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Abstract:

The supply chain, trade and economic impacts of Brexit are the subject of widespread public and political
debate. An analysis of the academic literature provides conflicting theories and points of view on the likely
effects; it is a complex system with multiple decision pathways. The result of a trade shock on tariff and non-
tariff costs will likely induce changes with a hysteresis effect, the final new state being quite different from the
old. Possible supply chain re-organisations arising from changes in UK trade arising from the so-called
‘Rotterdam effect’ may also have an economic impact which will vary by industrial segment. There is no
definitive published data on the specific industry impacts. This paper reports on an attempt to correct that by
creating a generic analytic of trade flows and WTO tariff structures applied to the food and automotive
sectors. The modelling of the trade dynamics is based on relative tariff and non-tariff charges. The findings and
limitations are developed into a proposed method by which companies can understand the impacts on their
specific supply chains.

Introduction

The withdrawal of United Kingdom from European Union is expected to be a major politico-economic event
with an uncertain outcome. Former Prime Minister, David Cameron warned that Brexit would be “a leap in the
dark”(Cameron, David, Oral Statement to Parliament, 22nd February 2016) whereas prominent UK
businessmen argued that outside EU, businesses “will be free to grow faster and expand into new markets”.(
http://www.telegraph.co.uk/news/2016/05/15/eu-referendum-more-than-300-business-leaders-back-a-
brexit/ accessed 20/05). Opinions are split on whether Brexit is going to revitalise or adversely affect the
British economy in the long term but, in view of such a disruptive event, UK businesses should hedge against
potential risks during and shortly after the withdrawal process to ensure their prosperity.

International trade has been connected with the nation’s economic welfare (Smith, 1776) and the UK,
historically being a trading nation, owes its economic success to it. Currently trade, accounts for the largest
part of the British economy at 60% of GDP. EU-UK transactions are almost half of total trade with the value of
imports measuring approximately GBP 291 billion and GBP 222 billion worth of exports. Although, researchers
report that UK’s trade volume with EU increased 172% after the creation of the European Single Market, the
current trade deficit supports the argument that developed EU countries are likely to be mature economies for
the UK with little growth potential (Burrage, 2014). There is a point of view that the apparent deficit is
magnified by the design of large corporations’ EU supply chains in what is called the ‘Rotterdam effect’. This is
when goods of non-EU origin enter the EU via the Netherlands at Rotterdam (or Belgium via Antwerp) and are
then moved to the UK as goods in intra EU ‘free circulation’. (House of Lords, 2016)

Upon leaving, the UK trade will come under WTO rules as defined in principle by two multilateral agreements,
the General Agreement on Tariffs and Trade (GATT) and the General Agreement on Trade in Services (GATS).
The current EU tariff schedule will be superseded by the individual schedule which the UK will be free to
negotiate with WTO. GATT is a comprehensive framework concerning the trade of goods and includes detailed
tariff schedules that the WTO members will impose on each specific category of product when imported from
foreign counties. Non-tariff barriers are also included and cover a wide array of elements, from technical
specifications and certifications to sanitary and trade-related measures. A prominent example is the Rules of
Origin Agreement which basically prevents imports from third countries with a lower external tariff entering a
partner country with higher tariff schedule. RoO view a product as a set of components which may be
imported from and processed in different countries, thus setting the tariff of imported goods by mix of impact
that each country had on the final product (WTO, https://www.wto.org/english/tratop_e/roi_e/roi_e.htm).
Trade in services are covered through GATS which does not include any specific tariffs but sets out general
obligations that each member has to follow when treating foreign services suppliers and market access
limitations unless a bilateral agreement has taken place. Both agreement are constructed on the principle of
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“the Most Favoured Nation” (MFN), a practice meaning that a WTO member must treat all other members
equally and restricts the ability to apply different trade barriers on each occasion. Therefore, if a country
decides to lift certain limitations posed by standard WTO rules as part of a bilateral agreement between
nations, it’s compulsory to apply this change to every other member.

The impact of tariff and non-tariff barriers on the supply chains of specific business sectors is not yet clear and
is complex to predict. Outcomes will be strongly connected with the set of new policies covering a long list of
elements that forged the Brexit debate, such as trade & manufacturing, immigration, financial services, foreign
investment and the internal UK market. (Woodford, 2016)

This paper reports on a research project to close that gap in understanding of the impacts and to test the
potential to use trade and tariff data to provide guidance on how supply chains will need to realign. It is an
attempt to provide the specific insights that have been mostly missing from published reports as well as a
method for the future. The investigation has been focused into the effect on the food and automotive sectors
of newly imposed regulations and tariffs according to WTO rules.

The literature on the economic theory and impact assessments

The economic literature is remarkably rich, advancing many theories and evidence on trade and economic
development. A full review is available from Kotios (Kotios, 2017) and this summary highlights some of the key
thinking from both economic theory and recent Brexit related publications. Papers look at both macro and
micro economic factors and cover tariffs, exchange rates and structures.

Traditional theory views international trade as a mere transaction of goods, services and capital across
borders. However, as the world has become increasingly connected, a more comprehensive definition is
needed to cover the arising synergies. Caschilli et.al. (2015) present a framework of interdependent economic
networks that characterise trade flows, such as global supply chains, international trade agreements, trans-
national credit and foreign direct investments including factors that facilitate trade (e.g. infrastructure) and
various trade barriers.

The famous Heckshe-Ohlin model applies the classical theory of comparative advantage (Ricardo, 1817) to
international trading patterns, stating that a country tends to export their abundant and cheap factors and
import products that require factors that are domestically scarce. The deriving theorem essentially concludes
that exports from capital-abundant countries are based on capital-intensive industries which poorer countries
cannot sustain and thus led them to import such goods. In return, these countries export labour-intensive
goods that mature economies consider profligate to produce locally.

A more modern approach from Krugman (1996c) considers “trade might reflect an overlay of increasing-
returns specialisation on comparative advantage” which can develop irrespective of factor endowments. This
novel idea set the basis of the New Trade Theory (NTT) and developed further to factoring network-wide
effects arising from complexity and sectoral interdependencies (Economides, 1989). The most recent studies
shift their focus from sectors to firm-level to accommodate the structural changes that globalisation brought
upon trade patterns like the growing trend of intermediate goods, often referred as “New” NTT (Melitz, 2000,
2003; Antras, 2003).

The majority of empirical research addresses the profound trade liberalisation that occurred during the last
decades, observing the implications of this movement using econometric models and qualitative analysis.
Trade is linked to economic growth with earlier studies (Rivera-Batiz and Romer, 1991a; Grossman and
Helpman, 1991; Segerstrom et al., 1990; Krugman, 1988) providing contradictory views on its relationship with
trade liberalisation. However, these studies elaborate on extreme policy reforms assuming an outright shift
from autarky to free-trade, a change which is not feasible in real world terms since liberalisations are
performed in incremental steps. Helpman and Krugman (1989) support the view that the effect of incremental
changes is case specific and can be pro or anti-growth. In particular the outcome relies on the type of barrier,
the kind of liberalisation, countries involved and the market competition of the industry in question. Thus,
trade policy changes are neither universally negative nor positive since the impact on each business sector can
be entirely different.

Disentangling the network effects of trade and economic growth, there is evidence that the level of trade
openness and policies promoting financial and political cohesion may have an indirect effect on incoming
capital flows like FDIs (de Mello, 1999; Alfaro et.al., 2010). Studies like Balasubramanyam et al., (1996)
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demonstrate that an FDI can positively affect economic growth only under liberalised trading environments
that are able to facilitate spillover effects (de Mello, 1997).

The relationship of international trade outcomes with exchange rate volatility has been a prominent subject in
the literature. Leading economic theorists often use real exchange rates and national income to model trade
flows (Baldwin & Lyons, 1991). Such studies define rates as the value of one currency relative to the other.
Arize, Osang and Slottje (2000) proved a causal relationship between volatility and changes in outcome,
suggesting that exchange rate volatility has a short-term negative effect on exports due to risk-aversion with
further empirical studies like those of Chowdhury (1993) and Arize (1995) supporting this argument. On the
other hand, Asseery & Peel (1991), Holly (1995) and Bredin et.al. (2003) report a positive relationship claiming
that firms may try to reap the opportunity value arising from volatility at times and thus the exports tend to
increase. A contradictory view is provided by Baccheta & Wincoop (2000), who argue that there is no
relationship between the two (Baccheta & Wincoop, 2000) and that exchange rate volatility is has no
statistically significant effect on the volume of trade (Secru & Uppal, 2000). They both conclude that monetary
policies on fixed exchange rates cannot improve the trade outcome. These ambiguous results lead to the
conclusion that the relationship is not straight forward and subject to different data sets, namely time period,
countries and the currency characteristics.

Relating to the research question, small scale exchange rate variations in these models cannot sufficiently
factor the magnitude of the recent GBP depreciation after the Brexit vote and are hence not particularly
useful. Looking at large scale exchange rate shocks, Baldwin & Krugman (1989) pointed out that large scale
shocks can have persistent effects that possibly change the market structure itself and as a result alter the
parameters of estimated trade equations of these models, violating their main assumptions.

Hysteresis is a situation “where one-time disturbances permanently alter the path of the economy” (Romer,
2001, pp. 471) and refers to the remnant memory of the disturbance in the economy, after the shock has
passed. Baldwin (1990) studied large scale exchange rate shocks as the 1980s dollar cycle was unfolding and
was the first to introduce the idea of hysteresis in trade. The argument was built on the concept that a foreign
firm incurs sunk entrance costs to establish its presence in a domestic market and periodical maintenance
costs in order to sustain it. A substantial temporary rise in the exchange rate will favour the entrance of foreign
firms because of the aggregated value for its offerings in the foreign currency. These new entrants will not
unilaterally abandon this market, even if the exchange rate returns to previous levels because the entry costs
are sunk. As a result, it is suggested that the relationship between exchange rates and imports is reversed
under the new market structure which remains persistent after the change and therefore the previously
estimated equation no longer applies. The deriving Beachhead Model (Baldwin, 1988) is based on the
assertion that real exchange rate shocks can change the domestic market structure and this structure affects
import prices and volumes.

In summary there is theoretical ambiguity regarding policy change and the overall effect on trade. The
outcome cannot be directly inferred based on conventional notions that consider a shift as either bad or good.
The literature implies a trend that the study approaches shifted from a sole macroeconomic point of view,
aligning with the New Keynesian school of thought, trying to find micro-economic foundations to explain trade
dynamics. Hence, an in-depth systematic analysis on each sector and the sector-specific determinants is more
likely to identify the real impact in view of a wider environment change. The results could possibly provide a
potential overall outcome, although is important to illustrate that totally accurate results would still be difficult
to achieve, because of the complexity and the interdependencies with other macro-economic factors.

Tariffs are an instrument of fiscal policy in the form of taxation on imports and exports of products and is
traced back to the Bronze Age, closely following the transition from local to intra-regional exchange of
commodities. Ancient Greeks were levying duties for goods entering and exiting Athens to “maximise the
benefits of social life for its citizens”. The actual word has Arabic origins and translates as “notification” and
derives from a Spanish coastal town, Tarifa, which was the first port in history that charged traders for the
usage of docks. (http://self.gutenberg.org/articles/eng/Tarifa).

Historically associated with protectionism, these duties were imposed to secure the local production industry
against foreign competition by making the transaction more expensive while also introducing a new source of
funding for public policy (Cato Institute, 1998). The Great Depression had a lasting effect in changing the
approach of nations regarding global trade. The U.S. took a leading role in the liberalisation of trade, pushing
for a multilateral agreement between its trading partners and shortly after World War II, the General
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Agreement on Tariffs and Trade (1947) was signed by 23 counties. GATT was drafted to reduce tariffs and
other trade barriers substantially as well as eliminate preferences on a reciprocal and mutually advantageous
basis, introducing 45000 tariff concessions of an approximate value of USD 10 billion when brought into effect.
Nowadays, international trade is governed by the WTO framework and tariff schedules are regulated by GATT.
The growing trend of globalisation “redefined the relation between production and territoriality, nation-states,
economic institutions and social structures” (Robinson & Harris, 2000) and thus changed the direction of
capitalism from a nation-state phase to global accumulation of capital. Concurrently, GATT went through 8
revisions to adapt in the new environment with the most current ratified by 123 countries in 1986. Nowadays,
international trade is regulated by the World Trade Organisation, established in 1995 as a successor of GATT
and tariff schedules are still derived in compliance with the same rules. Under this framework, there are three
types of tariffs:

 Most Favoured Nation Tariffs: The highest level of tariff level currently in effect that a country can
impose to other WTO members unless the trading parties enter into preferential trade agreement to
reduce the reciprocal tariff imposition or abolish it completely. This agreement may concern a
customs union or a free trade area and must cover a substantial part of the total trade.

 Bound Tariffs: The tariff schedule for each commodity line that a country submits when it joins WTO.
This is the absolute maximum MFN tariff level that a country can impose, rarely applied in practice
since negotiations between WTO partners lead to reductions that have to be applied unilaterally
under the MFN rule. However, a large difference between the Bound and MFN tariff makes a country
unpredictable for disruptive changes in trade policy.

 Effectively Applied Tariffs: A concept that is directly linked to WTO Rules of Origin and the mix of
impact that each trading has on the final product. If the majority of impact originates from a country
engaged in a free trade agreement with the importing nation, then a preferential tariff applies, while
an MFN tariff is imposed in any other case.

Regardless of type, a tariff is most commonly calculated as a percentage of the imported product value (ad
valorem) but a tariff schedule may also use different factors to determine the custom duty. These tariffs are
called non ad valorem and are considered to be less transparent with higher distorting effects.

Neoclassical economic theories view tariffs as a harmful interference to the free market which distorts the
economic equilibrium. There is a constant effort for reductions and admittedly rates are much lower than at
the beginning of the 20th century. However, the practice of tariff imposition still remains persistent for
political economy reasons (Baldwin, 1985) and their impact cannot be disregarded since they still bear a
substantial cost. Literature provides an abundance of examples for specific product categories subjected to
high rates and identifies industrial sectors that are still experiencing intense distortive effects. The effects can
vary from compressed margins, to reduced trade volumes and diversion effects in export patterns (Haveman &
Thursby, 2000).

Tariff barriers’ effect on the food and confectionary industry trade volume has been studied extensively with
the literature citing the sector as particularly vulnerable. An immediately apparent challenge is that contrary to
other industrial manufactured goods, foods products are difficult to categorize and find appropriately even
matches in order to make direct comparisons between countries. Researchers have to rely on the exact
product description, often compelled to travel to different countries to find appropriate matches or even
forced to make assumptions on “equivalent in use” basis (Bradford, 2001).

Haveman & Thursby (2000) used U.S. trade data to develop a regression model that estimates the elasticity of
demand and tariff rate for agricultural commodities in an aggregation level of 3-digit SIT codes. In their study,
we find that a 1% tariff increment in Fruit and nuts category (SITC 017) is able to decrease the trade volume
between 4.6% and 12.84% in addition to any compressing or diverting effects. Dairy products (SITC 202) trade
pattern can be diverted to different exporters, anywhere from 0.39% to 25.11% of the total volume. On
average, a percentage change in tariff rate, incurs a 14.6% negative distortion of demand over 72 agricultural
product categories.

International trade transactions are subject to additional forms of controlling measures beyond custom duties,
known as Non-Tariff Measures (NTMs). NTMs are comprised of multilateral agreements, such as the Technical
Barriers to Trade (TBT), Sanitary and Phytosanitary Measures (SPS), Import Licensing Procedures, Customs
Valuation and Rules of Origin (Gurler, 2002). TBT is aiming to secure the compliance for technical regulations,
international standards and ensure that the conformity assessment procedures are performed with minimum
impact to trade and on a non-discriminatory basis. The SPS measures we introduced to protect humans,
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animals and plants from diseases, pests and contaminants. The Rules of Origin, is essentially a NTM, even
though their impact of final tariff determination is direct. The deriving barriers can take various forms like
quotas, anti-dumping duties, subsides, technical/safety regulations and, unlike tariffs, they can vary across
countries and sectors (WTO, 2012).

WTO reports that the contribution of NTMs to overall trade restrictiveness is significant and in some cases far
more intensive than actual tariffs. More specifically, their relative contribution to the overall level of domestic
protection has a positive correlation with level of GDP per capita. For direct comparison, the impact of NTMs is
depicted as an “ad valorem tariff equilavent” (AVE), specifically the level of ad valorem tariff that would have
the same restricting effects. Kee et.al (2009) estimated that NTMs have a 12% AVE on average using a sample
of 91 countries.

Academia presents TBT as the most important trade barrier (Baldwin, 2000; Chen & Novy, 2009) along with
transportation costs. A finding that is expected since compliance and certification is expensive and only the
most productive firms can withstand these high fixed costs to sustain their exporting activities, a fact that is
supported by recent trade literature on heterogeneous firms (Melitz, 2003; Melitz & Ottaviano, 2008).
Arguably, such studies present only one aspect of NTMs effects. In reality these measures have both negative
and positive impacts on the economy. In some cases, these measures may also have a positive effect on the
traded volume and the consumers. Standards and technical regulations may raise producer costs but can
reduce customer costs because product quality information is more readily available. Trade increases if the
positive effect on demand is greater than the negative effect on supply (WTO, 2012). An argument which is not
touched in the identified trade literature is the widely recognised fact that standardisation decreases the
overall production and supply chain costs.

Overall, WTO finds that TBT/SPS measures have positive effects on technologically advanced sectors like
manufacturing, where customer information costs are more important than the regulatory adaption costs. On
the other side TBT/SPS impact the trade of food & agricultural sector negatively, especially in developing
country exports. Finally, it is apparent that the export market diversification is reduced because smaller firms
cannot withstand the market entry costs associated with these measures. Greater trade integration and
mutual recognition of standards is viewed as a way to mitigate the negative effects of NTMs.

The effects of Brexit are therefore not predictable based on economic theory, but it appears they will be sector

and context specific and may be quite dramatic in their impact when the combination of exchange rates, tariffs

and non-tariff barriers are factored in for a specific firm. A study in 2011 based on high level sectoral analysis

suggested impacts would be in the range from 0% to just short of 10% based on Most Favoured Nation tariffs.

(Ottaviano et al, 2011). However the studies cited above suggest some segments will experience a greater

impact.

The complex nature of international supply chains is recognised in official documents through the repeated

mention of the ‘Rotterdam Effect’. Because of supply chain structures that move goods through single

European ports and re-export to the UK, it is clear that the UK trade with the EU is overstated in terms of

ultimate origin. (House of Commons, 2016). Specifically, the report says

The EU, taken as a whole, is the UK’s major trading partner, accounting for 44% of exports and 53% of

imports of goods and services in 2015. …. Some argue that the share of UK trade accounted for by the

EU is exaggerated by the “Rotterdam effect” whereby trade recorded as being with the Netherlands is

actually with non-EU countries. While this effect cannot be quantified, it does not alter the fact that

the EU is the UK’s main trading partner.

The CBI report on The Future of Trade of the UK prepared by Clifford Chance and published in February 2017

noted of the Rotterdam Effect, as a footnote, that an ONS article estimated that 50% of all goods exports

(value for imports not available) to the Netherlands was re-exported to non EU Countries. (CBI, 2017) It also

estimated that the Rotterdam Effect would account for 4% of the UK’s exports of goods. (ONS, UK Perspective,

Trade with the EU and Beyond). The House of Lords European Union Committee published a report in March

2017 under the title ‘Brexit – Trade in Goods’. This analysis also points to the Rotterdam Effect. Both the CBI

and the House of Lords reports identify the food and automotive sectors as being vulnerable to WTO tariffs

but offer no definitive guidance on the scale of the issue. It is that gap that this work has tried to fill.
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Study Methodology

The study’s analytical methodology was designed to quantify the specifics of the impact of both ad valorum
and non-ad valorum tariffs on the two sectors that were identified as being at risk: food and beverage and
automotive. The analysis was based on securing a comprehensive database of trade statistics compiled by
MDS Transmodal in its Box Trade Intelligence business. MDST has been compiling trends in global trade in
support of its work for more than 20 years and its database is unique in the completeness of its scope and
trend capability.

The dataset that was made available covered every incoming and outgoing flow between the UK and its global
partners for 2015 and 2016, grouping the data onto its corresponding Standard Industrial Trade Classification
(SITC) with the accompanying mass (in tonnes) and value (in USD) working at the complete level of detail.

The Standard Industrial Trade Classification traces its origins to a report, “Minimum List of Commodities for
International Trade Statistics” published by the League of Nations in 1938 as the result of a greater need for
comparability of international trade merchandise statistics (UN, 2016). The SITC was formally established in
1950 by the United Nations as a statistical classification entering international trade, intended to facilitate
comparability and provide commodity aggregates appropriate for the purposes of economic analysis (OECD,
2001). The SITC nomenclature is made up of 9 Sections (0-8) corresponding to the first digit of each code, with
each Section breaking down to a total of 89 Divisions (2-digit code). Onwards, the Divisions are broken down
to different level of aggregation with 3-digit Groups and 4-digit Subgroups, culminating in Items of each
Subgroup (5-digit). Although the system continues to be maintained by the UN, currently on 4th Revision
(2006), its primary usage is limited to analytical purposes because the adopted standard for trade statistics
internationally shifted to the Harmonized Commodity Description and Coding System (HS). The commodity
descriptions of SITC Rev.4 corresponds directly to those of the HS (HMRS, 2016), providing compatibility.

The HS was developed by the World Customs Organization (WCO) in 1988 to encompass similar purposes and
is ratified by more than 200 countries, corresponding to the 98% of all merchandise goods traded
internationally. Beyond trade statistics, the HS serves as the basis on which custom tariffs are determined as
well as internal taxes, rules of origin, trade policies, freight tariffs, transport statistics etc. The system is much
more detailed and complex compared to SITC, with 5000 commodity groups on a disaggregation level of 6
digits, arranged in a legal and logical structure to achieve uniform classification (WCO, 2017).

SITC trade data are published whereas similar HS statistics appear to be less easy to compile and were not
available to this research. It should be noted that there is an industry that supports trade classification on the
HS system and the process of tariff management with the aim of optimising tariffs for goods owners and
shippers.

The analytical work organised the very large data set, profiled the relevant trade sectors for both import and
export flows and then merged the SITC data with the WTO tariffs (ad valorum and non-ad valorum) based on
the HS tariff tables. This data was then inspected to pinpoint the tariff effects and the results of the analysis
discussed for their implications based on the insights from the literature.

Analysis Results

The data for SITC headline codes 0 and 1 have been used here to illustrate the analysis approach. Table 1
shows the SITC code breakdown for these categories. The product SITC divisions in question are presented
with their comparable HS equivalence in Table 2. During the research, it was recognised that even with the
highest level of SITC disaggregation (5-digit), one code usually corresponded to multiple HS tariff lines. Also,
the EU is heavily protecting its food & beverages sector, imposing a mixture of Ad Valorem (AV) and Non-Ad
Valorem (NAV) tariffs. This is illustrated in Table 3; note that the imposition of Non-Ad Valorum tariffs was
absent from the work of Ottaviano et al. (2011). This implies that this research will have under-estimated the
impact of WTO trading conditions.



Kotios and Braithwaite 7

Table 1 – the SITC breakdown for Food and Drink

Table 2 – the coverage of HS to SITC showing more HS than SITC

Table 3 – the available Non-Ad Valorum Tariffs

SITC Section 0 – Food and live animals

SITC
Division
(2-digit)

HS equivalent Description

00 Section I – 01 Live animals other than animals of division 03

01 Section I – 02
Section IV – 16

Meat and meat preparations

02 Section I – 04 Dairy products and birds' eggs

03 Section I – 03
Section IV – 16

Fish (not marine mammals), crustaceans, molluscs and
aquatic invertebrates, and preparations thereof

04 Section II – 10, 11
Section IV – 19

Cereals and cereal preparations

05 Section II – 07, 08, 11, 12
Section IV – 19, 20

Vegetables and fruit

06 Section I – 04
Section IV – 17

Sugars, sugar preparations and honey

07 Section II – 09
Section IV – 18, 21

Coffee, tea, cocoa, spices, and manufactures thereof

08 Section II – 12
Section IV – 18, 23

Feeding stuff for animals (not including unmilled cereals)

09 Section I – 04
Section II – 07
Section III – 15
Section IV – 19, 20, 21

Miscellaneous edible products and preparations

SITC Section 1 - Beverages and tobacco

11 Section IV – 22 Beverages

12 Section IV – 24 Tobacco and tobacco manufactures

Tariffs Measure HS Tariff Lines (%) SITC subheading coverage

SITC Section 0 – Food and live animals

Ad Valorem 1379 (56.6%) 43%

Non-Ad Valorem 929 (38.2%) 44.8%

Duty Free 100% 127 (5.2%) 12.2%

SITC Section 1 - Beverages and tobacco

Ad Valorem 101 (37.3%) 27.6%

Non-Ad Valorem 131 (48.3%) 44.8%

Duty Free 100% 39 (14.4%) 27.6%

NAV Measure Description

EUR/kg Fixed price charge per 100kg or 1000kg

EUR/kg net eda Fixed price charge per kg of drained net weight

EUR/kg net sacchar. Fixed price charge per kg of saccharoids net weight content

EUR/kg lactic matter Fixed price charge per kg of lactic matter content

EUR/kg tot alc Fixed price charge per kg of total alcohol content

EUR/pst Fixed price charge per 100 or 1000 items

EUR/hl Fixed price charge per hectolitre

EUR/%vol hl Fixed price charge per alcohol percentage volume

MIN Minimum applicable tariff as % of value or EUR/kg if the primary
charging method calculates a lower amount

MAX Threshold tariff as % of value or/and EUR/kg if the primary charging
method calculates a higher amount

EA Agricultural component – Additional tax that estimates the content of
certain agricultural goods present in the product using Milk fat, Milk
proteins, Glucose/Starch and Sucrose/Invert sugar as indicators and
charges their correspondent NAV

EP Entry price - Tariff is calculated using the value of the product and
increases as the import price drops

ADSZ Additional duty on sugar content

ADFM Additional duty on flour content
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The trade database was used to interrogate the trade flows for the selected categories of food, beverage and
automotive sub sections. The scale of this data makes it difficult to manage and present the salient features
for illustration. Analysis was completed for both tonnes and value on both a global basis and with the EU27.
Figure 1 shows the trade picture both in and out of the UK by value in Euros for the code under inspection. The
red line is inbound trade to the UK and it is immediately obvious that the UK maintains a deficit in all but oil
and fish.

Figure 1 – Trade statistics by SITC – UK <> EU 27 (33: petroleum products and excluded from the commentary)

The main assumption is that a post-Brexit UK would have to submit a WTO tariff schedule similar to that of the
EU in order to avoid appeals and lengthy negotiations with all WTO member states. Based on the literature,
the most likely scenario is that the UK would support “at risk” industries by different policy means during any
restructuring phase and until FTAs with major trading partners have been set up. Only then would the UK
would have the ability and the negotiating power to enter into time consuming negotiations with the WTO. It
is therefore on the basis of WTO MFN rates that the impact of both Ad Valorum and Non-Ad Valorum tariffs
have been modelled to establish the likely effects.

The summary of this calculation is provided in Table 4. It
shows the aggregated average AV percentages and NAV
figures of the applicable HS tariff lines at the two digit level,
based on calculations for each 5-digit SITC.

Petroleum (SITC 33) has a lowest tariff of 1.3% with
Electrical machinery & parts (SITC 77) following with 2%.
Road vehicles (SITC 78) face 9.1% in duties, confirming the
consensus in the literature that car tariffs would range
around 10%. However, this figure should be regarded as an
estimate due to our aggregated trade flows.

The majority of the Food, Beverage & Tobacco sector would
be subject to much greater tariffs reaching up to 50.8% for
Diary products & birds eggs (SITC 02), followed by Sugars
etc (SITC 06) at 42.3 % and Meat products (SITC 01) with a
41.4% added commission. Some sub-segments within these
two digit codes will incur yet higher rates.

Table 4 – the modelled output of post Brexit tariffs.

Live animals (SITC 00) and Beverages (SITC 11) would face the lowest costs in the sector with 3.2% and 4%
respectively. Beverages could be an area of interest for the UK which runs on a surplus globally but with a
deficit from the EU side. With this lower tariff, UK beverage industry could have potential gains if it could
reverse the current balance.

The reason why the Food, Beverage & Tobacco sector ends up with such high duties is due to the NAV tariff
measures of the EU which charge by some form of quantity regardless of actual value. The variety of NAV
types encountered were presented in Table 3, but the prevailing measure in terms of frequency was EUR/kg
(NAV KG). Table 4 shows the impact of NAV tariffs expressed against the value of the trade and it is clear that
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many trading categories could experience overall tariffs of more than 100%. Indeed, NAV per KG alone is
responsible for more than 80% of the cost, stretching up to 96% for Animal food (SITC 08). It is clear that the
EU is severely guarding the whole sector, effectively restricting foreign inputs of lower value in order to
protect internal production. Interestingly, Fish (SITC 03) which was shown to be a net trade contributor for the
UK, is not protected by restrictive NAVs, just some relatively high AV duties. Beyond the NAV per KG measures,
all other measures are less frequent and applied case by case; however, they could be severe when applied.

The trade statistics by EU country have been analysed to ascertain the profile by SITC and country as well as in
aggregate. The importance of the Netherlands as a trading partner exceeds its ability to either consume or
manufacture and this confirms the Rotterdam effect. What is not clear is the extent to which the goods
recorded originate or are destined for outside the EU as opposed to the billing and handling arrangements for
the EU having been centralised in the Netherlands.

The relative value : volume relationships of aggregate trade by country shows conclusively that each economy
has specialised based on its factors in an EU where goods are in free circulation. The detail of UK trade to each
country also points to the billing arrangements for statistical recording being quite different from the origin to
destination flows. Figure 2 below shows the automotive sector with Ireland as the greatest in tonnes from the
UK and number 3 by value compared to Germany being number 2 by tonnes but number one in value by a
factor of 2. This can only imply that these supply chains are being operated for organisational and process
convenience, but at a level of detail that is not exposed.

Figure 2 – SITC 78 Trade from the UK to EU27 ranked by country – EUR and Tonnes

Supply chain implications

The implications for the two sectors, food and automotive, are quite different.

For food it is likely that there is not much intermediate processing but the data shows a disproportionate
impact for Belgium and Netherlands. This implies the presence of the so-called Rotterdam effect and as a
result tariffs may have already been levied when the goods arrive in the UK. Re-export duty relief schemes or
re-aligning the flows to UK ports will mitigate the impact on consumers However for local EU production, the
impact of AV and NAV tariffs will be potentially serious and unsustainable. Companies in the food sector
should be tracing origins, applying the duty measures and considering new sources or realigning flows. This
may well be a boost for the UK food industry, as cost of tariffs outweigh any production cost differences with
low cost Eastern EU producers.

For automotive goods and the components the picture is yet more complex. The UK automotive industry
produces an annual turnover of GBP 71.6 billion and ranks first in exports worth GBP 34.3 billion which are
estimated to have added approximately GBP 18.9 billion of real value to the British economy in 2015 (SMMT,
2016). The European Union absorbs more than 35% of these UK exports and reciprocally export goods with a
value of more than GBP 13.5 billion to the UK (OpenEurope, 2015). Various reports flagged the automotive
industry as one of the most critical sectors following Brexit (KPMG, 2014; OpenEurope, 2015; CBI, 2016; KPMG,
2017).



Kotios and Braithwaite 10

The major concern is not limited to individual tariffs cost but with imposed NTMs under WTO trade rules,
especially RoO. The UK content is estimated to be less than 40% of the product value with 20-50% depending
on the case, sourced from the EU (KPMG, 2014). In the same report, industry professionals from automotive
companies trading within the UK like Ford and Nissan state that their pan-European operations are built for
the Single Market. And that’s because the EU market provides the opportunities for economies of scale,
especially for niche products for emerging markets.

Practically, the automotive sector is built around intense supply chain operations which transport generic parts
and WIP in and out of the UK in different forms, linking different large and specialised production units until
the final product is assembled. An illustration of a driveline supply chain by GKN in Figure 3 provides a
representative example of automotive supply chain operations. Some parts of the constructing blocks were UK
made and exported to an EU destination for production and would be subjected to EU tariffs. EU-produced
WIP blocks will be subjected to tariffs as they enter the UK for further processing. The driveline will be
produced in the UK to be used in domestic production or exported to EU and re-imported to the UK as part of
a vehicle.

Figure 2 – Sourcing and assembly of EU Automotive Drive Trains (Source GKN)

Assemblers will be able to for component duty relief on export so, the ultimate question concerns mostly the
finished consumer product, which is most important in value-creation and market price. RoO and final UK & EU
content in case of a WTO trading environment will be critical as content limits will be imposed. The
disaggregated analysis into 5-digit SITC could give an insight of the costs and emerging risks. However, a
completely accurate analysis is possible only by considering each production and supply chain setting
separately. The required supply chain adjustments can be determined by tracing current component flows and
final country composition. The expectation is that UK assemblers will drive for increased local content to hedge
the risks; this is a trend already reported by some industry insiders.

The implications for supply chains based on these short insights is that they will respond to costs and risk by
re-configuration. This is an opportunity as well as a threat and the impact will be firm specific. It appears
boards in the two sectors analysed should be undertaking detailed supply chain mapping and risk mitigation –
sooner rather than later.

Application and limitations

The analysis in this paper shows that the use of trade data and WTO tariffs can provide detailed insights into
the scale of trading and supply chain risks post-Brexit based on WTO rules. As such, the method is proven and
can contribute to companies’ and government planning. Companies should be using the approach alongside
detailed mapping to determine where to ‘straighten out’ their chains based on detailed mapping and analysis.

It is clearly not a complete or perfect methodology since the actual experience of individual businesses based
on their particular supply chains and classifications will vary – hence the need for detailed mapping and
scenario testing. It also appears unsafe to generalise because data is distorted by corporations’ fiscal
architectures and physical shipping patterns. The conclusions of the method may also be limited by the trade
data used; the obligation to report precisely for trade is less hard than for duties and the intra EU trade has no
trading duties at present. Post Brexit there will be an increasing need for duty classification services and
complex duty relief schemes – all of which exist today, but are not applied by many companies.
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