation to the losses of European countries, which can be explained with 
this effect generally originating from price changes.

In order to disaggregate export effects by commodities exporter-sector-specific 
value percentage change is needed (vxwfob). Because the main impact of the pol-
icy is going to be incurred by the UK, it is better to begin with this region (see 
Fig. 6). The general trend from the results can be characterized as greater losses
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for both scenarios with some modest increases mostly in services sectors. The 
main sector at disadvantage is processed foods with -70% for “Hard Brexit” and 
-43% for “Soft Brexit”, because this sector by the shock construction has the most 
protective MFN tariffs and NTBs. Closely connected to processed foods is prima-
ry agriculture, which appears also as rather protected sector in these simulations, 
and its reduction is of 50% and 22% correspondingly. However, this sector does 
not have the second place of total losses for “Soft Brexit” simulation, as its ad-va-
lorem equivalent of non-tariff barriers is lower than of metals, fabricated, which 
is -38% and -29%. Although electrical machinery with a lower AVE is also higher 
in negative impact (-36% and -23%) for “Soft Brexit” than primary agriculture, 
which can be explained with the fact that primary agriculture is traditionally sup-
ported by subsidies, which helps it to take up some part of the shocks. Primary 
energy unsurprisingly is not affected by any negative change, because there is no 
additional protection applied by the simulation both for the EU and the UK. An-
other important outtake from the results is that beverages and tobacco export is 
not going to be changed to the same degree as other sectors by Brexit for the UK, 
which can be explained with consumption demand for this merchandise being 
inelastic, as these goods are related to dependent usage. Therefore, their export 
volume is not going to be decreased to the same degree by additional tariffs and 
NTBs being rather “sticky” even with an increase in prices, as the demand for 
these goods will stay persistent for some values, which also supports the total 
value of the trade in this sector. The same can be attributed to petrochemicals, 
because of these goods being used as fuel, and consequently they are one of the 
main intermediates for all types of production with additionally lower increased 
protection, which generates persistent demand for this commodity. 

Other machinery sector has the lowest levels of tariff and NTB protection among 
all commodities, except primary energy, which can signalize that it is possible for 
Britain to partly offset trade losses with increased export of this goods, especially 
taking into account that base data in the model indicate that English exports at 
world prices for this sector is the greatest in value across all of commodity goods. 
The same conclusion can be attributed to other goods with positive change in 
export value of 6.6%, because their NTBs regulation for “Soft Brexit” is rather 
low and relatively lower than tariffs for “Hard Brexit”, while their value of trade 
is moderate, which also makes this sector preferable for trade differentiation and 
amortization of negative impacts in case of “Soft Brexit”. 

When looking into effects on services, it can be highlighted that almost for all sec-
tors, except for business and professional services, air transport and other trans-
port, there is an increase in export value. The main explanation for this trend can 
be provided in the following form: services are not protected by tariffs, as well as 
their NTBs protection remains to be rather low, which supports their preferability 
for trade substitution. However, their export is highly dependent on modes of 
supply and some of services are untradeable being consumed only at local mar-
kets. Therefore, this improvement in value does not compensate for the gener-
al losses of Brexit, as the main competitive services sector of Britain (business 
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and professional services with base export value of 88,947 million U.S. dollars) 
is strongly regulated by NTBs with the highest ad-valorem equivalents across all 
of services. Other transport and air transport are also under increased protective 
regulation, which brings negative value changes. The highest increase for services 
is in the sector of other services, as for this group the data is missing, and for trade 
and distribution, because the proportion of value-added gain in this sector is the 
most profitable and the NTBs are low.

Because of the mostly negative change in volume of trade, a sharp decrease in 
bilateral volume of sales can also be expected. Trade between the UK and the EU 
is going to fall almost for all goods sectors if “Hard Brexit” takes place. The vari-
able “qxs” stands for regional demand for disaggregated imported commodities 
by source, and it depends on the productivity shifter (-ams), market clearing con-
ditions (qim(i,s)), elasticity of imports substitution (ESUBM) in relation to world 
prices and price for aggregate imports (ESUBM*(pms-ams-pim)). These changes 
should be studied in combination with the base values of bilateral export at world 
prices (VXWD), as these indicators also represent relative change in percentage. 
The fall in export volume from the UK to the EU is estimated in the range from 
-95% in processed foods, -87% in metals, fabricated, -70% in motor vehicles, -69% 
in electrical machinery, - 68% in primary agriculture to -25% in petrochemicals 
and -5% in construction. As it can be noticed, goods are affected to a much larger 
scale in comparison to services, because the former falls under tariffs. For services 
there is only decrease in construction, transport (except for maritime transport) 
of approximately -40% for each category and business and professional services 
of -43%.  With a closer look into results of the “Hard Brexit” simulation, it can be 
noticed that Britain is likely to substitute some of the trade losses with the help 
of these sectors, which are increasing in sales for all regions despite the studied 
policy: primary energy and other machinery. Primary energy is not increasing to 
a large degree though: only approximately 8-9% going up, while other machinery 
ranges from 4% for the EU to 31% for other regions. These sectors are not declin-
ing because, firstly, they are much less regulated than other sectors by tariffs and 
non-tariff barriers of Brexit, and secondly, they are prevalently auxiliary sectors, 
thus they contribute to domestic production of regions and their external demand 
is more stable. Another plausible explanation can be that these sectors produce in-
termediates, which are highly needed at local markets and domestic prices for the 
UK, as Brexit is going to disrupt previously set up value-added regional chains, 
which means that increased quantities of these goods can be expected for new 
trade in intermediates. Although it should be noticed that these sectors do not in-
crease to a greater extent than the losses from Brexit, which can indicate that they 
will not become another line of English export specialization only merely trying 
to compensate for the losses of the studied policy. 

Another important observation is that there is an increase in all sectors of bilateral 
trade with the USA, which can support the assumption that English trade might 
be more inclined to shift from European trade flows towards America and other 
destinations. However, the same holds true for Turkey, as well as for all regions
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outside the EU in almost the same values, which taking into account the size and 
intensity of American export and import, generally outlines the trend for trade 
substitution without any special regional vector. Additionally, more than the half 
of the sectors are increasing in correspondence to the decreased trade flows. The 
most increased volume of exports ranging from 2% to 31% is in the following sec-
tors: electrical machinery, primary agriculture, processed foods, other machinery, 
electrical machinery, other goods and almost all services. Even though all other 
sectors are largely damaged in export to the same scale as goods, it makes it pos-
sible for Britain to partly offset losses of “Hard Brexit” through increased trade in 
this area, taken into account low ad-valorem equivalents of services in relation to 
tariffs on goods.  Furthermore, almost all service sectors are going to increase in 
export to the EU, except for air and other transport, construction, business and 
professional services. Among them the latter is one of the top traded services sec-
tors of the UK, which explains the high level of non-tariff barriers.

One limitation to this research is that it is hard to ascertain from the results, wheth-
er there is trade creation by “Hard Brexit”, as the substituted trade to other re-
gions does not obviously create additional trade flows. And the future of new trade 
agreements remains to be unknown, because such international decisions depend 
not only on economic reasons, but they are also greatly influenced by political and 
social matters. By the results it is visible, that there is a necessity to compensate for 
Brexit losses. And the example of “Hard Brexit” simulation provides two possible 
ways of trade substitution for the UK: 1) sectoral trade substitution, as the UK 
can potentially increase trade in services in case of “Hard Brexit”, because they are 
regulated to a lesser extent by the studied policy and 2) regional trade substitution: 
Britain can compensate for the damage to its exports in volume by diversification 
of their trade structure and trading with other than the EU partners.  

By simulation of “Hard Brexit”, import volume change to the UK proves the as-
sumption that production of axillary sectors is increasing in Britain, because of a 
decrease in imports of these goods. The decline in import from the EU to Britain 
is almost of the same reciprocal scale as the fall in export from the UK to the 
European countries. However, for the European Union quantities of all sectors 
are decreasing in exports to the UK, although the European countries are not 
going to suffer from the same compound effect of simultaneously applied addi-
tional obstacles to trade, as it is the case for the UK, because for them only im-
port from Britain is restricted. Furthermore, the EU have better opportunities 
to cope with Brexit negative changes, which is indicated by lesser welfare loses, 
because it is possible for them not only to trade more with other regions and in 
other sectors, but also differentiate and increase the “internal” trade with other 
European countries. Additionally, low export losses at the global scale for the EU 
can be explained with the fact that it can be easier for European countries to sub-
stitute and differentiate trade inside the European Union and outside with other 
countries than for the UK, as European trade destinations, agreements and flows 
are already set up and they don’t require additional institutional, legislative and 
economic regulation after Brexit, therefore, they will not induce additional costs. 
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This is supported with the observation that there is a modest increase for the EU 
in exports with all regions except the UK, despite a very limited number of some 
regional exceptions. 

However, for services there is one service sector which is generally decreased for 
all European countries almost for all destinations, which is finance. To provide an 
explanation for this change, export of finance services is generally depended on 
the overall political and economic world situation, as finance is highly influenced 
by expectations of all agents and prices for these services can change abruptly 
with any disruptive events. Therefore, it can be wisely and necessary to limit the 
export of this sector in times of such a global and controversial process as exit of 
the UK from the EU, because the prices of these services are likely to be unstable 
during and after Brexit. All other effects to the volume of European export are 
mostly positive, and in case of the negative ones they are much of a lesser ex-
tent of the studied changes, and they mainly depend on regional export structure 
and peculiarities. The import of all other than the axillary goods sectors to the 
UK is increasing from all countries other than the EU, because of the increased 
English import demand, as import from European countries falls, and thus the 
UK needs additional volumes of imported goods and intermediates in order to 
satisfy growth of local industries and support the welfare of consumers, as one of 
the most increased sector in import is processed foods, which has approximately 
quantity of 100% change from all non-European regions.

However, this situation is not the same with services: construction, trade and dis-
tribution, communication, finance, personal services, insurance and other ser-
vices are declining in imports to the UK. The reason behind this change is the 
same as with auxiliary sectors: increased English export of these sectors reduces 
the imports by protectionist policy in order to obtain competitive advantage at 
global markets. This is supported with the fact that in all of these sectors there is 
an increase of export from the UK. While on the contrary, import of reduced sec-
tors by additional obstacles to trade (such as business and professional services, 
transport, etc.) is increasing. Therefore, there is an interesting outtake from “Hard 
Brexit” simulation that this policy can develop English specialization in finance at 
the expense of other regions, as this sector is less regulated than the other, and this 
is proven by corresponding increase in English export to the decrease in global 
export of these services. 

When looking into export changes for the UK under “Soft Brexit”, the character of 
the effects generally remains the same but of lesser extent, which was previously 
studied with overall dissimilarities of export volume impact by region. However, 
additionally to the previously increasing sectors in export from Britain there is the 
sector of other goods, which also shows the same upward trend for all regions. It 
can be possible for this sector to expand in export because of the tariff staying the 
same. Therefore, expansion of consumer goods manufacturing is possibly a logical 
extension of Brexit protectionist policy, because these goods have the smallest AVEs 
among all goods sectors, except for primary energy and other machinery. The same 
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corresponding situation with the negative addition of other goods is with changes 
to import volume destined for the UK. Export from European countries also differs 
with “Hard Brexit” simulation only in decreased values, but there is no any change 
of trends, which is not very surprising as the impact of non-tariff barriers is already 
included in the “Soft Brexit” simulation with halved estimations of AVEs.  

To sum up the analysis of export and import changes for “Hard Brexit”, this policy 
change might be beneficial for English specialization in services to some extent 
and new trade relations of the studied regions, and also Brexit can stimulate trade 
flows in different direction from the EU. But even these positive effects of no-deal 
case are highly unlikely to compensate for negative welfare effects in the UK and 
the global problem of trade diversion. 

Conclusion

To sum up the results of the research, it can be concluded that the main hypothesis 
of the work has been proved: the effects of Brexit on trade and economy are going 
to be distributed disproportionally to the UK and the EU, and also inside the UK, 
as they depend on the structure of the internal and external economy systems and 
also on world trade patterns. Brexit is going to negatively affect the UK at a much 
larger scale than the EU, which supports the assumption of a greater importance 
of trade disproportionality. The loss in welfare and income from increased trade 
costs and inefficient resources allocation is significant for the UK and is not likely 
to be compensated in a short/medium run perspective, as it has structural nature 
and its repercussions are going to incur long-lasting negative effects. Not only will 
Brexit change the export/import structure of the UK, but it is likely to also change 
the world trade, as the studied countries will have to offset the losses with trade 
differentiation and new trade policies. 

One of the main results of the research illustrated that both Hard Brexit and Soft 
Brexit will be seriously damaging for economy, as their impacts does not differ 
from each other by more than a half. Through this outcome of the carried-out 
simulation the importance of non-tariff barriers in respect to tariffs has been 
again proven. Almost for all cases the differences between two scenarios were in 
the scale, although for some aspects Hard Brexit has been discovered to have some 
different from “Soft Brexit” reactions. And these dissimilarities mostly indicate 
the different nature of these two factors of the studied policy and their effects: 
tariffs and non-tariff barriers.  

Overall, the effect of Brexit has proved the intuition that Britain will have to substi-
tute the lost trade with other partners increasing protectionists measures towards 
the EU and additionally liberalising trade in other directions. However, the UK will 
also likely not only to change its trade patterns, but also to modify its import-export 
structure, as under Brexit this country will have to shift trade specialization from its 
comparative advantage to less regulated sectors, increasing the losses of inefficient 
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allocation, loss in world and national welfare and trade distortion. Although, some 
sectors might benefit from this policy change – mostly agricultural ones, which typ-
ically benefit from government regulation. But even for such a protected and sub-
sidised sector as agriculture, which is relatively small in the UK, the protectionist 
gain is not going to compensate for the national losses. It can be also mentioned that 
trade in manufacture and intermediates between the UK and other trade partners is 
likely to decrease because of the structural change in economy of Britain.

References

A. Sources in English

[1]	 Anderson, J., Wincoop, E. (2003). Gravity with gravitas: A solution to the 
border puzzle. American Economic Review, No. 93. Pp. 170–192.

[2]	 Arriola, C. et al. (2018). The Potential Macroeconomic and Sectoral Con-
sequences of Brexit on Ireland. OECD. URL: <http://www.oecd.org/offi-
cialdocuments/publicdisplaydocumentpdf/?cote=ECO/WKP(2018)56&do-
cLanguage=En>.

[3]	 Arkolakis, C., Costinot. A., Rodriguez-Clare, A. (2012). New trade models, 
same old gains? American Economic Review. Vol. 102. No. 1. Pp. 94-130.

[4]	 Bacchetta, M. et al. (2012). A practical guide to trade policy analysis. World 
Trade Organization, United Nations Conference on Trade and Development.

[5]	 Bastos, M. T., Mercea, D. (2019). The Brexit botnet and user-generated hy-
perpartisan news. Social Science Computer Review. Vol. 37. No. 1. Pp. 38-54.

[6]	 Bergin, A. (2019). Ireland and Brexit. URL: <https://www.esri.ie/system/
files/publications/QEC2019SPR_SA_Bergin.pdf>.

[7]	 Burfisher, M.E. (2016). Introduction to Computable General Equilibri-
um Models. 2nd Edition. Cambridge: Cambridge University Press. URL: 
<https://b-ok.cc/book/3383781/c14088>.

[8]	 Dan C., Dadkhah A., Xiao, J. (2017). Brexit Trade Impacts: Alternative Scenar-
ios. SSRN Electronic Journal. URL: <https://doi.org/10.2139/ssrn.2981314>.

[9]	 Davies, R. B., Francois, J. (2018). Making the Worst of a Bad Situation: A Note 
on Irexit. The Economic and Social Review. Vol. 49. No. 4, Winter. Pp. 455-462.

[10]	 Dhingra, S., Hanwei, H., Gianmarco, O., Pessoa, J.P., Sampson, T., Van Re-
enen, J. (2017). The Costs and Benefits of Leaving the EU: Trade Effects. 
April 2017. URL: <http://eprints.lse.ac.uk/83612>.

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ECO/WKP(2018)56&docLanguage=En
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ECO/WKP(2018)56&docLanguage=En
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ECO/WKP(2018)56&docLanguage=En
https://www.esri.ie/system/files/publications/QEC2019SPR_SA_Bergin.pdf
https://www.esri.ie/system/files/publications/QEC2019SPR_SA_Bergin.pdf
https://b-ok.cc/book/3383781/c14088


Institute of Trade Policy HSE 51

 Ec
on

om
ic 

In
te

gr
at

io
n 

in
 d

ev
elo

pe
d 

 
an

d 
de

ve
lo

pi
ng

 re
gi

on
s

[11]	 Dixon Peter, B., Michael, J., Maureen, T. (2018). Trade Theory in Comput-
able General Equilibrium Models. URL: <https://www.springer.com/gp/
book/9789811083235>.

[12]	 Dixon Peter, B., Michael, J., Rimmer Maureen, T. (2015). Modern Trade The-
ory for CGE Modelling: the Armington, Krugman and Melitz Models, Centre 
of Policy Studies Victoria University, Melbourne, GTAP Technical Paper No. 
36 (February 2015). URL: <https://jgea.org/resources/download/7252.pdf.

[13]	 Egger, P. et al. (2015). Non-tariff barriers, integration and the transatlantic 
economy. Economic Policy. Vol. 30. No. 83. Pp. 539-584.

[14]	 Erken, H. et al. (2018). Measuring the permanent costs of Brexit. National 
Institute Economic Review. Vol. 244. No. 1. Pp. R46-R55. 

[15]	 Felbermayr, G., Gröschl, J. K., Heiland, I. (2018). Undoing Europe in a new 
quantitative trade model. Ifo working paper No. 250.

[16]	 Francois, J., Manchin, M. (2017). Economic Impact of a Potential Free Trade 
Agreement (FTA) Between the European Union and the Commonwealth of 
the Independent States. URL: <https://econpapers.repec.org/paper/seccnre-
po/0084.htm>.

[17]	 Francois, J.F., Reinert, K.A. (eds.) (1998). Applied Methods for Trade Policy 
Analysis. Cambridge: Cambridge University Press.

[18]	 Francois, J.F., Shiells, C.R. (eds.) (2008). Modeling Trade Policy. Cambridge: 
Cambridge University Press.

[19]	 Greene, W.H. (2012). Econometric Analysis. New Jersey: Pearson Education. 
Seventh edition. URL: <http://www.habibelahi.ir/download/green-V7.pdf>.

[20]	 Grosso, M. G. et al. (2015). Services Trade Restrictiveness Index (STRI): 
Scoring and weighting methodology. OECD. URL: <https://pdfs.semantic-
scholar.org/8cf5/edf32ee662b4a5c88cfca53d91bb9c694182.pdf>.

[21]	 Hertel, T. et al. (2014). GTAP 8 Data Base Documentation. URL: <https://
www.gtap.agecon.purdue.edu/databases/v8/v8_doco.asp

[22]	 Hertel, T. (ed.) (1997). Global Trade Analysis: Modeling and Applications, 
Chapter 2: Structure of GTAP, Cambridge University Press. URL: <https://
www.gtap.agecon.purdue.edu/resources/download/86.pdf>.

[23]	 Hoekman, B. et al. (2016). UK trade with developing countries after Brex-
it. URL: <https://assets.publishing.service.gov.uk/media/5b69baa6e-
5274a1504efd535/DFID_scoping_paper.pdf>.

https://www.springer.com/gp/book/9789811083235
https://www.springer.com/gp/book/9789811083235
https://jgea.org/resources/download/7252.pdf
https://econpapers.repec.org/paper/seccnrepo/0084.htm
https://econpapers.repec.org/paper/seccnrepo/0084.htm
http://www.habibelahi.ir/download/green-V7.pdf
https://pdfs.semanticscholar.org/8cf5/edf32ee662b4a5c88cfca53d91bb9c694182.pdf
https://pdfs.semanticscholar.org/8cf5/edf32ee662b4a5c88cfca53d91bb9c694182.pdf
https://www.gtap.agecon.purdue.edu/databases/v8/v8_doco.asp
https://www.gtap.agecon.purdue.edu/databases/v8/v8_doco.asp
https://www.gtap.agecon.purdue.edu/resources/download/86.pdf
https://www.gtap.agecon.purdue.edu/resources/download/86.pdf
https://assets.publishing.service.gov.uk/media/5b69baa6e5274a1504efd535/DFID_scoping_paper.pdf
https://assets.publishing.service.gov.uk/media/5b69baa6e5274a1504efd535/DFID_scoping_paper.pdf


Trade policy / 2019. № 4/20. ISSN 2499-941552

Ec
on

om
ic 

In
te

gr
at

io
n 

in
 d

ev
elo

pe
d 

 
an

d 
de

ve
lo

pi
ng

 re
gi

on
s

[24]	 Huff, K., Hertel, T. (2000). Decomposing welfare changes in the GTAP mod-
el. URL: <https://www.gtap.agecon.purdue.edu/resources/res_display.as-
p?RecordID=308>.

[25]	 Kierzenkowski, R. et al. (2016). The economic consequences of Brexit. OECD.

[26]	 Leontief, W.W. (1936). Quantitative Input and Output Relations in the Eco-
nomic Systems of the United States. The Review of Economics and Statis-
tics, No. 18. Pp. 105-125. URL: <https://www.jstor.org/stable/1927837?se-
q=1#metadata_info_tab_contents>.

[27]	 Lloyd, P., Zhang, X. G. (2006). The Armington Model. Melbourne: Produc-
tivity Commission. URL: <http://www.pc.gov.au/research/swp/armington-
model/armingtonmodel.pdf>.

[28]	 Minford, P. (2019). The Effects of Brexit on the UK Economy // The World 
Economy. No. 42 (1). Pp. 57–67. URL: <https://doi.org/10.1111/twec.12771>.

[29]	 Ortiz Valverde, G., Latorre, M. C. (2018). A computable general equilibri-
um analysis of Brexit: barriers to trade and immigration restrictions. SSRN 
No. 3282231. URL: <https://papers.ssrn.com/sol3/papers.cfm?abstract_
id=3282231>.

[30]	 Revell, B. J. (2017). Brexit and tariff rate quotas on EU imports: a complex 
problem. EuroChoices. Vol. 16. No. 2. Pp. 10-17.

[31]	 Sachs, A., Stiftung, B. (2019). Brexit and German-British Pro-duction Chains.

[32]	 Shepherd, B. (2016). The gravity model of international trade: A user guide 
(An updated version). United Nations. URL: <https://www.unescap.org/re-
sources/gravity-model-international-trade-user-guide-updated-version>.

[33]	 Solow, R. M. (1955). The production function and the theory of capital // The 
Review of Economic Studies. Vol. 23. No. 2. Pp. 101-108.

[34]	 Troitiño, D. R., Kerikmäe, T., Chochia, A. (ed.) (2018) Brexit: History, Rea-
soning and Perspectives. Springer.

[35]	 Vandenbussche, H., Connell Garcia, W., Simons, W. (2019). Global value 
chains, trade shocks and jobs: an application to Brexit. URL: <https://core.
ac.uk/download/pdf/95687555.pdf>.

[36]	 Zhang, X.G. (2006). Armington Elasticities and Terms of Trade Effects in 
Global CGE Models, Productivity Commission Staff Working Paper, Mel-
bourne, 2006. URL: <https://www.pc.gov.au/research/supporting/arming-
ton-elasticities/armingtonelasticities.pdf>.

https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=308
https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=308
https://doi.org/10.1111/twec.12771
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3282231
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3282231
https://www.unescap.org/resources/gravity-model-international-trade-user-guide-updated-version
https://www.unescap.org/resources/gravity-model-international-trade-user-guide-updated-version
https://core.ac.uk/download/pdf/95687555.pdf
https://core.ac.uk/download/pdf/95687555.pdf
https://www.pc.gov.au/research/supporting/armington-elasticities/armingtonelasticities.pdf
https://www.pc.gov.au/research/supporting/armington-elasticities/armingtonelasticities.pdf


Institute of Trade Policy HSE 53

 Ec
on

om
ic 

In
te

gr
at

io
n 

in
 d

ev
elo

pe
d 

 
an

d 
de

ve
lo

pi
ng

 re
gi

on
s

[37]	 Global Trade Analysis Project. URL: <https://www.gtap.agecon.purdue.edu/
resources/download/6122.pdf>.

[38]	 Economic modelling journal (https://www.journals.elsevier.com/econom-
ic-modelling).

B. Legal texts and legislation

[39]	 Department for Exiting the European Union (2018). Legislating for the 
Withdrawal Agreement between the United Kingdom and the European 
Union, Cm 9674, July 2018. P. 16.

[40]	 European Commission (2010). Proposal for a Regulation of the European 
Parliament and of the Council Amending Regulation (EC) No. 663/2009 Es-
tablishing a Programme to Aid Economic Recovery by Granting Communi-
ty Financial Assistance to Projects in the Field of Energy. 

[41]	 GATT Secretariat (1994). The results of the Uruguay Round of multilateral trade 
negotiations: The legal texts. – General Agreement on Tariffs and Trade 1994.

[42]	 Lord Bridge’s judgment in R v. Secretary of State for Transport, ex p. Factor-
tame (No. 2) [1991] 1 All ER 70, 2.

[43]	 House of Commons Exiting the European Union Committee (2018). Oral 
evidence: The progress of the UK’s negotiations on EU withdrawal, HC 372, 
3 December 2018, Q3376 5.

C. Sources in Russian

[44]	 Алиева Б.Р. Последствия «брексит» для внешнеэкономических связей 
Соединенного Королевства Великобритании и Северной Ирландии // 
Проблемы современной экономики. 2016. №. 4 (60). С. 166–176.

[45]	 Андреева Г.Н. Конституционное право Великобритании и Брексит // Со-
циальные и гуманитарные науки. Отечественная и зарубежная литерату-
ра. Сер. 4, Государство и право: Реферативный журнал. 2018. №. 3. С. 41–44.

[46]	 Демидов И.С. Брексит: причины и последствия // Европа, Россия, Азия: 
сотрудничество, противоречия, конфликты. 2018. С. 313–319.

[47]	 Лаврусь В.В., Стрельцов Н.В. Жесткий Брексит // Экономические нау-
ки. Современное состояние и перспективы развития. М., 2018.

[48]	 Лазарева Е.В., Берстенева А.А. Великобритания в ЕС: вступление, от-
ступление, Брексит // Вестник Томского государственного универси-
тета. 2018. №. 435. С. 127–134.

https://www.gtap.agecon.purdue.edu/resources/download/6122.pdf
https://www.gtap.agecon.purdue.edu/resources/download/6122.pdf
https://www.journals.elsevier.com/economic-modelling
https://www.journals.elsevier.com/economic-modelling


Trade policy / 2019. № 4/20. ISSN 2499-941554

Ec
on

om
ic 

In
te

gr
at

io
n 

in
 d

ev
elo

pe
d 

 
an

d 
de

ve
lo

pi
ng

 re
gi

on
s

[49]	 Ясин Е., Снеговая М. Роль инноваций в развитии мировой экономи-
ки // Вопросы экономики. 2018. №. 9. С. 15-31.

Анненков Г.1

Оценка экономического эффекта 
Брексита для торговых потоков между 
Великобританией и Европейским союзом 
с помощью вычислимой модели общего 
равновесия GTAP
В исследовании дается оценка экономических эффектов Брексита для 
внешней торговли и экономики Великобритании в целом с применением 
модели проекта GTAP. Приводится анализ двух сценариев выхода 
Великобритании из ЕС: «жесткий Брексит», т.е. выход «без сделки», и 
«мягкий Брексит», т.е. выход с заключением соглашения о свободной 
торговле между Великобританией и ЕС. Модель не позволила обнаружить 
эффект создания торговли. Напротив, присутствует эффект отклонения 
торговли. В рамках исследования выявлено, что влияние Брексита на 
Великобританию и на ЕС не является пропорциональным, а также 
подтвердилась гипотеза о влиянии Брексита на внешнюю торговлю и 
экономику Великобритании в целом.

Ключевые слова: Соединенное Королевство, Европейский союз, Брексит, 
внешняя торговля, GTAP.
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