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Context of the White Paper
This is the first White Paper on the UK trade, part of a series of research outputs of the Lloyds
Banking Group Centre for Business Prosperity (LBGCBP). These research themes of the
LBGCBP will be presented under two broad headings, each being led by a whitepaper and
subsequent research papers:


Stream 1 – Making the UK a more effective trader
o

White Paper 1: UK Trade in the new globalised world

o

Research Paper 1: On the determination of sectoral UK exports

o

Research Paper 2: Trade Diversion Against Gravity - a Brexit Contingency
Plan?

o


Research Paper 3: An export strategy for high growth

Stream 2 – Skill challenges, productivity and prosperity in the UK
o

White Paper 2: Productivity, skills and economic growth in the UK

o

Research Paper 4: Training, productivity and firm growth

o

Research Paper 5: Brittelstand and Firms’ Performance

Each paper will be accompanied by a briefing paper.
The purpose of this review is to take stock of the existing literature on international trade and
its drivers at both the aggregate and firm levels, and compile the evidence to evaluate the
UK’s position in the Global Value Chains (GVCs). It is also to identify what it is that we need
to know about UK trade, but do not know as yet. Filling these important gaps in our knowledge
will guide the prioritisation of the research agenda for the LBGCBP.
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Executive Summary
The purpose of this review is to take stock of the existing literature on international trade and
its drivers at both the aggregate and firm levels, and compile the evidence to evaluate the
UK’s position in the Global Value Chains (GVCs). It is also to identify what it is that we need
to know about UK trade, but do not know as yet. Filling these important gaps in our knowledge
will guide the prioritisation of the research agenda for the LBGCBP.
A snapshot of the UK in the world economy portrays a large economy that grows slowly
but enjoys strong competitive advantages in knowledge-intensive sectors. It experienced
persistent trade deficit in goods and trade surplus in services, contributing to the widest current
account deficit out of G7. The UK exported goods possess high complexity, reflecting the
strengths of the knowledge economy. High value-added trade occurs in services and a few
manufacturing sectors. However, the UK exports tend to be concentrated in a few sectors and
in a small percentage of firms in each sector. The overall export participation, diversification
of products traded and markets served by UK firms are all far behind other EU countries,
particularly for small firms. Further, the EU and USA are the most important trading partners
of the UK, while some UK regions are more exposed to trade-related risks than most other
regions in the EU.
The voluminous literature concludes that trade matters. International trade makes
significant contributions to the welfare of all. To secure the maximum benefits from
international trade, exports should reach particular levels of embedded productivity,
complexity and variety.
Trade matters, not just trade volumes, but as well the variety of goods exported and
markets served. We do not know for sure how the UK imports and exports respond to
international prices movement and foreign income changes, as the evidence is mixed. Some
evidence suggests that a potential tariff decrease post Brexit with non-EU countries will not
result in a significant increase in exports and imports with non-EU countries, while relatively
low additional gains from trade liberalisation with these countries are expected. This marks an
area where more research is needed.
Theory and evidence agree on who exports – the most productive firms – and how –
by self-selecting into export markets. Other characteristics also explain export participation –
firms that are larger, more capital-intensive, more skill intensive, paying higher wages,
importing higher quality inputs, more innovate, producing high value-added goods, polluting
less – altogether, better firms export.
Innovation and export are closely linked in a two-way relationship. It is empirically
challenging to separate the learning-by-exporting effects from the selection-into-exporting
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effects. The evidence of former is still mixed. In addition, Finance-export relationship is
complex. Firm’s credit constraints affect export participation and performance, and the effects
are unevenly distributed among firms and sectors with different degree of financial
vulnerability.
Categorically treating firms as exporters or non-exporters is insufficient. Intermittent
exporters are commonplace, and their re-entry to exporting depends on firm attributes, their
export history and experience.
The perspectives of the Global Value Chains (GVCs) assert that the increasing
fragmentation of production chains across borders has profound implications for businesses.
Firms are increasingly specializing in business functions along the supply chain, such as R&D,
procurement, operations, marketing, and customer services, rather than specializing in
products. In turn, GVCs can stimulate productivity growth by specialization in core activities
and by accessing a large variety and better quality of inputs.
Mapping and measuring GVCs is challenging in the complicated setting of global trade
flows. Several databases of input-output tables are developed and more refined approaches
are proposed to measure GVCs. Increasing availability of micro-level data have allowed
researchers to investigate the GVCs in more depth than a sectoral or macro analysis. Our
estimate of the UK’s position in the GVC using aggregate data reveal the following:
Backward participation:
-

The share of foreign value added in total exports in the UK has increased from 18% in
2000 to 23% in 2011, sharing similar patterns with other European Countries.
However, there are important differences across industries. The UK still retains a high
domestic value-added content in their exports in service sectors.
The UK relies more on foreign suppliers than Germany in more technologically
sophisticated industries; whereas the opposite is true in low-tech industries.
The main partners that create the largest value added is Germany and France within the
EU, US and China outside the EU.
Backward participation:

-

-

The UK’ service sector, especially from the business services and financial intermediation
industries, create most value added compared to other countries. Together, the service
industries accounted for nearly 50% of the total value added generated in the UK and
embodied in foreign exports in 2009.
The share of UK firms’ value added in total foreign exports has increased from 23.4% in
2000 to 25% in 2011.
The European Union remains the main beneficiary of the value added generated in the
UK.
In a group of 64 countries, the UK is was in the 18th position in terms of forward participation
in GVCs in 2011.
Overall, we conclude that productivity is the key to trade participation and performance.
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Productivity underlies the competitive advantages of producing goods and services in this
country or elsewhere, and by derivation, the country’s position in GVCs. Conversely, trade
participation is also key to productivity enhancement. Hence, the priorities for improving UK
productivity coincide with those for promoting UK trade and its position in the GVCs. Firms
need to have the confidence and capacities to invest, on innovation in particular. Skills
problems need to be better understood and tackled accordingly. In addition, it is important to
note that it is not just exporters that matter to the UK trade, but also the non-exporters that
serve the value chains.
Finally, there are important gaps of knowledge that need to be filled. Further investigate
trade elasticities not just from demand side, but also from a supply side perspective. More
work is necessary from a disaggregate point of view – at sectoral and firm level. A more up to
date research at a disaggregate level that looks not only at demand side, but also at supply
side, will shed further light on the trade opportunities, export and import, for the UK after Brexit.
The UK’s high value-added trade is among service sectors and a few manufacturing
sectors. But we know little of the dynamics and evolution the UK firms’ position in the global
value chains. This warrants a series of research to understand the drivers and consequences
of firm’s sectors, region’s and country’s GVCs.
Research is needed to further investigate the uneven distribution of exporters among
heterogeneous firm groups and the prevalence of the “Happy Few” in the UK and the
implications on the UK industries and the economy.
It is also essential to understand intermittent exporters in the UK and research on their
firm strategy and the areas in which policy may be of assistance. The links between FDI, both
outward and inward, and exports are complicated. To fully comprehend the trade flows of FDI
engaging firms, one needs to understand the motivations of the multinationals and their
investment and trading approaches. This is increasingly challenging given these global firms
act in complicated networks of knowledge, skills, technology and markets, and their
investments are not always tangible. More efforts are needed to advance our knowledge on
that front.
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1. Introduction
Britain dominated the global economy for most of the nineteenth century, primarily because of
its technological superiority in industrial production and its leading role in international trade.
Today’s globalised world means that a country’s international trading position, encompassing
not only goods and services but also capital, technology, and people, is even more crucial to
a country’s economic prosperity than was the case in the 1800s. But Britain is growing at a
slower rate than its peers in the G7 and Brexit is far from being the only cause.
Britain currently faces the profound challenges of low business investment, weak
productivity, strains in technology and skills upgrading, and a marked lack of inclusive
development. Brexit will continue to result in disturbances to existing trading relationships,
facilitating some while impeding others. The more we understand about the UK’s strengths
and weaknesses in the world economy, the better prepared the country will be for the process
of negotiation, the transition period, and beyond. This report from the Lloyds Banking Group
Centre for Business Prosperity (LBGCBP) is the first of a series of insights driven by theory
and empirical investigation, and aimed at understanding the dynamics of trade between the
UK and the rest of the world.
What Britain trades with the rest of the world depends on its competitive advantages
in producing goods and services. This review summarises the available evidence on the UK’s
position in Global Value Chains (GVCs). It also reveals important gaps in our current
knowledge, which will drive our research agenda in the LBGCBP.
Productivity is known to be key to trading success but, conversely, trade is one of the
key drivers of productivity growth. While productivity and trade are core themes of public policy
discussions, the relevant decisions are actually made by individual firms rather than by the
state. By improving our understanding of what drives these decisions, we can recommend
more effective national policy. It is the mission of the LBGCBP to find these answers.
Hence, this review aims to take stock of the existing literature on international trade
and its drivers at both the aggregate and firm levels, and compile the evidence to evaluate the
UK’s position in the Global Value Chains (GVCs). The purpose of this review is also to identify
what it is that we need to know about UK trade, but do not know as yet. Filling these important
gaps in our knowledge will guide the prioritisation of the research agenda for the Lloyds
Banking Group Centre for Business Prosperity.
The White Paper is structured as follows. Chapter 2 begins by sketching a statistical
picture of the UK’s trade with the world economies, thereby setting a context for the
discussions that follow. Chapter 3 outlines the key economic theories developed in the
literature that explains why trade matters. Chapter 4 takes a macroeconomic perspective,
focusing on UK trade elasticities. Chapter 5 then turns to a microeconomic perspective of the
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driving forces of trade, providing a detailed account of how firm exporting is determined.
Chapter 6 focuses on the important concept of GVCs and offers a complete view of the UK’s
position in the GVCs.
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2. Context: The UK in the World Economy
The UK is a large and open economy, enjoying advantages in knowledge-intensive sectors.
However, over the past decade, the UK’s position in the world has shown slow economic
growth, with a stalled improvement in its competitiveness. We draw upon the existing statistics
for the UK’s economy, trading performance, firm participation, and some trading patterns to
describe the context of this White paper.

2.1 The UK Economy

At the end of 2017, the UK was officially ranked as the sixth largest economy in the world by
the size of its gross domestic product (GDP). However, Britain is among the economies that
were hit the hardest by the last global financial crisis in 2008. Using the index of total
production that describes short-term economic activity, what we observe is a rather slow
recovery path (Figure 2.1). To date, the production index remains below its pre-recession
record, depicting the stagnation of UK manufacturing production over the last decade.
This has consequences for economic growth and in particular for GDP. Indeed, over
the period 2000-2016, the UK’s GDP growth has fluctuated between 1.5-3% yearly, except for
the 2008 and 2009 periods, which experienced a significant decline to -0.5% and -4.2%
respectively. Since the crisis and until 2017, average growth has been much slower, being
reported at 1.98%. The most recent ONS figures suggests weak GDP growth in 2018-Q3 of
only 0.6%. This comes after the quarterly growth in 2018-Q1 of 0.1%, which was the weakest
performance in the last 6 years.
Further, the UK’s GDP per capita is growing slowly compared to the pre-crisis period.
Figure 2.2 shows the overall trend among the G7 countries and highlights the UK’s slower
pace compared to Germany, Canada and the USA. Indeed, the gap with Germany has
widened markedly since 2007. One of the main explanations is the slowdown in household
spending, which accordingly to the ONS figures has increased by only 1.8% annually between
2016 and 2017; the slowest rate since 2012.1
In addition, based on crude measures, the UK economy seems relatively less
integrated with the global markets compared to other developed economies. According to the
World Bank, the UK exported goods and services amounting to 27.9% of its GDP in 2016, a
mere 7.5% increase compared to the 1960 level. The same measure for Germany, France
and Sweden is 46.1%, 29.3% and 44.3%, respectively. Further, the UK imported goods and

1

Second estimate of GDP: October to December 2017, ONS
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services at a level of about 30% of its GDP in 2016, an increase of about 8.6% compared to
the 1960-level. Germany’s imports over its GDP in 2016 were 38.1%, France’s 31.2%, and
Sweden’s 39.4%.

Figure 2.1: Index of Production in the UK manufacturing sectors
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Figure 2.2: GDP per Capita G7 Countries
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2.2 Trade Balance
The UK’s balance of payments has a sizable trade deficit in goods and a surplus in services,
amounting to an overall trade deficit that peaked in 2008. The UK shipped £345.3 billion worth
of goods around the globe in 2017, ranking it as the 10th largest export economy in the World
(IMF, 2018). In the same year, the UK imported £515.36 billion worth of goods from abroad,
making the economy the 4th largest importer in the world. Figure 2.3 illustrates the UK’s
persistent trade deficit over time. Over nearly three decades between 1990-2017, the UK
recorded a trade deficit for all but three years (1994-1997). The overall trade deficit reached a
record high of 2.9% of GDP in 2008.

Figure 2.3 Trade in goods and services balance as per cent of GDP 1990-2017
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Over the more recent period of 2013-2017, the UK trade deficit has been on average
around £10 billion (around 0.5% of GDP). Figure 2.4 breaks down the overall deficit into trade
in goods and trade in services, highlighting the UK’s position for each of these components.
What emerges is a surplus in trade in services, but a larger deficit in trade in goods, leading
to an overall trade deficit.
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Figure 2.4: UK Trade Balance by Goods and Services
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During the three months to September 2018 the deficit has narrowed by £4 billion to
£1.7 billion chained volume measures (CVMs) terms, and the latest ONS figures suggest that
this is mainly due to trade in goods which has narrowed by £4.5 billion to £28.5 billion.2
Unpicking the figures still further, we see that goods exporting grew by £3.5 billion, while goods
importing fell by £1.1 billion in the three months to September 2018; services exports
increased by £0.5 billion, which was offset by a £1.1 billion rise in imports.
Figure 2.5 looks at the current account deficit that reflects the UK’s trade position in
the world market and the country’s net capital flows, and highlights the relatively worsening
position of the UK’s current account balance over time. It is evident that the UK has been a
net borrower (i.e., in deficit) for most years and its current account deficit has deteriorated
significantly since the recent financial crisis. (Figure 2.5, ONS, 2017).3

2
3

ONS, Public sector finances, UK: January 2018
ONS, UK Balance of Payments, The Pink Book: 2017
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Figure 2.5: Current Account Balance Trend: the UK
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Furthermore, compared with other G7 countries, the UK’s performance appears to
have been relatively worse since the 2000s (Figure 2.6). For example, in 2000 the UK’s and
Germany’s current account balances (as shares of GDP) were very similar at -2.3% and
-1.7%, respectively. However, in 2016 Germany enjoyed a current account surplus of 8% of
GDP, which contrasts starkly with the UK’s historical record deficit of 5.8%.

Figure 2.6: Current Account Balance % of GDP
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the IMF (BPM6), OECD. Authors’ calculation

In addition, export prices fell from July 2013 until January 2016 (Figure 2.7). They then
increased by 12% until the 3rd quarter of 2016. More recent trends show that the total value of
goods exported from and imported to the UK fell by 3.6% and 2.1% respectively in the three
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months preceding April 2018. The increase in export prices seems to be at odds with the
pound’s devaluation following the Brexit referendum that took place in June 2016.4 Since
January 2017 all prices, volumes, and values of exports seem to have been relatively stable.
In addition, in the three months leading up to January 2018 there has been a decrease in
export volumes from £87.67 to £86.5 billion, with import prices and values following a similar
pattern, whereas import volumes have seen a steady increase since mid-2016, indicating a
potential import substitution effect due to the exchange rate depreciation.
Import prices fluctuations followed a similar pattern to export prices (Figure 2.8). They
fell by 9.3% from July 2013 to January 2016 and then increased by 8.4% in October 2016.
They then increased by about 1% each quarter until January 2018. The increase of import
prices from the 3rd quarter of 2016 and onwards is consistent with the pound devaluation that
took place after the Brexit vote. The parallel movement of export and import prices is also
worth mentioning and is perhaps an indication that currency devaluations do not generate
trade balance improvements in the post financial crisis era. At the same time, both import
volumes and import values were increasing from October 2016 till the 1st quarter of 2018; a
development that suggests the high dependency of the UK economy on imports.
The overall message from these figures is that the decline of sterling’s value after the
Brexit referendum in 2016 has not boosted UK exports, but has actually prompted the value
of imports to increase, leading to an overall worsening position of the trade balance and a
higher trade deficit.

Figure 2.7: Goods exports value, volumes and prices
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A possible explanation could be that UK exporters’ production systems rely heavily on imported materials and
goods, and the devaluation of the pound pushed up the foreign component of their production costs. This is of
itself an interesting research question that should be investigated in the future.
4
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Source: ONS data. Authors’ calculation

Figure 2.8: Goods imports value, volumes and prices
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2.3 What does the UK export?

Given that the UK exports a broad range of goods and services, one way to understand the
country’s trade performance is to look closer at the characteristics of what are exported. We
gain insights into this from the Economic Complexity Index (ECI) (Hidalgo and Hausmann
2009), which measures the diversity and ubiquity of the products a country produces, i.e. the
knowhow needed to produce exported goods. Based on the ECI, the UK is ranked 8th in the
world in recent years.
The breakdown of UK exports by product in 20165 shows that vehicles (HS92 2-digit
code 87) are the most exported products, followed by nuclear reactors, boilers, machinery and
mechanical appliances (84); mineral fuels (27); precious metals (71); and pharmaceutical
products (30). Figure 2.9 provides further detail.

5

For further information about the classification visit
https://unstats.un.org/unsd/tradekb/Knowledgebase/50043/HS-2002-Classification-by-Section.
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Figure 2.9: Breaking-Down the UK’s Exports by Product

Source: BACI data. Authors’ calculation. HS92 2-digit codes in parenthesis –i.e. (87) for Motor Vehicles and
262 $ billion.

The UK also exports a wide range of services, although the types of traded services
are somewhat concentrated. In 2016 more than half of the UK’s export value in services were
from businesses operating in the professional, scientific, and technical sectors (£38,503
million) and in the information and communication industries (£36,531 million) (Figure 2.10).
Exports from these two industries experienced a large growth during recent years, with the
information and communication industries rising by £6,535 million, while exports from the
professional, scientific and technical industries rose by £2,743 million.6

6

International trade in services, UK: 2016, ONS
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Figure 2.10: Trade Exports in Services by Industry 2016
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Source: ONS data. Authors’ calculation

Turning to the types of services exported, the ONS statistics reveal that ‘financial
services’ are still the single most important services provided by the UK, and that their
importance is increasing. In 2016, the UK’s export value of ‘financial services’ accounts for
12.9% of the whole world’s. The second largest type of exported service is ‘services between
related enterprises’, usually covering the traded services between companies linked through
multinational agglomerates (‘MNEs’). This reached £14.6 billion in 2016 and highlights the
key role of MNEs in driving trade flows. In addition, ‘business management and management
consulting services’, ‘telecommunications’, ‘computer services’ and ‘engineering services’ are
consistently offered by UK firms.
Turning to import values, Figure 2.11 shows that in 2016 the industry with the highest
share of total imports was information and communication, with an import value reaching £21
billion. The professional, scientific and technical activities industry was the second-largest
group, importing about £16,6 billion (ONS, 2017). Closer examination of the information and
communication industry figures reveal that ‘Telecommunication Services’, ‘Computer
Services’ and ‘Services between Related Enterprises’, accounted for more than one half of the
industry’s total imports in 2016, contributing to overall growth in the sector’s imports, mainly
due to the trading of ‘services between related enterprises’.
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Figure 2.11: Trade Imports in Services by Industry 2016
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We see from these figures that during 2016 the services sector saw an increase in its
exports value of around 15.8% compared to 2015. However, this high export growth has been
mirrored by a record high growth in importing over the same period. Moreover, the fastgrowing information and communications sector has seen a steady increase in both exports and
imports.
2.4 Value-added from trade

Statistics on the gross value and volume of traded goods and services may not generate the
whole picture about a country’s trading position in the world. This is because, in the context of
global value chains, production is often fragmented across borders. Thus, traded goods and,
to a lesser extent, traded services across borders may give rise to double-counted traded
values. A more accurate picture of the importance of foreign suppliers to a country’s exports
would be based on value-added international trade.7
Using the most recent GTAP Global Input-Output tables to calculate the value added
by the manufacturing, services, minerals, and agriculture sectors respectively and taking into
account the purchase of imported intermediate inputs,
Figure 2.12 highlights the contribution of these sectors to the UK value-added in 2011.

7

We will discuss the concept of GVCs and the UK position in the GVCs in more detail in chapter 6.
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In terms of value-added, the service sector, at a little over £60 billion, accounts for about 48%
of total value-added exports, while the manufacturing sector accounts for 47%, and minerals
and agriculture for the remaining 5%. This presents an interesting contrast with the trade flow
records, which show the manufacturing sectors as experiencing a high trade deficit while the
service sectors experience a large trade surplus. The key message is that to effectively
account for the gains from trade, we need to look at the value-added of each sector and not
just at the gross trade flows.

Figure 2.12: Export value-added

EXPORT VALUE ADDED TOTAL 2011,
BY SECTOR, TOTAL £158 BILLION
Agriculture
1%

Services
48%

Minerals
4%

Manufactures
47%

Source: GTAP 2011. Authors’ calculation

2.5 Firm participation in trade

According to the ONS’s UK Annual Business Survey, out of the 310,800 firms surveyed, only
15.2% engaged in trade activity in 2014.8

Figure 2.13 reports the trend and proportion of importers and exporters from 2011 to 2014,
showing an overall increase over the period in the proportion of businesses trading
internationally in the Non-Financial Business sectors.
Furthermore, larger firms export more than smaller firms. The ONS estimates suggest
that nearly half (48%) of large firms (i.e., those with 250 or more employees) trade (import
and/or export), whereas only about 10% of small businesses (those with fewer than 50

8

The ONS figures on business participation in trade activity come mainly from the UK Annual Business
Survey, which is the largest firm level survey in the UK and contains detailed information about firm operation
and performance. Annual Business Survey: Exporters and Importers in Great Britain, 2014
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employees) do so (Figure 2.14).

Figure 2.13: Importers and exporters trend
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Figure 2.14: Number of Businesses Engaged in trade by Size
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There are no official statistics about firm exporting intensity based on firm population
data. However, recent studies based on FAME survey data provided by Bureau Van Dijk show
that UK firms demonstrate similar patterns to those of firms in other developed economies
(Mayer and Ottaviano, 2007). In brief, a small number of top exporters account for a large
share of total exports. These are the so-called ‘superstar’ or ‘happy few’ exporters. The vast
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majority of small exporters account only for a tiny fraction of aggregate exports.9 However, as
far as we know, there are no statistics on the extent to which exporters rely on domestic supply
chains. Put differently, we have little knowledge of how many firms are indirectly involved in
international trade.
In addition, due to the lack of detailed export data for UK firms, we do not have statistics
about individual firms’ trade patterns, such as whether they are continuous exporters, export
exiters, or intermittent exporters (Bernini et al. 2016).

2.6 Trade partners

Upon breaking down the UK export and import partners into regions, as in Figure 2.15 and
Figure 2.16, we clearly see that the EU countries collectively are the UK’s most important
export partners, purchasing almost half of all UK exports (43%), while the USA is by far the
largest non-EU partner. The picture for importing is similar, with about 54% of imports coming
from the EU in 2016, followed by the USA and China who are both important origins for UK
imports. These figures did not change drastically in 2017 with the EU remaining as the UK’s
largest trading partner for both goods and services. The USA remains the largest trading
partner as a single country.

Figure 2.15: UK export partners

Source: ONS data. Authors’ calculation

9

It would be useful to investigate this finding using more representative data.

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

Figure 2.16: UK import partners

Source: ONS data. Authors’ calculation

Consistent with this picture is the estimate of the trade-related risk exposure of the UK
regions. Employing the World Input-Output Database with regional information, Chen et al.
(2017) develop an index of the risk exposure to Brexit that takes into account production
fragmentation. They find the striking result that the UK regions are far more exposed to traderelated risks than most other regions in the EU (with the exception of Ireland and Southern
Germany). Almost all UK regions are systematically more vulnerable to Brexit than are the
regions in any other country.

2.7 Summary
This section presents a snapshot of the UK’s economy in the world, depicting its international
trade profile through a compilation of the key statistical indicators. The overall picture presents
the UK as a large and open economy, enjoying advantages in the knowledge-intensive
sectors. However, the UK’s position in the world has weakened over the last decade, showing
slow economic growth and stalled improvement in its competitiveness.
The UK economy has a sizable trade deficit in goods and a surplus in services,
amounting to an overall trade deficit that peaked in 2008. The trend for the UK’s current
account deficit to increase suggests that the UK’s trading position in the world market is
weakening. This premise is supported by comparisons between the UK and Germany and the
US. The recent Brexit motion and currency depreciation have not reversed the trend.
Beyond this simple trade flow, it is important to consider the detail of traded goods and
services, and their value added. The UK exports a broad range of goods and services, many
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of which contain intensive knowhow. As such, the economic complexity of the UK’s traded
goods means that it ranks relatively highly in the world.. By contrast, the UK’s trade in services
seems to be more concentrated across a limited number of services and only a couple of
sectors (namely, the Professional, Scientific and Technical sectors and the Information and
Communication industries).
The basic statistics of the value-added in international trade reveal that the rate of
added value in the UK’s traded goods and services are on par with other developed countries.
This presents an interesting contrast to the trade flow records, which show that the
manufacturing sectors experience a high trade deficit while the service sectors experience a
large trade surplus. To effectively account for the gains from trade, we need to look at the
value-added of each sector and not just at the gross trade flows.
At firm level, accurate statistics concerning trade participation are few and far between.
The extant evidence suggests that only a small percentage of firms export, and that a tiny
percentage of firms account for the majority of the total exports. Many more big firms export
compared to smaller firms, and the UK’s overall participation in exporting is still far behind
other EU countries such as Germany and Belgium in terms of the number of small businesses
entering into trade activity, the diversification of products traded, and the markets served.
The EU is the biggest international trade partner in terms of exports, imports, and FDI,
followed by the USA. China is the biggest trade partner from the emerging world.
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3. Does trade matter – and if so how?
International trade between different countries is important for raising living standards,
providing employment, and enabling consumers to enjoy a greater variety of goods. This
section explains from a theoretical perspective the main channels through which international
trade can affect the aggregate welfare. It then discusses some empirical evidence regarding
economic growth and openness. Finally, it presents in more detail how the models of New
Trade Theory contribute to the discussion about international trade and economic growth, and
in particular the importance of product quality and product variety.

3.1 Trade and aggregate welfare: theories
Understanding whether or not engaging in trade leads to welfare gains is of key interest to
policymakers, businesses, and the public. This section briefly reviews the key theoretical
contributions in the literature that explain the potential benefits of trade liberalisation for
aggregate welfare and highlights the main trade-driving economic growth channels.

Classical Trade Theories
The origin of modern trade theories can be traced back to the classical trade theories that
were developed in the late 18th century. Until that time Mercantilism was the main trade theory
and policy followed by European countries, according to which trade was considered to be a
zero-sum game where one country could be better off only if another were worse off. The main
consequence of this theory was widespread protectionism, where governments would erect a
variety of barriers to trade, trying to discourage imports while subsidizing national exports
abroad. Mercantilism reached its peak in 1815 with the implementation of the Corn Laws in
the UK, whereby prohibitive tariffs were imposed on the imports of agricultural goods from the
Continent with dramatic consequences for almost 20 years in terms of famine and economic
crisis.
It was thanks to Adam Smith’s 1776 ‘Wealth of Nations’ that classical trade theory
started, in which it was posited that under certain conditions, trade is better than protection.
The logic that free trade could be advantageous for all countries was based on the concept of
absolute advantages in production. According to Adam Smith ‘If a foreign country can supply
us with a commodity cheaper than we ourselves can make it, better buy it of them with some
part of the produce of our own industry, employed in a way in which we have some advantage’.
According to Smith, all countries could gain from trade, as long as they can produce a
set of goods at a lower cost than other foreign countries can.

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

The Ricardian Model
But what would happen if one trade partner is less efficient at producing even one set of goods
than the other partners are? David Ricardo answered this question in 1817 by formalizing the
concept of comparative advantage. According to this theory, a country is said to have a
comparative advantage in the production of a good if it can produce it at a lower opportunity
cost than another country can.
For instance, in the simple Ricardian model only one factor of production, labour, is
needed to produce goods and services. The productivity of labour is assumed to vary across
countries, which implies differences in technology between nations. Hence, in the Ricardian
model, trade between countries arises because of relative differences in productivity
(comparative advantage).
Thus, it is possible to define comparative advantage by comparing productivities
across industries and countries. This implies that to benefit from free trade, countries should
specialise and trade in the good in which they are the ‘most productive’ at producing. Free
trade would generate an improvement in welfare in all trading countries, since specialisation
and trade will increase the set of consumption possibilities and will improve both production
and consumption efficiency. As a consequence of specialisation and increased productivity
resulting in trade, real wages will rise in both countries, increasing consumption and thus
making trade a truly win-win situation. The Ricardian model has found many empirical
validations, particularly for countries opening up to trade from a situation of autarky (Bernhofen
and Brown, 2004). However, it relies on very stringent assumptions and might not entirely
explain today’s international trade flows.

The Heckscher-Ohlin model
It was only after the 1930s that a different trade model expanded the number of factors of
production, generating new predictions. The Heckscher-Ohlin (H-O) neoclassical model of
trade allowed both labour and capital to be used for the first time in the production of final
goods. The introduction of two productive factors permits a realistic representation of
production, with differing factor proportions both across and within industries. Given that
countries have different endowments of capital and labour available for use in the production
process, the H-O model assumes that the only difference between countries concerns
variations in the relative endowments of the factors of production. Thus, trade will occur and it
will be advantageous when the nations differ in their relative factor endowments and when
different industries use these factors in different proportions. It follows that countries that are
relatively capital-abundant will specialise and export relatively capital-intensive goods, while
relatively labour-abundant countries will export relatively labour-intensive goods. Notably, an
increase in the price of an exported good that is intensive in a particular factor will cause an
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increase in the price of that factor, while decreasing the price earned by the other factor, with
consequences in terms of factor re-allocation between industries and product price
equalisation between countries (Stolper and Samuelson, 1941).

The New Trade Theory
The classical and neoclassical trade theories predict that countries engage and benefit from
international trade because of differences in relative productivity and their relative factors of
endowments. However, the largest flows of trade actually take place between countries that
are similar in terms of endowments and productivity and who trade similar goods; the so-called
‘intra-industry’ trade. Paul Krugman in 1979 developed a ‘new trade theory’ that focused on
the role of economies of scale, imperfect competition, network effects, and product
differentiation to explain recent trade patterns.
One of the main reasons that international trade can be explained by this theory is the
existence of economies of scale in production. Economies of scale means that production at
a larger scale (generating more output) can be achieved at a lower marginal cost. When
production within an industry has this characteristic, trade results in improvements in world
productive efficiency and welfare benefits that accrue to all trading countries. Indeed, it is
conceivable that countries could be identical in all respects regarding resources and yet still
find it advantageous to trade, exploiting an increased market size and subsequent returns to
scale as capacity expands.
The main pillar of this model is consumer demand for variety in the characteristics of
the goods sold in a product category. Advantageous trade in differentiated products can thus
occur even when countries are very similar in their productive capacities since the
heterogeneous demand implies that consumers do not share the same preferences and view
the varieties of goods on offer as close but not perfect substitutes.
The introduction of different varieties in the model leads to a situation of imperfect
competition, where there are only a few major firms producing goods that are different to those
of the rival firms. Thus, each firm will have market power and will be able to exploit economies
of scale. Trade will have a positive impact on overall welfare, increasing market size and
competition in imperfectly competitive industries. Thus, despite a reduction in the number of
competitors in the market, prices will be lowered, increasing the production scale and the
number of varieties available to consumers.
In further developments, Krugman (1986) and others point out that comparative
advantages are not determined simply by a country’s underlying natural characteristics (such
as its resources) or by static economies of scale. It is the knowledge or technology generated
by firms through R&D experience and ‘learning by doing’ that determine their comparative
advantages in the long run. Therefore, if certain high technology sectors generate large

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

technological spill-overs to the rest of the economy, then protecting these sectors – whether
that be through export subsides, additional tax allowances, or other incentives – will in the
long-term increase GDP.

Impact on Economic Growth
According to the trade theories, the main channels through which exports affect GDP, resulting
in a re-allocation of domestic productive resources, and variations in the rewards of the factors
of production such as capital and labour, can be summarised as follows:
i) Learning Effect: Engaging with international trade provides channels and
opportunities for communicating with foreign counterparts who are involved in similar product
lines. These facilitate the transmission of technology.
ii) Duplication-reducing Effect: Insular domestic markets will inevitably lead to the
existence of several identical copies of the same technology. This results in unnecessary
resource consumption for no specific advantage. Openness to international trade encourages
firms to invent new and distinct ideas and technologies, which prevents the duplication of R&D
effort.
iii) Allocation Effect: The Heckscher-Ohlin model suggests that trade openness leads
countries to specialise in comparative advantages that are determined by relative factor
endowment and relative productivities (relative ‘efficient’ factor endowments).
iv) Integration Effect: Trade openness increases the size of the market available to
firms. Hence, firms that are sufficiently competitive to serve both their domestic and foreign
markets can charge lower prices because of economies of scale. This in turn benefits
consumers, since they will be able to consume a larger number of varieties at lower prices.
However, the integration effects may be uneven or adverse for countries of different sizes
(Feenstra, 1996; Alesina et al. (2000, 2005).

3.2

Trade and aggregate welfare: empirical evidence

Measuring Openness
To quantify the effects of international trade, empirical research adopts some definitions of
openness and tries to measure their impacts.10 The most basic measure of trade openness is
the ratio between the sum of the imports produced abroad and consumed locally plus the
exports produced locally and consumed abroad, and the aggregate demand of a country, i.e.,

10

The statistical relationship between measures of trade openness and output has been extensively covered in
previous academic literature. The discussion here briefly outlines some recent empirical approaches and
findings.
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𝑜𝑝𝑠 =

𝐸𝑥𝑝𝑜𝑟𝑡𝑠+𝐼𝑚𝑝𝑜𝑟𝑡𝑠
.
𝐺𝐷𝑃

Other measures that are generally considered reliable are also used

and often combined. For example, Sachs and Warner (1995) designed and combined five
different indicators: 1) nontariff barriers to trade; 2) average tariff rates; 3) a black-market
premium; 4) whether the economy is socialist, and 5) government monopolies on exports.
What follows is that the findings are mixed. Sachs and Warner (1995) found evidence
that openness had a significant and positive influence on growth between 1970 and 1989
while, in a re-estimation, Rodriguez and Rodrik (2000) find that only two out of the five
indicators (simple averages of taxes on imports and exports, and non-tariff barrier coverage
ratios) account for the bulk of the variation in the data.

Growth-enhancing channels through trade
To enhance our understanding of the trade-growth link, it is important to consider the channels
through which openness may affect a country’s growth rate. The economic theory
distinguishes between two sources of GDP-per-capita growth: capital accumulation (physical
and human) and productivity growth. Openness may affect both. First, openness to
international flows of capital may raise the speed at which physical capital and human capital
are accumulated locally (even if the increase is only temporary). Second, openness may
speed up productivity growth through faster technological progress.
International trade may affect the growth rate of productivity through several channels.
The first allows access to foreign intermediate inputs or, implicitly, technologies. This gives
rise to the second by expanding the market size for new product varieties and facilitating the
international diffusion of knowledge. Finally, more intense competition leads to survival of the
most productive firms (à la Melitz, 2003).
Countries that are open to trade are able to import varieties from abroad that are not
produced locally, thereby increasing productivity in manufacturing. This is often referred to as
a ‘level effect’ because it permanently raises the productivity level in manufacturing without
altering the innovation rate of new products. A permanent growth effect may appear where
the imported intermediate inputs are used as inputs to research. In such a case, more varieties
will increase productivity in the research sector, which raises the innovation rate and may
ensure a permanent increase in the growth rate.

Stylised findings and debates
In spite of the wave of liberalization undertaken during the last few decades, debate among
economists on the causal link between trade openness, growth, and income distribution is still
open. Empirical results most often suggest that, in the long run, countries that are more
outward-oriented register better economic growth performance. However, empirical evidence
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on this continues to grow, sparking reiterations of the debate. The empirical studies combine
data/evidence from a number of countries over a period of time, meaning that although
conclusions cannot be drawn regarding individual countries, useful systemic regularities can
be identified. Regarding their contribution to our question on the consequences of Brexit for
UK growth, only indirect predictions can be made. The existing models help to shed light on
aspects of the relationship between the benefits to the domestic economy and the degree of
openness, but these cannot be captured by a single measure, such as the value of exports as
a proportion of GDP.
We present Barro and Lee’s (1994) linear econometric model, which is a typically
simple (non-structural) model. It tests the dynamic relationship between a country’s domestic
economic development, measured by per-capita income, and its international trade
involvement, and augments the relationship with elements from the composition of exports
suggested by Hausmann (2007) and Feenstra and Kee (2008).
Hausmann et al. (2007) proposed an analytical framework that relates the complexity
of the goods a country produces (defined in terms of embedded productivity levels) and its
GDP growth. To incorporate this innovation into the linear econometric model, they developed
an index that captures the complexity and relatedness of the basket of goods exported by
each country, thereby complementing the basic measures of openness. Feenstra and Kee
(2008) developed a metric of export variety to total factor productivity using a GDP function.
They conclude that export variety enhances economic welfare via increases in overall
productivity.
Their estimated growth regression found that the countries that export goods with
higher complexity levels experience systematically higher growth. These results are important
in that they highlight that openness is not the only metric that should be used to estimate the
impact of trade on economic growth. In short, what countries export matters.

Schematically the overall model is as follows:
Domestic Indicators
Degree of openness to trade (normally: exports/income)
Measure of export ‘quality/complexity’
Measure of export variety

Per capita
income

Economic welfare, usually measured by per capita income (y/pop), is affected by a
number of domestic factors, such as economic structure or policy, and trade openness. While
we expect to see a positive association between improved economic conditions and
openness, it is the interaction between openness to trade with ‘quality’ and ‘variety’ that
captures the full relationship between openness and domestic welfare.
The simple measure of export activity as a driver of economic growth is misleading in
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its naivety. The structure and content of exports are at least as important as their simple value
in real terms, if not more so. Free trade agreements, adopted unilaterally by the UK with trading
partners who do not reciprocate in full, will certainly lead to a sharp deterioration of the trade
balance and may subsequently hamper medium/long-term growth. Engaging in trade
agreements where the ‘quality’ of trade is unbalanced in terms of both quality and variety could
potentially negatively affect economic growth.
To illustrate this, Figure 3.1 shows the cross-country correlation between total factor
productivity and export variety in 1991, reported in Feenstra and Kee (2004). Both variables
are the deviations from their sample means. The data show a positive relation between the
export variety of a country and its productivity. Countries in the top-right quadrant of the figure
show higher productivity and export variety than the sample mean and include South Korea,
Singapore, and some other OECD countries such as Britain, France, Italy, and Australia.
Canada in particular has the highest export variety, which is twice as much as the sample
mean. In terms of the productivity differences, Canada is 42% higher than the sample mean.
Japan also has a productivity level that is 77% higher than the sample mean, and a large
export variety, producing 83% more export products than the sample mean (Feenstra and
Kee, 2004). Countries that perform poorly both in terms of productivity and export variety are
in the bottom-left quadrant.

Figure 3.1: Productivity Differences versus Product Variety Differences, 1991

Source: Feenstra and Kee, (2004).

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

3.3

Summary

With reference to the main economic theories and empirical evidence available to date, this
chapter has shown that the value/volume of exports is not a sufficient single metric for
explaining the impact of trade activity on GDP growth. The ‘quality’ and ‘variety’ of exports are
important moderators of the impact of exports on GDP in the long term, as demonstrated by
empirical evidence on the positive correlation between a country’s productivity and the number
of varieties it produces.

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

4. What determines UK trade at the macro-level?
Brexit will inevitably lead to changes in trading terms and conditions, and it is essential for
governmental and business decision makers to have good estimates of the likely resulting
changes in international trade volume. Economists have been trying to estimate the changes
in trade volume due to changes in the determinants of export supply (domestic costs, prices
abroad, and returns to scale) and of export demand (relative price, foreign income). This
relationship is known as trade elasticities. This section discusses two broad categories – the
price elasticities of exports and the income elasticities of imports, and presents the existing
evidence regarding UK’s exports’ elasticities over time for different destinations and industries.
First, being able to estimate the price elasticity of exports allows us to predict how the
volume of exports will change when export prices change at an industry level. This can happen
for a variety of reasons, including when a tariff is introduced in the export destination, or where
there are additional costs to producers. Second, estimates of price or income import demand
elasticity for UK goods allow us to predict how UK export volume will change in line with a
change to their price in the foreign markets or with a change of income abroad. These
predictions are very useful from a policy perspective because the UK’s departure from the EU
will trigger changes in the relative prices of goods passing between the UK and the EU, and
consequently in UK exports (and imports). Hence, an understanding of these elasticities will
allow policy makers to assess the impact of the various Brexit scenarios, each of which will
incur a variety of relative price changes, on the future output, employment, productivity, and
trade balance of the UK.

4.1 The Supply and Demand Functions for exports
Understanding the Supply Side
The supply of exports (being a decision by domestic firms to enter foreign markets) is an
increasing function of expected profitability. This type of model, which addresses the supply
of exports is seen in Faini (1994) and allows for both imperfect competition and the possible
presence of increasing returns on production. In this model, the supply of exports is an
increasing function of the differential between the domestic cost and the price that the product
could command abroad, see Figure 4.1. In addition, supply can be affected by the change in
costs as capacity utilisation changes. The decision by the ‘exporter’ concerning the optimal
level of capacity will be influenced negatively by factor prices, and positively by output prices.
Finally, the increase in labour market flexibility will also encourage the adoption of higher
capacity.
Under increasing returns to scale, higher capacity utilisation will reduce the average
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costs and hence prices, and lead to higher exports. The estimates of the partial derivatives
from the linearized version of this type of relationship (at high levels of aggregation) provide
for the calculation of the ‘price’ and ‘capacity‘ elasticities.

Figure 4.1: The determinants of export supply

Prices
Abroad (+)

Domestic
Costs (-)

Returns to
Scale (+)
Supply
of
Exports

Note: The sign inside the brackets indicates whether the effect of a specific variable is positive or negative .

Therefore, the most informative parameter in this context is the price elasticity of the
export supply. Given the technological state of the firm, it provides information about the firm’s
ability to exploit its potential sources of profitability.

Understanding the Demand Side
The Demand Side is the demand of foreign firms and households for an overseas good that
could complement or substitute for other goods in their consumption/production basket.
Indeed, the demand for exports (our domestic output) will depend upon the good’s relative
price (being the ratio of the price of the ‘home’ good in the foreign market to the price of the
exported good in the overseas market) and the other country’s income, see Figure 4.2. The
partial derivatives from this type of relationship are used for the calculation of ‘price’ and
‘income’ elasticities for our domestic product in foreign markets.

Figure 4.2: Determinants of Demand for Exports
Relative
price(-)

Foreign
income(+)
Demand
for
Exports

Note: The sign inside the brackets indicates whether the effect of a specific variable is positive or negative.

From theory to empirics
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The first systematic attempt to studying import demand and export supply functions was
introduced by Kohli (1978, 1991 and 1993) and also Woodland (1982). They both follow a
production theory approach, in which they treat all imports as intermediate goods that are
incorporated into the production of final goods. Some of the final goods are domestically
consumed and some are exported to be consumed in other countries. Hence, the terminology
of export supplies and import demands. The analysis is aggregate and usually assumes an
export sector or good, an import sector or good, and a domestic non-tradable good. The
framework is operationalised with a gross national product (GNP) or variable profit function
that depends on the final or intermediate good prices, the stock of factor endowments, and
the level of technological change.
Export supply is positively related (non-decreasing) to its own price. As the price of
exports increase, the supply of exports also increases. The relationship between the price of
domestic goods and export supply depends on whether exports and domestic goods are
substitutes (positive) or complements (negative). Linear homogeneity on product prices is
usually assumed in order to have a well-defined GNP function, implying that there should be
at least one other good that is a substitute to exports. There is no a priori relationship between
factor endowment movement and export supply, which rather depend on the factor intensity
of exports, i.e. whether exports tend to use more capital or labour. Adding some structure to
the model by, for example, assuming that the country has a comparative advantage in capital
intensive goods, allows us to assign signs in the above relationship. Thus, a country will tend
to have more exports as capital increases, or less as labour increases. Technological change
is usually assumed to be progressive, implying that export supply will increase over time.
However, it could also take a regressive form, which leads to a reduction of output as time
passes.
Import demand is negatively related to its own price and imports will fall if the prices of
imported goods increase. Just as for export supplies, the demand for imports might increase
or decrease when the price of another good rises, depending on whether the other good is a
substitute or complement. Specialisation by comparative advantage will also influence and
dictate the relationship between imports and factor endowments. An increase in a relatively
abundant factor of production will lead to an expansion of the export sector and the resulting
higher income may be spent on foreign imports, while an increase in a relatively scarce factor
of production might lead to a reversal of comparative advantage and a reduction in import
demand. Finally, import demand could move in either direction over time, depending on
consumer preferences and production technology.
Harrigan (1997) has expanded the GNP function framework to allow for more sectors
in the economy and also to incorporate Total Factor Productivity differences between
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countries. Kee et al. (2008) built on the work of Kohli (1991) and Harrigan (1997) and extended
the GNP approach by estimating disaggregated import demands functions at the six-digit level
of the Harmonised System (HS). They found that UK imports are highly responsive to their
own prices changes, having an own price import demand elasticity of between -1.08 and -5.13
on average for the period 1988-2001.
Bussière et al. (2013) theoretically derive an income elasticity of import demand from
a GNP function. They show that the most pro-cyclical elements of demand, i.e. exports and
investment, are very import-intensive, while the remaining components of demand (private
and public consumption) have much lower import intensity. Hence, the decline of imports
during a recession is more acute than the reduction in GDP because of the significant fall in
the import-intensive parts of GDP (investment and exports). Bussière et al. (2013) use
quarterly data for the period 1985-2011 for 18 OECD countries. The income elasticity for UK
imports is estimated to be on average 1.74 when GDP is used, and 1.57 when the proposed
Import Intensity-Adjusted Demand (IAD) is included. The 8% decline of UK imports in 2009 is
better explained by IAD rather than GDP.
Thursby and Thursby (1984) estimate different variations of a Hicksian import demand
function for Canada, Germany, Japan, United Kingdom, and United States. They use quarterly
data for the period 1957 to 1977 for the UK and they find that the UK’s short-term and longterm income elasticity of import demand was between 0.62-0.78 and 0.90-1.12, respectively.
Another important aspect of import demand relates to the responsiveness of
international trade (for both imports and exports) to real exchange rates changes. Because of
the Brexit vote and the recent fall in the British pound, there has been renewed interest in
estimating the effect of currency devaluation on export supply/import demand.
Diewert and Morrison (1986) followed a producer theory approach based on Kohli
(1978) and Woodland (1982). In the empirical part of their paper, they incorporated changes
in the real exchange rate and estimated the effect of real devaluation of the dollar on the US
trade balance for the period 1967-1982. For the first six years of their sample they found an
elasticity less than one in absolute terms. For the remaining years, the elasticity was greater
than one in absolute terms and had a significantly high magnitude, above 2, for the last 5
years.
Campa and Goldberg (2005) investigate the pass-through of exchange rate changes
on import prices for 23 OECD countries for the period 1975-2003. They find a statistically
significant UK elasticity of import price with respect to the exchange rate, being 0.36 and 0.46
in the short and long run, respectively. The higher long run elasticity suggests either a slower
reaction by importers during the period immediately after a change in the value of the British
pound, or that in the long run importers are able to pass onto the consumer a larger share of
the exchange rate change.
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Tokarick (2014) builds on an aggregate model of the economy with three goods
(namely exports, imports, and non-tradables) and three factors of production (namely capital,
labour, and intermediate goods). He uses these to calculate the price elasticity of import
demand and export supply respectively and finds that the price elasticity of import demand for
the UK varies between -1.17 and -1.41 in the short run, and -1.63 and -1.95 in the long run.
He finds more significant variation in the UK price elasticity of export supply, estimated at
between 0.74 and 1.47 in the short run, and between 0.95 and 1.91 in the long run (Tokarick,
2014).
Imbs and Mejean in a series of papers (2015 and 2017) first show that aggregate
estimates of international trade elasticities (for both imports and exports) are downward biased
compared to more disaggregated estimates because of heterogeneity bias. The bias arises
because inelastic products have, on average, higher price changes. The researchers’
proposed solution allows for estimates at a highly disaggregate level, which can be aggregated
up in a theoretically sound fashion. They use data for 28 countries for the period 1995-2004
and found that on average the UK price elasticity of imports is -6.3, a much higher absolute
value compared with previous studies. More specifically, they found that the price elasticity of
UK imports for non-ferrous metals is the highest (in absolute terms) of all the other countries,
being equal to -13.1. The import price elasticity for UK imports of petroleum is the smallest at
-2.5, with the probable explanation for this being the fossil fuel reserves that UK has in the
North Sea.

Table 4.1: UK price & income elasticity of imports
Study

Time-period

Price elasticity
min

max

-5.13

-1.08

Income elasticity
min

Data

max

Kee et al. (2008)

1988-2001

Bussière et al. (2013)

1985-2011

1.57

1.74

country

Thursby

1957-1977

0.62

1.12

country

and

Thursby

6-digit HS

(1984)
Tokarick (2014)

1997, 2001

-1.95

-1.17

sector

-13.1

-2.5

6-digit HS

& 2004
Imbs and Mejean (2015 &

1995-2004

2017)
Note: HS stands for Harmonized Commodity Description and Coding Systems.

A recent paper by Kee and Nicita (2017) tries to assess the short-term impact of ‘hard’
Brexit on UK manufacturing exports to the EU. For this they assume that UK and EU will not
reach a trade agreement and that after Brexit the UK will trade with the EU under WTO Most
Favoured Nation (MFN) rules. They find, using an Overall Trade Restrictiveness Index, that
the UK exports will fall by only 2% and this is attributed to the fact that the EU’s MFN tariffs
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are higher for price inelastic UK exports, while EU MFN tariffs are lower for UK goods that are
more price elastic. One crucial assumption they make is that after Brexit the average non-tariff
measures of EU towards UK will remain unchanged, which may well not be the case.
Finally, a recent paper by Feenstra et al. (2018) tries to estimate two classes of
Armington elasticities. The first, termed the micro Armington elasticity of substitution,
measures the substitutability between different foreign goods that could be (or are) imported
domestically. The second is the macro Armington elasticity substitution that measures the
substitutability between domestic and foreign goods. The authors next show that trade
elasticity depends on the micro elasticity and the macro elasticity of substitution, and a Pareto
parameter that captures firm size distribution. The conventional assumption is that the micro
and macro Armington elasticities are identical and that in such a case trade elasticity is equal
to the Pareto parameter. Once the two Armington elasticities are allowed to differ, and most
particularly for the macro elasticity to be smaller than the micro, Feenstra et. al (2018) found
that for a number of US product categories, this implies a lower trade elasticity and
consequently a higher potential gain for trade liberalisation.
The above discussion (see also Table 4.1) points towards the necessity for detailed
research at the sectoral level on the UK’s import demand and export supply. Obtaining findings
on import demand and export supply elasticities will be vitally important after Brexit to guide
policy makers into making strategic choices regarding the optimal mix of the UK’s new
independent trade policy.

4.2 Recent Findings on Price Elasticity of UK Exports
A picture of UK export supply responsiveness to prices and foreign income is provided by a
relatively recent report by BIS (2013). They model foreign demand of imports originating from
the UK for 29 countries (aggregated in 7 country groups) and 17 products for the period 19802011. The long run price (comprising UK export prices over domestic deflator) elasticity of UK
exports overall for all goods and country groups is -0.42. This is quite inelastic and smaller by
about 23% percent compared to the World equivalent. There is significant variation for this
elasticity depending on the country group and product category. In absolute terms the highest
price elasticity of UK exports11 at 2.03 is for the UK exports of Machinery, equipment & parts
to Middle Income countries in Asia. The lowest elasticity in absolute terms, 0.15, is reported
for UK exports of Mineral products to the Middle East. The mean price elasticity of UK exports
is inelastic for each country group and does not seem to follow any pattern related to the
economic development of the importing nations. For example, the highest mean price elasticity

11

Only negative and statistically significant values of at least 5% level of significance are discussed.
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of UK exports (-0.59) is for Large European countries, followed by Central European countries
at -0.57. UK exports to BRIC countries have a price elasticity of -0.44, with High Income Asia,
Middle Income Asia and Middle East having a price elasticity of -0.39. Finally, the lowest price
elasticity in absolute terms of UK exports is for North America at 0.18.
More specifically, the highest (in absolute terms) price elasticity of UK exports to North
America are for Electrical machinery, equipment & parts, (1.24) and Transport vehicles (1.58).
The lowest UK price elasticity of exports to North America is for Machinery, equipment & parts
with a value of -0.55. The inelastic relationship between UK prices and export quantities to
North America casts doubt on the size of the benefits that might arise from a UK-USA FTA
post-Brexit.
For the BRIC countries the highest price elasticity in absolute terms of UK exports are
for Pharmaceuticals (-1.56) and Machinery, equipment & parts (-1.75). UK firms face the
lowest price elasticity (-0.66) when exporting Chemical products to BRIC countries.
The highest price elasticity of UK exports for both groups of Asia countries are for
Machinery, equipment & parts (-2.03) and Agriculture products (-1.72). As for the lowest
values, these are seen in Pharmaceuticals (-0.37) and Textiles and footwear (-0.42).
Regarding UK exports to the Middle East countries there is only one product category
that has an elastic relationship between UK export prices and the quantity exported, being
Precision instruments with an elasticity of just below -1.
British producers selling to European countries face elastic export supplies in the
markets of Mineral products, Foodstuffs, Chemical, Pharmaceuticals, Boilers, Engines &
turbines, Transport vehicles, Transport shipbuilding and Miscellaneous goods. Depending on
the future trade relationship between UK and EU and the magnitude of potential tariff rates,
these are the UK sectors that could potentially face a significant fall in exported quantities to
EU. At the same time, the UK sectors that could face the lowest reduction in export volumes
to the EU after Brexit and the consequent possibility of rising tariffs are Basic Manufacturing
and Electrical machinery, equipment & parts.
The same report by BIS (2013) also has estimates of the long run income elasticity of
UK exports by product category and country group. The overall mean of income elasticity of
UK exports is 0.37. This indicates that an average 10% increase in income in the countries
that import UK goods will lead to a 3.7% increase in UK export volumes on average. The
highest income elasticity of UK exports is found for the Central European economies at 0.9
and the lowest for BRIC countries at 0.09. The top 3 values12 of income elasticity for UK
exports are all observed for product categories in Central European countries. In particular,
the elasticity is equal to 3.37, 2.77 and 2.13 for Transport shipbuilding, Pharmaceuticals and

12

Only positive and statistically significant values of at least 5% level of significance are discussed
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Agriculture products, respectively. On the other hand, the 2 lowest income elasticities are
seen in Boilers, engines & turbines (0.19) exported to the Middle East and in Foodstuffs (0.25)
exported to North America. Once again, there seems to be no particular relationship between
the income elasticity of UK exports and the level of economic development of the importing
countries. Developed economies like Large European Countries have elasticities of just below
average at 0.34, and High Income Asia about two thirds of the average at 0.24, and USA and
Canada have an average of 0.61, which well above the average.
The very low values of income elasticities of UK exports for the Less Developed
countries in the sample, BRIC and Middle East, does not offer much optimism regarding the
future evolution of UK exports. These 2 groups of countries are the main drivers of global GDP
growth and are expected to have significantly higher GDP growth in the foreseeable future in
comparison to other countries. High Income Asian countries do not have any sector with an
elastic export supply with respect to income. Middle Income Asian countries have just one
sector, Agriculture products, that is above unity. The group of countries with the highest
number of sectors facing an elastic UK export supply with respect to their income is the group
of Central European countries.

4.3 Summary
The analysis of trade elasticities is crucial to understanding the responsiveness of trade flows
to changes in foreign prices and the income of foreign households. The evidence for the UK
regarding the responsiveness of its imports and exports to international price movements and
variations in foreign income is to some extent mixed, see Table 3.1. Nevertheless, these
findings suggest that post Brexit, a potential tariff reduction with non-EU countries will not
result in a significant increase in the UK’s exports to and imports from them. Consequently,
relatively low additional gains from trade liberalisation with these countries are expected. That
being said, there is a gap in the literature on providing estimates for UK price and income
export elasticities.
This highlights the need to further investigate trade elasticities not just from the
demand side, but also from a supply side perspective. Furthermore, the evidence suggests
that more work is required from a disaggregate point of view, i.e. by focusing in on sectoral
levels. We plan to estimate these types of trade elasticities, following Imbs and Mejean (2015
and 2017) for the UK economy using World Bank’s WITS dataset 1993-2016. More
specifically, we will provide estimates at a disaggregate level for: a) the price elasticity and b)
the income elasticity of UK exports.
This section has drawn attention to the differing and sometimes conflicting estimates
for the price elasticity of imports and exports for the UK, as well as the income elasticity of UK

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

imports. The estimates range from highly inelastic (BIS, 2013) to highly elastic (Imbs and
Mejean, 2015). If the former estimates are to be assumed to be the most realistic, then the
post-Brexit UK export opportunities with the US and China do not seem to be very appealing,
particularly in light of the possibility of losing full access to the UK’s biggest and nearest export
market, the EU. But BIS’s approach to estimating these elasticities could be improved
significantly by taking into consideration the most recent literature on the subject. It is therefore
apparent that more up to date research at a disaggregated level will shed further light on the
UK’s trade opportunities after Brexit, both in terms of export and import.
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5. What drives firm to export and how do exporters learn? A
microeconomic perspective
Countries do not export; firms do. And, only some firms do. To promote exports, we need to
understand what drives firms to export, how they export, and what they might learn from
exporting.

5.1 What drives firm exports?
The early trade literature developed theories and analysed international trade data in the light
of theories developed at the country level. Over the last two decades, trade economists have
recognized that trade does not actually take place between countries or industries, but rather
between firms. In this sense, using what most theories refer to as a ‘representative firm’ to
analyze international trade (e.g. Krugman, 1991) is not a useful tool for understanding the
behavior and incentives of firms choosing to engage or otherwise in exporting activities.
Effective theoretical analysis requires us to provide an understanding about the
behaviour and incentive structure of individual firms. Such firms make decisions about whether
and how to either enter new foreign markets to sell their products/services or engage in global
value chains of production. The decision-making process of engaging in international trade is
dynamic since it evolves constantly with a firm’s production capacity and productivity levels in
an ever-changing domestic and global market environment.
As productive competences are not evenly distributed across space, ‘location factors’
play a crucial role in shaping economic activity. This has led to the development of the socalled ‘new economic geography’ literature, which incorporates the drivers of exports with
location characteristics. These encourage firms to cluster together in particular locations,
leading to agglomeration externalities (Krugman, 1991a, Krugman and Venables, 1990).
Starting from the late 1990s, thanks to the development of firm and trade transactionlevel datasets, scholars in the fields of international economics, business, and
entrepreneurship have started uncovering heterogeneous firm-level responses to international
trade exposure. This newly acquired evidence inspired the development of the so-called ‘Newnew trade theory’ (Melitz, 2003) and a substantial empirical literature has emerged that tests
the validity of the theoretical predictions regarding the driving forces of firm exporting and how
and whether firms ‘learn’ from exporting, thus improving their production processes.

5.1.1

Productive enough to export

Originating from the evidence that firms are heterogeneous in size and productivity even within

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

very narrowly defined industries (Bernard and Jensen, 1995; Bernard and Jensen, 1999;
Pavcnik, 2002; Trefler, 2004), much of the recent trade literature is aimed at providing an
understanding of what drives a firm’s decision to export (as reviewed by Wagner, 2007;
ISGEP, 2008; Martins and Yang, 2015). The international economics literature regards firmlevel productivity to be the ‘catch-all’ determinant of heterogeneous export behaviour, while
the international business (IB) literature has, in parallel, adopted a more complex and nuanced
view, exploring these questions in a contextual framework of the resource-based view and
firm-specific advantages (Dunning, 1980; Bernini et al., 2016). An underlying assumption
about these frameworks is that firms vary in their resource bundles and productive capacity
(Barney et al., 1991). Both strands of the literature reach similar conclusions about the preconditions required for firms to start exporting, finding that firms need to be sufficiently
productive or competitive to cover the sunk costs associated with export entry, including the
costs of collecting market information, modifying products to global preferences, logistics, and
distribution. Figure 5.1 illustrates the distribution of firms’ export participation along with their
productivity, which can be observed in both the developed and developing countries, and
which has been well supported by the empirical literature (as reviewed by Greenaway and
Kneller, 2007; Wagner, 2007; ISGEP, 2008; Martins and Yang, 2015).
Figure 5.1 depicts the relationship between (i) the number of firms (probability density
of productivity), and (ii) their productivity (firm productivity) whilst (iii) placing firms in a
‘spectrum of export activity’. It is clear that there is a productivity hurdle that firms need to
cross in order to successfully engage in international trade, and that the number of such firms
that can do this is relatively modest.
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Figure 5.1: Productive enough to export

Source: Greenaway and Kneller, R., (2007), Fig. 2. Productivity Heterogeneity and
Industry Reallocation.
The ‘new-new trade theory’ (Melitz, 2003) has formalized the hypotheses that predict
that trade liberalisation induces an intra-industry reallocation of resources, whereby low
productivity firms exit because of tougher competition while the more productive firms expand
to serve the export markets. In fact, according to this model, international trade fosters
competition and so increases aggregate productivity through the exit of the least productive
firms and the reallocation of market shares. There are adjustment costs in the short run,
especially in terms of employment, since the unproductive firms have to exit the market. In
addition, market size matters since larger markets promote competition, economies of scale,
and productivity selection, highlighting the positive role played by trade liberalization and the
creation of common markets (Syverson, 2004).
In turn, this reallocation towards more productive firms generates an increase in
average industry productivity, producing an overall positive welfare effect (Arkolakis et al.
2012; Melitz and Redding, 2013). It is thus essential to understand how to improve the
productivity of firms and reduce the sunk costs of internationalization in order to promote
export participation, furthering the productivity gains and positive welfare effects.

5.1.2

Happy few

Since there are high entry costs associated with participating in international trade, only a
minority of firms find it profitable to do so, whether this be through exports, imports, or foreign
investment. In the developed countries only around 10% of firms account for over 80% of all
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exports; these are the so-called ‘happy few’ (Mayer and Ottaviano, 2008). Figure 5.2 shows
the contributions of these ‘superstar’ exporters to the total exports of the whole French
economy. Remarkably, the top 0.001 percent, 0.01 percent, and 0.1 percent of exporters
respectively account for not much less than 10 percent, 20 percent, and 40 percent of
aggregate exports. Similar patterns are found in Germany, Hungary, Italy, and the UK.13 In
addition, while most firms trade only a few products to a handful of destination markets, an
even smaller number of firms account for the vast majority of the value of exports and imports
(Bernard et al. 2009).

Figure 5.2: The superstar exporters phenomenon, logarithmic transformation, France
exhaustive sample

Source: Mayer T. and Ottaviano, G.I.P. (2008).

5.2 ‘Better’ firms export
Aside from firm size and productivity, research has found several other firm traits that seem to
characterise a firm’s export participation. For example, international trading firms are usually
more capital intensive, more skills intensive, and pay higher wages than domestic firms within
the same industry (Frias et al. 2009). In addition, they import higher quality inputs (Kugler and
Verhoogen, 2009), innovate more (Aw, Roberts and Xu, 2008), and produce higher quality
goods (Khandelwal, 2010). There is also evidence that exporters seem to pollute less
(Halladay, 2008). These are pronounced differences and give rise to a substantial degree of
heterogeneity among firms in the same industry.
Economists have therefore started investigating the source of this heterogeneity and
its relationship with trade, trying to understand whether the exporter’s premium is the result of

13

The UK evidence is not based on firm population.
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‘selection’ or is rather a ‘treatment’ eﬀect.
According to the ‘selection’ effect, each firm has an exogenously given productivity
level, and thus it is only the most productive firms that will find it profitable to internationalize.
With the ‘treatment ‘effect, the observed heterogeneity is accounted for by the firms’ trading in
the international market. Such firms could be increasing their productivity through their intraindustry competition, their exploitation of economies of scale, and through ‘learning-byexporting’ mechanisms. In Section 5.5 we will look in more detail at how firms learn through
exporting.
In the last decade a growing literature has examined the export performance of firms
in order to fully understand the evolution of changing trade patterns and to identify the drivers
of international competitiveness that are otherwise unobservable at the country or industry
levels (Bernard, 2003; Bernard, 2006; Bernard07; Melitz, 2003; Costantini, 2007; Yeaple,
2005).
In this review we focus on two main lines of the literature that have been proved to be
key in explaining firms’ export performance: firms’ financial conditions and their innovative
behaviour. Overall, the main contribution of this literature is to confirm that ‘better’ firms – i.e.,
those that are less financially constrained and more innovative – are more likely to enjoy
superior export performance. We briefly review the literature below.

5.3 Innovation and export
Over the last two decades, the competitive threat from the newly emerging countries has
served to highlight the importance of productivity-enhancing activities as key drivers of a firm’s
ability to successfully compete in the international markets (Bekes, 2011; Mayer, 2007; Mion,
2013). One of the most important sources of competitiveness lies in innovation, a topic that
has been extensively studied in the literature.
Theoretical considerations
Theoretically, the innovation-export literature was motivated by the need to understand how
innovation enhances firm productivity and, eventually, drives exports. Two types of channels
– static and dynamic – are discussed in the literature. First, the innovation and management
literature has long recognized innovation to be a key driver of competition and market
efficiency. Innovators (whether they be in products or processes, or organizational) acquire
market share from non-innovators and grow at their expense until such time as their own
market position is undermined, first by imitations of their innovative products and processes,
and ultimately by the introduction by other firms of newer products. In the long run, however,
innovators will grow faster, be more efficient, and be more profitable than non-innovators (Love
and Roper, 2015). This represents the static view of how innovation determines firm
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performance and subsequent exporting activities.
The international economics literature, on the other hand, gives consideration to the
reverse channels through which firms ‘learn by exporting’ and points to the dynamic nature of
innovation’s impact on exporting. Starting from the trade models of heterogeneous firms à-laMelitz (2003), which incorporate R&D expenditure as an endogenous choice to investigate the
relationship between exporting and productivity (Yeaple, 2005), these theoretical models
suggest that the export premium may be mainly driven by previous investment in R&D
activities, especially when they result in product innovation.
Thus, these models highlight the self-selection of the most productive firms into both
R&D expenditure and exporting (Aw et al. 2011 and Bustos, 2011). Three different and
somehow contrasting theoretical relationships are proposed that aim to connect productivity,
trade, and innovation. First, firms innovate with the anticipation of future trade cost reductions
and to prepare for tougher international competition (for example, Lileeva, 2010). Second,
international trade improves access to foreign markets and hence promotes firms' investment
in R&D activities (Rubini, 2010; Vannoorenberghe, 2011; and Atkeson, 2010). Third, by
accessing cheaper inputs of production and through exploiting economies of scale, cost
reductions increase the profitability of investment in R&D, which in turn drives the more
productive firms to enter the foreign markets to satisfy a larger demand (Parisi, 2006; Harrison,
2008; Boler, 2012; Crespo, 2012).

Empirical evidence
Empirically, the literature finds evidence supporting the positive innovation-export link,
although the precise causal links between these two have not yet been fully established. This
is partly due to the difficulties of observing large longitudinal firm data over long periods, which
presents a barrier to understanding a firm’s exact learning channels through exporting.
Investigations of the innovation-export link consider different types of innovation and a variety
of measures of export performance, taking into account any selection bias in their effort to
disentangle the reverse causality between the two. So far, the existing evidence suggests
that, overall, firms that invest in R&D activities tend to be more productive and hence more
capable of engaging in international trade.
Despite these technical challenges, some empirical patterns emerge repeatedly in the
existing literature. First, firms operating in the more innovative industries are more likely to
export. Using Swedish manufacturing firm level data, Ferguson (2012) finds that industries
with high R&D intensity are characterized by a larger number of exporters, and that these
sectors are usually less sensitive to trade shocks.
Further, while process innovation improves overall firm performance, it does not
necessarily lead firms to enter new export markets; rather, it spurs existing exporters to
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increase their export intensity, which is measured by the ratio of exports to total sales. It is
product innovation that has been identified as one of the main drivers of a firm’s export entry
to a new market. For example, Caldera (2010) and Bustos (2011) show that the process
innovation of Spanish firms indirectly helps export performance by reducing marginal costs,
whereas the introduction of new products directly affects firms' exporting propensity by
increasing the demand for their products in existing and new markets. Similar findings are
found by Cassiman et al. (2010), providing evidence that product innovation plays an important
role in explaining firms’ self-selection into export markets. Using more rigorous econometric
methods and German firm-level data, Becker et al. (2013) reach the same conclusions.
For the UK, the econometric evidence based on UK firm level data linked with the
Community Innovation Surveys (CISs) provided by Ganotakis and Love (2011) find that once
entering the export markets, innovation does not result in increases in export intensity. Roper
and Love (2002) and Harris and Li (2009) make similar findings when using UK data for
services and manufacturers.
Nevertheless, firms need to invest in R&D and improve their technological ability in
order to produce new products or to significantly improve the quality of their existing products,
and this may eventually lead to them entering new exporting markets. This is consistent with
the existing innovation literature (Lileeva, 2010; Rubini, 2010; Vannoorenberghe, 2011;
Atkeson, 2010) and is well supported by evidence from both the developed and emerging
economies. For example, Iacovone et al. (2012) show, using Mexican data, that firms
anticipate forthcoming trade liberalization and invest in the quality upgrading of products that
are targeted at export markets. Aw et al. (2009) uses micro-level data from the electronics
industry of Taiwan to find that investment in R&D and skill upgrading improves firm productivity
by reinforcing the self-selection process of the more productive firms into export participation.
Cassiman et al. (2007) explore the innovation-productivity-export link using a panel of Spanish
firms. They demonstrate the key role played by previous firm's investment in R&D in explaining
the positive export-productivity association for a sample of small innovators. Similarly, Egger
et al. (2014) compare the flexible relationship between foreign sales, productivity, and R&D
using both a semi-parametric and a log-linear approach with French firm-level data. They do
not find significantly different results between the two approaches, highlighting the robustness
of the positive link between R&D investment and exports.
Another strand of the literature has taken an alternative tack of focusing on the
connection between exports and a firm’s registered patents rather than relying on self-reported
measures of product and process innovation. There are good arguments for using patents to
measure innovation. First, patents are a more appropriate means of capturing new technology
adoption than R&D investment, and are more likely to have a direct impact on international
trade (Hallak, 2006; Hallak, 2013). In addition, patents are closely associated with both the
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value and the significance of innovation, which in turn is more relevant for international trade
(Jaffe, 2000; Hall, 2001). Nevertheless, patents are a narrow measure of innovation outcomes
and could underestimate the real impact of a firm’s R&D efforts, neglecting the role of R&D
investment in upgrading workers’ skills and firm productivity (Aw, 2009).

5.4 Finance and export
Financial constraints affect a firm’s operation on all fronts, with exporters being arguably even
more constrained due to the additional costs associated with trade, and the higher operational
risks coupled with the cost of international transactions and a longer operational circle.
Finance-export relationships have been the subject of studies in the literatures of finance,
macroeconomics, economic development, and international economics. We therefore now
have the benefit of a very large body of literature that focuses on how a country’s financial
development and a firm’s credit constraints can affect export participation and performance.
Several stylised facts emerge (see a recent review by Vaubourg, 2016). First,
developing the financial sector is a source of a country’s comparative advantage and
determines whether or not it enjoys larger international trade flows (Kletzer and Bardhan,
1987; Baldwin, 1989; Chaney, 2005; Du and Girma, 2007). More specifically, financial
institutions can ease firms’ financial constraints by effectively screening financing projects for
skills, technology, and innovation upgrading, and can ensure effective management and
corporative governance through their monitoring functions (Stiglitz and Weiss 1983). In turn,
the fulfilment of these functions enables them to grant credit access for firms, enhancing
productivity and growth, and consequently promoting exports (Bernard et al. 2003, Clerides et
al. 1998 and Aw et al., 1999).
Second, the facilitating roles of financial institutions on trade are especially effective in
countries that have strong financial institutions and in sectors that are more financially
dependent with few collateralizable assets (Beck, 2002, 2003), Becker and Greenberg (2007),
Svaleryd and Vlachos (2005), and Hur, et al. (2006). As has already been established, firms
or sectors that are more financially vulnerable export less than others. In short, the external
financial dependence of sectors or firms, the collateralizability of their assets, and the extent
to which they endure financial risks (such as financial crisis) are key determinants in limiting
their export performance.
Third, financial market frictions affect not only a firm’s entry into the export market
(extensive margin), but also how much it exports (intensive margin). Manova (2013) compiles
a cross-country panel of bilateral-trade data and decomposes the overall effects of credit
constrains on export flows into the following components: a) the firm’s selection into domestic
production; b) the firm’s selection into exporting; and c) the level of firm exports. She
demonstrates that financial frictions impede not only firm selection into production, but also
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producer entry into exporting and exporters’ foreign sales. This suggests that weak financial
institutions lead to fewer destination markets, reduced export product variety, and lower
aggregate trade volumes. Cross-country comparison shows that financial distortions are
amplified in financially vulnerable sectors that need more outside capital and have fewer
collateralizable assets.
Fourth, the relationship between finance and trade is complex, so the causality
between them could be bidirectional. On the one hand, finance is driven by trade patterns
while on the other, institutional interactions exist between financial and trade reforms. Using
UK firm level data over the period 1993–2003, Greenaway et al. (2007) find that although
exporters exhibit better financial health than non-exporters, strong financial health is not a
sufficient condition for exports. Nevertheless, there is strong evidence that participation in
export markets improves firms' financial health.
Finally, trade finance, such as letters of credit or trade insurance, plays a key role in
financing trade and provides powerful defences for firms to shelter behind when they
encounter financial shocks and banking crises.

5.5 Do firms learn from exporting?
The answer to the question of how trade matters at the micro level requires an understanding
of how firms can benefit from exporting. The answer to this very significant question is
important for both policy-makers and businesses. For policy-makers, it is essential to grasp
how a firm’s exporting activities affect their performance. For businesses, understanding the
range of potential benefits linked to engaging with the international markets could help develop
strategies and make informed decisions about business operations. However, one of the key
challenges in answering this question is to separate the ‘selection’ effects from the ‘treatment’
effects. The extant theories propose mutually incompatible causal chains that relate exporting
to business performance.
According to the ‘selection’ prediction, firms have exogenously diﬀerent productivity
levels, meaning that only the more productive firms will find it profitable to internationalize.
Pursuant to this, it is the state of productivity enjoyed by the firm that leads to engagement in
international trade (exporting). In contrast, the ‘treatment’ hypothesis assumes that firms
increase their productivity through exporting and exposure to an international market. This
derives from pressure from intra-industry competition, the exploitation of economies of scale,
and through ‘learning-by-exporting’ mechanisms. The causal chain here is reversed since it is
the firm’s decision to export and compete in the international markets that leads to productivity
improvements. It is important for policy-makers to correctly estimate how much of the benefit
results purely from exporting and this has proved to be empirically challenging.

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

Theoretical considerations
Theoretically, the existing literature summarises three channels through which exporters
become more productive following their exposure to international markets (see a recent review
by Love and Roper, 2015). First, they experience the competition effect, which arises as
exporters face increased competition from international market players, forcing them to
become more productive by improving their efficiency and innovation. Second, the learningby-exporting effects are felt through the accessing of international markets. Exporters have
the opportunity to acquire superior knowledge and technology from foreign markets, thus
improving productivity in a way that would have been otherwise unlikely since this expertise is
unavailable in the domestic markets. This is especially the case when exporters have direct
contact with foreign customers, partners, and suppliers, facilitating a bidirectional knowledge
exchange across borders. Third, firms benefit from economies of scale as the increased
market scale allows them to earn extra margins, which is of particular benefit when fixed costs
such as intangible investments can be recouped via a larger sales volume.
Many theoretical contributions have incorporated innovation into the existing trade
models to generate predictions on the impact of trade liberalisation on productivity growth
(Costantini, 2008; Atkeson, 2010; Bustos, 2011, and Lileeva, 2010). These models
demonstrate how trade liberalisation changes the rate of return on expenditure in R&D and
results in endogenous productivity gains. Many studies that look at the entry and exit patterns
from the export markets find evidence of learning-by-exporting phenomena and firm-level
adjustments to trade liberalization, further corroborating the idea that a reduction in trade costs
following trade liberalization agreements could induce exporters to upgrade their products and
make it more profitable for them to introduce new technologies (Bustos, 2011; Iacovone,
2012).14

Empirical evidence
Empirically, the biggest challenge is to separate the learning-by-exporting effects from the
selection-into-export effect. De Loecker (2011), for example, emphasizes how the previous
theoretical literature may have failed to identify the direction of the causal link between
innovation and exports by not decomposing aggregate productivity growth into (i) within-firm
productivity gains that arise from innovation and (ii) between-firm productivity gains.
Overall the empirical evidence on this issue is still mixed (see the literature review in
Love and Ganotakis, 2011). For instance, Lileeva (2010), while investigating the causal link
between exports and productivity gains, identifies the crucial role played by previous
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For an extensive treatment of the empirical literature on this topic see for instance Grossman (1994); Clarides (1998); Dai
(2013); Movahedi (2013); Salomon (2005); Vanbeveren (2009); Damijan (2010); Bratti (2012).
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investment in R&D that was aimed at improving firms’ export performance in anticipation of
future trade liberalization. In addition, Movahedi et al. (2013) focusing on a sample of French
small and medium enterprises (SMEs) identify a relevant learning-by-exporting effect only in
persistent and experienced exporters. However, Girma et al. (2008) do not find any evidence
of this phenomenon for new exporters or for firms with a low exposure to foreign markets,
especially for companies based in mature developed economies.
Part of the problem is that most studies adopt the all-encompassing measure of firm
productivity. This may be an effective ‘capture all’ variable of firm performance but it fails to
reveal the specific channels through which the learning effect improves productivity. The
recent studies that investigate the specific mechanisms of the learning effects, such as
innovation (see, for example, Love, Roper and Zhou, 2016), seem to provide a promising
avenue for further research on this issue.

5.6 Intermittent exporting
Oftentimes, firms are not simply exporters or non-exporters. They dip in and out, switching
between the status of exporting and non-exporting, and/or swapping the products they export
and the markets they export to. Recent analysis suggests that firms often engage in relatively
intermittent exporting for extended periods, and that sporadic exporting is commonplace
among UK SMEs who enter and exit the export market with apparently no coherent strategy
(Crick 2003; Requena-Silvente 2005; Love and Ganotakis 2013). Similar results have been
found in Italy (Bonaccorsi, 1992), France (Bernini et al, 2016) and, outside Europe, in
Colombia (Eaton et al. 2008) and Chile (Blum et al. 2013). However, while the phenomenon
has been observed, there is little systematic analysis of either the causes of intermittent
exporting among UK firms or of the conditions that make it more likely to occur.
It is clearly important that policy makers charged with promoting exports understand
the specific conditions that give rise to intermittent exporting. This would help to identify the
areas where public support should be offered so as to bridge the gap between intermittent and
continuous exporting. For businesses, withdrawing from exporting may present a valuable
learning experience from which lessons can be drawn so as to build a successful exporting
re-entry strategy.
Bernini et al. (2016) model the way in which firms’ internal resources and the nature of
external demand (both domestic and foreign) determine the observed exit and re-entry
patterns, as shown in Figure 5.2. Employing a large panel of French firms, this study explains
why intermittent exporting is more likely to happen among smaller, less resource-intensive
firms. Providing a novel empirical finding, they show that a firm’s previous exit from the export
markets is closely linked with its re-entry. In particular they provide statistical evidence
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showing that changes in demand conditions at home and overseas at the time of exit, and the
firm’s reaction to these, are central to the probability of export re-entry. Thus, re-entry is an
outcome of the firm’s strategic rationale for exit; it is the way in which firms react to market
conditions at the time of exit that is the crux to determining the likelihood of re-entry.
The findings of this still young literature suggest the following. First, simply treating
firms as exporters or non-exporters is unsatisfactory. Second, it is not only foreign market
conditions but also domestic market conditions that should be taken into account when
modelling exporting patterns. Third, a firm’s previous exporting history or experience matters
for the probability of its re-entry into the export market. Fourth, firms of diverse sizes react
differently to changes in market conditions in terms of export orientation; firm age, on the other
hand, although a commonly used firm characteristic, is not a useful predictor of exporting
propensity.
In sum, Bernini et al. (2016) conclude that when designing the appropriate policy
instruments for firm internationalisation strategy, one must consider: firm attributes; market
conditions at home and abroad; and export history and experience.

Figure 5.2: Export entry, exit and re-entry

Unfortunately, there is no similar study covering a large sample of the UK firms. Indeed,
more research is needed to fully understand the potential implications of intermittent exports.
This is particularly relevant for the UK where the number of small businesses engaged in
international trade is relatively smaller than in other EU countries.
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5.7 Summary
This review highlighted the key drivers of firms’ export activity. Theoretical findings suggest
that only the most productive firms are able to engage in international trade activity and the
empirical evidence strongly supports this conclusion. This is because not all firms are able to
either overcome the sunk costs attendant on trade activity or bear the risks associated with
entering foreign markets.
The few firms that are able to explore foreign markets typically grow faster, improve their
production processes, and become more competitive in the world markets. Moreover, by
exporting they also learn where to improve the quality of their products – i.e., they adapt their
products to better suit the preferences of foreign consumers.
Firms that improve the quality of their products or introduce new products into the
marketplace do so by investing in innovation. For this reason, financial frictions and limitations
of access to financial resources can become critical constrains on productivity. If businesses
are constrained by access to finance or trade finance, they have a reduced likelihood of
boosting their productivity through innovation.
Finally, recent empirical findings from a number of studies show that not all exporters
remain permanently in the international markets, and that intermittent participation in trade
activity is widespread, especially among small business.
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6. The UK in Global Value Chains (GVCs)
The increasing fragmentation of production chains across borders has attracted much recent
attention, both from academics and policy makers. Multiple factors – technological changes,
reduction in trade costs, trade policy reforms, and access to foreign resources and
international markets – make it possible for firms to increasingly pick and choose where to
locate their production operations and engage in international production chains. Firms today
can outsource activities from abroad and/or conduct intermediate stages of production by
importing foreign inputs, processing them, and re-exporting them as final or intermediate
goods (Manova, 2014). Participation in global production chains thus offers firms the potential
to increase their productivity and competitiveness by combining values from different locations
around the world.
While many case studies describe the increasingly international dispersion of the
various activities required for the production of a single product or group of products (e.g.,
Dedrick, Kraemer, and Linden, 2010; Sturgeon, van Biesebroeck, and Gereffi, 2008), recent
statistics at the macroeconomic level also document an increasing fragmentation of production
around the world (e.g. Los et al., 2015; Baldwin and Lopez-Gonzalez, 2015).
This phenomenon calls into question the traditional view that firms (and countries)
should specialise in the production of goods and services and compete with foreign firms (and
countries) who produce the same types of goods and services. The global value chain (GVC)
literature posits that firms, rather than specializing in products, increasingly specialize in
business functions along the supply chain, concentrating on R&D, procurement, operations,
marketing, and customer services (De Backer and Miroudot, 2013). This in turn, challenges
the validity of industrial and trade policies that focus on final goods and services. As pointed
out by De Backer and Miroudot (2013), ‘countries tend to specialise in specific business
functions rather than specific industries, such as the assembly operations for China or
business services for India’. Also, the value chain of a product or service often involves several
industries. We see, for example, that some service industries are part of almost every value
chain, reinforcing the notion that specialisation no longer occurs in industries but rather in
specific functions in the value chain (De Backer and Miroudot, 2013).
While the increasing international fragmentation of production chains offers the
potential for countries to increase their competitiveness, UNCTAD (2013) warns about the
potential risk of ‘thin’ industrialization, which occurs where a country participates only in the
low-value stages of GVCs, such as the assembly of imported components to produce the final
product, or a specialisation in call centres. This requires an important shift in industrial policies
from the traditional approach that is aimed at developing production capacity for final goods
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and services, to more finely targeted policies directed at upgrading to higher value-added
functions within GVCs and moving into more technologically sophisticated value chains
(UNCTAD, 2013).
Unfortunately for the UK, much of the analysis into this new form of working has been
conducted in the developing world where research has improved the understanding about the
factors associated with integrating into GVCs (IBRD/WB, 2017). By contrast, there is very little
information available about the GVC positions of the firms, industries, and regions in the UK.
Thus, a starting point for the formulation of a development strategy based on GVC is to
understand the international creation and distribution of value around the globe, and the
position of the UK in GVCs. This review provides a brief overview of the methodologies used
in the literature to map and measure GVCs at the macroeconomic level, and looks at where
the UK economy stands in GVCs. We also discuss the options for evaluating a firm’s GVC
position empirically. This study complements some empirical studies that look at different
dimensions of GVCs globally by zooming in on the UK economy. It is worth noting that this
review is concerned with the empirical issues rather than the conceptual ones.15

6.1 The concept and measures of GVCs: the macroeconomic approaches
A value chain can be defined as the ‘full range of activities that firms and workers do to bring
a product from its conception to its end use and beyond’ (Gereffi and Fernandez-Stark, 2011).
These activities can take place within the boundaries of the firm (at home or abroad) or can
be outsourced from other firms located in the home country or abroad. The fact that firms are
increasingly reorganizing their production across national borders explains why value chains
are regarded as global.
Several case studies based on detailed data for single products or single sectors have
extensively documented the increasing presence of GVCs. However, the macroeconomic
level understanding of the phenomena has only received adequate attention recently, thanks
to the new availability of suitable databases. As Amador and Cabral (2016) imply, the main
methodological approaches to mapping and measuring GVCs at the aggregate level have
been guided by the availability of data. This section offers a brief survey of the approaches
used.
Broadly, measuring GVCs using sector-level data relies on one of three types of data:
(1) Input-output table based measures (Feenstra and Hanson, 1996, 1999; Hummels et al.,
2001; Daudin et al., 2011; Johnson and Noguera, 2012; Koopman et al., 2014); (2) customs
statistics on processing trade (Feenstra et al., 2000; Göörg, 2000; Egger and Egger, 2001;
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Swenson, 2005); and (3) trade data on parts and components (Yeats, 1998; Ng and Yeats,
1999; Athukorala, 2005; Kimura et al., 2007). Each measure of GVC has its own pros and
cons, which are characterised by varying degrees of accuracy and complexity (shown in
Figure 6.1).

Figure 6.1: Accuracy and Complexity of the Measures

Source: Amador & Cabral, (2016)

Vertical participation in global production processes
Early studies used official gross trade statistics and standard national input-output tables to
quantify the extent to which countries are involved in vertically fragmented production
processes (Feenstra and Hanson, 1999; Hummels et al., 2001). The intuition behind these
studies was that countries participate in GVCs either as users of foreign inputs (i.e. backward
participation) and/or as suppliers of inputs used in other countries’ exports (i.e. forward
participation).
The first indicator of vertical specialisation used in the literature was proposed by
Hummels et al. (2001) and was calculated as the imported content in a country’s exports
(labelled vertical specialisation or ‘VS share’). The indicator measures the value of directly and
indirectly imported inputs in the overall exports of a country. The VS share is an indicator of
backward participation in value chains since it measures the importance of foreign supplies to
a country’s exports. Several empirical studies using this measure have found a steady
increase in vertical specialisation activities for different countries (see Amador and Cabral,
2016 for some examples of such studies).
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Since a country can also participate in GVCs as a supplier of inputs for other countries’
exports, a second measure of vertical participation in global production processes was
proposed by Hummels et al. (2001), namely, ‘the percentage of exported goods and services
used as imported inputs to produce other countries’ exports’, labelled VS1 (Hummels et al.,
2001).
Variants of these measures have been widely used to assess a country’s participation
in vertically fragmented global production processes.16 However, a key limitation of these early
indicators is that ‘as GVCs spread worldwide, the concept of country of origin becomes
increasingly difficult to apply’ (Amador and Cabral, 2016). For example, ‘raw materials
extracted in one country may be exported first to an affiliated firm or a subsidary in a second
country for processing, then exported again to a manufacturing plant in a third country, which
may then export the manufactured product to a fourth for final consumption’ (UNCTAD, 2013).
As early VS indicators are based on official gross trade statistics, they necessarily include
some double-counted portions of these values.

Measures based on value-added trade
A recent number of initiatives have aimed at identifying the double-counted element in the
gross trade figures by locating where value is created and mapping how value-added moves
between countries along GVCs. When double-counted items are eliminated, we obtain the
factor-content trade or value-added trade, as illustrated in
Figure 6.2 (UNCTAD, 2013). ‘The measurement of trade in value added requires world inputoutput (I-O) tables with the information on all bilateral flows of intermediate and final goods to
allocate the value-added along the GVC to each producer’ (Amador and Cabral, 2016).
Recently, several global multi-regional input-output databases have compiled intercountry I-O
tables using different methodologies (see Tukker and Dietzenbacher, 2013 for a description).
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Figure 6.2: Value Added Trade, how does it work

Using the newly available databases, several authors have refined and extended the
earlier studies on vertical specialisation measures. For example, Jonhson and Noguera (2012)
define value-added exports as the value-added produced in a source country that is embodied
in final goods absorbed in the destination country. Jonhson and Noguera (2012) propose to
use the value-added exports to gross exports (labelled as the VAX ratio) as a summary
measure of backward participation in GVCs. Koopman et al. (2014) provide a unified
framework that integrates several measures that already existed in the literature. But, rather
than excluding double-counted items, Koopman et al. (2014) quantify those items to gauge
more information about the depth and pattern of a country’s participation in global production
chains.
The analysis based on value-added trade is crucial and reveals patterns that would
otherwise be unknown. For example, as Koopman et al. (2014) point out, gross trade data
reveals that India has a comparative advantage in the business service sector. However, if
the analysis is based on the foreign and domestic value-added content in exports, high-income
countries (like Germany) outperform India. The reason is that most manufacturing exports in
high-income countries embed domestic business services, whereas most Indian exports of
goods use relatively fewer domestic business services.
Several authors have used the World Input-Output Database (WIOD) which is publicly
available and has the advantage of providing time series of global I-O tables. It also includes
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data on labour and capital inputs, which allows the exploration of different dimensions of
GVCs.17 For example, Timmer et al. (2014) ‘decompose the value of final manufacturing goods
into income for capital and for different skill levels of labour’ and Los et al. (2015) look at the
trends in the international fragmentation of value chains and assess whether such
fragmentation is mainly regional (i.e. taking place within neighbouring countries) or global
(involving countries outside the region).
Another commonly used source is the OECD-WTO Trade in Value Added (TiVA)
database, which has been made public more recently (see Newby, 2013; Duprez and Dresse,
2013; and Baldwin and Lopez-Gonzales).
We now follow the most recent macroeconomic approaches that use aggregate level
data to present some estimates of the UK economy’s position in the prevailing GVCs.

6.2 The UK economy in GVCs
This section draws on the publicly available OECD-WTO Trade in Value Added (TiVA) data to
examine different dimensions of the UK’s participation in GVCs. We use several of the
indicators that have been proposed in the literature to evaluate where the UK economy stands
in GVCs.
As mentioned in the previous section, the import content of exports has traditionally
been used to measure the extent to which countries are involved in vertically fragmented
production. This indicator measures the importance of foreign suppliers who are further back
in the value chain. However, as highlighted previously, a key limitation of the import content
of exports index (VS) is that a ‘country’s imported intermediates from a given partner usually
contain intermediates from third nations and even from the nation itself’. Thus, indicators
based on gross trade figures are likely to misrepresent the real importance of foreign suppliers
in a country’s exports. In this section, we use the OECD-WTO Trade in Value Added (TiVA)
data as it reports trade in value-added terms, thus eliminating double-counted items.

Backward participation
Using TiVA data, we derive a relatively accurate measure of backward participation in the form
of the foreign value-added (FVA) content of a country’s exports. The TiVA database contains
information on domestic and foreign value-added components by country and industry. An
increasing number of foreign shares are regarded as evidence of the increasing international
fragmentation of value chains and a heightened measure of dependence on foreign suppliers.
The indicator is calculated as the foreign value-added embodied in the exports of a country,
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as a percentage of its gross exports. For example, for the UK the backward participation
indicator will be calculated as:
𝐅𝐨𝐫𝐞𝐢𝐠𝐧 𝐯𝐚𝐥𝐮𝐞 𝐚𝐝𝐝𝐞𝐝 𝐞𝐦𝐛𝐨𝐝𝐢𝐞𝐝 𝐢𝐧 𝐭𝐡𝐞 𝐔𝐊 𝐞𝐱𝐩𝐨𝐫𝐭𝐬
𝐓𝐨𝐭𝐚𝐥 𝐔𝐊 𝐞𝐱𝐩𝐨𝐫𝐭𝐬

Figure 6.3 depicts the FVA share in exports for the UK and some selected countries
and regions in the world from 2000 to 2011.18

Figure 6.3: Foreign value-added content of exports

It can be seen that, except for the ASEAN group, the foreign value-added content of
exports for many nations and regions has increased over time, illustrating an increasing
reliance by domestic firms on foreign suppliers. For the UK, the share of foreign value-added
in total exports increased from 18% in 2000 to 23% in 2011. This share is slightly lower than
that of Germany, France, and other European Countries.
However, there are important differences across industries. As shown in Table 6.1, the
foreign value-added (FVA) share in the UK exports of basic metals and of electricity, gas and
water increased most rapidly and were by far the highest among all industries in 2011. The
FVA shares also increased rapidly for chemicals and transport equipment, which are all
important industries in terms of their final output value. In contrast, the fragmentation of the
value chains of the service sector industries has evolved slowly. In these industries, the UK
and other similar European economies, such as France and Germany, still retain a high
domestic value-added content in their exports. These patterns are not surprising as they reflect
the technical characteristics of products in different industries. As pointed out by De Backer
and Miroudot (2013), not all products can have their production sliced up across multiple

The time series of the foreign value content in UK’s exports is shown in graph A1 in the annex. Also, a full
comparison of the UK backwards position in relation to the other 57 countries that are covered in the TiVA
database for 2011 is shown in graph A2 in the annex.
18
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countries. Services, for example, are less prone to international fragmentation, especially
where face-to-face interactions between the provider and the customer is required.

Table 6.1: Foreign value-added content of exports

However, an interesting pattern emerges from Table 6.1 when the UK and German
economies are compared. It can be seen that in the more technologically sophisticated
industries (such as electrical and optical equipment; chemicals; transport equipment; and
electricity, gas and water supply), the UK relies more on foreign suppliers than Germany,
whereas the opposite is true for the low-tech industries (e.g., mining and quarrying; textiles,
textile products, leather and footwear; food products, beverages and tobacco; and wood,
paper, paper products, printing and publishing). Ideally, industrial policy should aim at
increasing the domestic value-added content in exports in the more technologically advanced
sectors.
Where does the foreign value-added used in UK’s exports come from? Los et al. (2015)
show that the increasing international fragmentation of value chains ‘is mainly due to increases
in global FVA shares rather than to increases in regional FVA shares’. In Table 6.2 we evaluate
whether this is true for the UK by breaking down the source of origin of foreign value-added
used in UK exports during the period 2000-2011. This table shows that, in line with the findings
of Los et al. (2015), the global FVA share has been higher than the regional FVA share in the
UK’s exports. Also, the global FVA share increased more than its regional counterpart during
the period 2000-2011, mainly due to the increasing importance of Norway and China as
foreign global suppliers. Within the EU region, the main partners contributing to the UK exports
are Germany and France (Germany displaying a significantly higher share and increasing its
importance during the period of analysis).
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Table 6.2: Regional and global FVA shares in UK's total exports

Forward participation
To eliminate any potential double counting arising from Hummel et al. (2001), we use an
alternative indicator, based on the TiVA database, to measure the UK’s forward participation
in GVCs. In order to study the importance of the UK as a supplier of inputs for other countries’
exports, we use the ratio of UK’s domestic value-added embodied in foreign exports over total
UK gross exports:
𝐕𝐀 𝐜𝐨𝐧𝐭𝐞𝐧𝐭 𝐨𝐟 𝐞𝐱𝐩𝐨𝐫𝐭𝐬 𝐨𝐫𝐢𝐠𝐢𝐧𝐚𝐭𝐞𝐝 𝐢𝐧 𝐭𝐡𝐞 𝐔𝐊 𝐚𝐧𝐝 𝐞𝐦𝐛𝐨𝐝𝐢𝐞𝐝 𝐢𝐧 𝐟𝐨𝐫𝐞𝐢𝐠𝐧 𝐞𝐱𝐩𝐨𝐫𝐭𝐬
𝐓𝐨𝐭𝐚𝐥 𝐔𝐊 𝐞𝐱𝐩𝐨𝐫𝐭𝐬

Figure 6.4 depicts the domestic value-added (DVA) of selected economies embodied
in other countries’ exports. As described in the formula above, this indicator is normalized by
the source country’s total exports.19 The graph shows that in 2011, 25% of the UK’s exports
contained value-added that originated in the UK and was embodied in other countries’ exports.
The forward participation of the UK in GVCs in 2011 was slightly higher than was observed in
2000 (at 23.4%). On a global scale, in a group of 64 countries, the UK was placed 18th in terms
of its forward engagement in GVCs in 2011, and its participation was similar to that of the US
and Germany.

19

A full comparison of the UK forward position in relation to the other 57 countries covered in the TiVA database
for 2011 is shown in graph A3 in the annex.
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Figure 6.4: Domestic VA embodied in foreign exports (% total exports of the source
country)

Figure 6.5 shows the sectoral composition of the UK value-added that is used abroad
to produce exported goods. It shows that a substantial fraction of the value-added created in
the UK and used in other countries’ exports comes from the UK’s service sector, most
particularly from the business services and financial intermediation industries. Together, the
service industries accounted for nearly 50% of the total value-added generated in the UK and
embodied in foreign exports in 2009. The UK has also an important presence in the chemicals
and non-mineral products industries, and in mining and quarrying. However, in some hightech sectors, such as electrical and optical equipment and transport equipment, the UK’s
contribution is more modest.
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Figure 6.5: UK's forward participation index by industries in 2009

Wood, paper, paper
products, printing and
publishing
2%

Construction
1%

Manufacturing n.e.c;
recycling
1%

Food products and
beverages
1%

Transport equipment
2%
Other services
3%

Agriculture
0%

Electrical and optical
equipment
4%

Basic metals and
fabricated metal
products
5%

Business services
23%

Wholesale and retail
trade; hotels and
restaurants
6%
Transport and storage;
post and
telecommunications
7%

Financial
intermediation
11%

Electricity, gas and
water supply
7%
Machinery and
equipment n.e.c
8%

Mining and quarrying
10%

Chemicals and nonmetallic mineral
products
10%

Based on the same data source, we could roughly break down the regional distribution
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of the UK’s value-added that is used abroad to produce exporting goods.20 It shows that the
European Union remains the main beneficiary of the value-added generated in the UK.

Figure 6.5. UK's forward participation index by Region
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6.3 Length of GVCs
While the FVA content of a country’s exports is an indicator of the reliance of domestic firms
on foreign suppliers, it does not show how long the value chains are. Specifically, it does not
show how long the production processes are when the intermediate inputs to produce a final
good are sourced from foreign countries. As De Backer and Miroudot (2013) point out, a high
level of foreign value-added could be due to the use of expensive imported inputs in an
otherwise simple value chain. Thus, a measure of the length of the value chain can be used
as a complementary indicator when analysing GVCs.
The index of the number of production stages introduced by Fally (2012) has been
used to measure the length of GVCs in each industry. The index takes value 1 if there is only
a single production stage in the final industry, and it increases when the production of the final
good or service requires the use of intermediate inputs from the same or other industries.
Using the OECD index of number of production stages by industry for selected countries in
2009, we find that, on average, value-added embodied in production goes through 1-2 firms
(one to two stages) before reaching final demand. As Figure 6.6 shows, the average length of
value chains in most industries in the UK is shorter than those in other European economies,
such as Germany or France. This is particularly obvious in the agricultural, mining, and
manufacturing sectors. The service industries, on average, display shorter value chains, and
the length of such chains in the UK is similar to or even longer than their European
counterparts.

20

Although it is not possible to break this down further to region and industry.
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Figure 6.6: Index of production stages by industry

Other services
Business services
Financial intermediation
Transport and storage; post and…
Wholesale and retail trade; hotels and…
Construction
Electricity, gas and water supply
Manufacturing n.e.c; recycling
Transport equipment
Electrical and optical equipment
Machinery and equipment n.e.c
Basic metals and fabricated metal products
Chemicals and non-metallic mineral products
Wood, paper, paper products, printing and…
Textiles, leather and footwear
Food products and beverages
Mining and quarrying
Agriculture
0.0

European Union

Germany

0.5

1.0

France

1.5

2.0

2.5

3.0

3.5

United Kingdom

An obvious question to ask is whether there are significant differences in terms of the
number of domestic and foreign production stages across industries and countries. Figure 6.7
and
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Figure 6.8 break down the GVCs length index into domestic and foreign (international)
production stages. In general, the shorter GVCs in the UK’s non-services industries is
explained by the lower number of both domestic and international production stages.
It is interesting to compare these patterns with the figures on the foreign value-added
content of exports presented in Table 2, where it was shown that the UK relies more on foreign
suppliers than does Germany in some high-tech sectors, such as electronical and optical
equipment, chemicals, and transport equipment. When this is taken in conjunction with the
lower or similar levels of international stages in these industries for the UK and Germany
displayed in

Figure 6.8, this may suggest that the UK uses more expensive imported inputs than
Germany.
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Figure 6.7: Index of domestic production stages by industry
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Figure 6.8: Index of international production stages by industry
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6.4 Upstreamness
Another important question to ask when assessing GVCs is whether countries are specialising
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in stages of the global production processes that are relatively upstream or downstream. The
index of distance to final demand (‘upstreamness’) introduced by Fally (2012) and Antràs et
al. (2012) has been used to measure the relative line position of a country in a GVC. More
specifically, for a given industry in a country, the index measures how many stages of
production are left before the goods or services produced by the industry reach the final
consumers (De Backer and Miroudot, 2013). Countries that specialise in the supply of the raw
materials or intangibles involved at the start of the production process are located upstream
(further away from the final demand), whereas countries specializing in assembling the
processed products or providing customer services are located downstream in the global
production process.
Figure 6.9 shows the index of distance to final demand (for all industries) for some
selected countries in 1995 and 2009. Overall, the UK specialises more in the downstream
stages of the global production process (i.e. it is closer to the final demand) and its
upstreamness index has remained relatively constant over time. In a sample of 58 countries,
the UK was placed 39 according to its upstreamness, and its distance to the final demand has
been one of the most stable in comparison to other economies. The majority of countries have
increased their upstreamness between 1995 and 2009, indicating that most countries are
specialising more in the production of inputs at the beginning of the value chain. This is
particularly noticeable for the Asian economies (which are more likely to specialise in the
production of raw materials), but also for some European economies, such as Austria, Norway,
Ireland, Luxemburg, and Germany (which are likely to have increased their specialisation in
research and design activities at the beginning of the production process). The UK is one of
the few countries in the world that has become slightly more downstream.

Figure 6.9: Index of distance to final demand
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When looking at the index of distance to final demand by industry, high index values
indicate that industries are more involved in upstream activities, whereas lower values are
associated with industries that are focused on downstream activities and are thus closer to
the final demand. Figure 6.10 shows that UK industries vary considerably in terms of their
average line position. ‘Other services’ is the most downstream industry, with most of its output
going directly to final consumers. In contrast, the most upstream industries (‘mining and
quarrying’, and ‘basic metals and fabricated metal products’) tend to involve more production
stages before reaching the end user. Only 4 industries experienced an increase in the level of
upstreamness in the UK between 1995 and 2009 (‘wholesale and retail trade, hotels and
restaurants’; ‘construction’; ‘business services’; and ‘mining and quarrying’), but these
increases were not dramatic.

Figure 6.10: UK index of distance to final demand
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To illustrate how the UK compares with other European countries, Figure 6.11 shows
the index of distance to final demand for the UK, France, Germany, and the European Union
across sectors in 2009. It can be observed that the level of upstreamness of the UK is higher
only in 4 industries, namely mining and quarrying, business services, construction, and food
products and beverages. For many industries, the UK tends to be more downstream than its
European counterparts.

Figure 6.11: Index of distance to final demand
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Overall and in common with several other developed economies, the UK has become
more integrated with the global economy over time. This is reflected in the UK’s degree of both
backward and forward participation. However, there are important differences across the
industrial sectors. While the overall trend shows that the UK’s final manufacturing products
contain increasingly more foreign value-added content, the UK still retains a high domestic
value-added content in their exports in the service sectors. Furthermore, the UK firms’ valueadded contribution in total foreign exports has increased over the years, and the service
industries have accounted for nearly half of the increase.
In summary, by adopting macroeconomic approaches and using aggregate level data,
we have demonstrated the prevalence of the GVCs for industries in the UK, and the overall
positions of those UK industries. However, a better understanding of GVC must be gleaned

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

from transaction data at the firm level, since it is firms rather than countries that are actually
engaged in tinternational production networks. To accurately position firms in the GVCs and
understand the drivers and barriers of firm integration into GVCs, one needs to utilise different
approaches that rely on more disaggregated information at firm or product level, and this is tp
what we turn now.

6.5 Firm’s position in the supply chain
6.5.1 The literature
Studies investigating GVC using firm-level data are scarce. This is largely due to the lack of
information about the trading relationships between firms within and across borders. There
are broadly two strands of literature that inform us about firms’ GVC positions. The first strand
involves measuring firms’ offshoring activity, through which firms relocate their operating
activities across borders to foreign countries.
Offshoring can be a win-win situation for both offshoring companies and the host
economies, as the relocation of production processes improves productivity for both
companies21 and creates jobs in the local economies. However, the fast-developing literature
on offshoring is predominantly concerned with job losses in the home countries as a negative
impact of offshoring. In fact, offshoring activities have opened the debate on the role of
international trade on wage inequality and employment issues in many advanced economies.
OECD (2005) estimates indicate that about 19.2% of total employment in EU15 was affected
by offshoring activity in 2003. Similar findings have been found in USA and Canada, at 18.1%
and 18.6%, respectively.22 So far, the evidence suggests that the majority of occupations at
risk are low-skilled jobs (Kirkegaard, 2004).
Another strand of the literature looks at the distortions caused by financial frictions,
which can impact on a firm’s entry into exporting, its position in the GVCs, and its overall
operations. For example, Manova (2015) measures firms’ participation in GVCs as a selfselected trade regime and looks at whether they participate in international production
processes through substantive processing or purely as product assemblers. The underlying
rationale is that financial constraints have a large impact on cross-border trade and most
especially on foreign transactions, and hence determine a firm’s trade regime. For example,
credit constraints limit the ability of firms to specialise in high value-added products, bonding
them to less profitable segments in GVCs. There is also evidence that financial frictions affect

21

Görzig and Stephan (2002), Girma and Görg (2002, 2004) among others find positive and significant effects
on firm productivity. But it is worth noting that the literature is not conclusive on the positive effects of
offshoring (See a review in OECD, 2006).
22
See Kirkegaard (2004) for more recent estimates on USA.
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a firm’s organisation of the production and export processes (Manova and Yu, 2012).
Although this approach provides valuable insights into firm participation in GVCs, it has
not been widely applied to countries other than China, mainly because information about firms’
adoptions of trade regimes (gained from disclosures made to the Chinese Customs) is
unavailable elsewhere. Aside from this one study, the prime method of studying firms’ GVC
participation has been through the identification of offshoring activity and we will discuss this
in more detail below.
To measure the extent to which a firm offshores its production abroad, one can adopt
employment measures or intermediate input measures. The first studies that focus on the
measurement of offshoring activity rely on the activities of the foreign subsidiaries of
multinational companies (MNCs). This typically means measuring the share of foreign
affiliates’ employment in MNCs’ total employment.23 The ratio thus represents jobs that have
been directly created by MNCs in foreign countries, which is then used as a proxy of a firm’s
involvement in the GVC. However, the employment measure is limited since it does not fully
consider the function of the foreign subsidiary in the MNC’s GVCs. For example, it is hard to
identify the trading relationship between subsidiaries and their parents, or between
subsidiaries and other subsidiaries. This approach therefore provides only partial
understanding of the implications of offshoring on the home country’s economic activity.
The second, and to a degree more accurate, measure of firms’ offshoring activities is
based on estimating the importance to a firm’s production process of the intermediate inputs
imported from offshore production. The rationale is that imported inputs can be considered as
a form of offshoring, on the basis that some production processes, which once took place at
home, have been relocated abroad to be eventually shipped back home as intermediate
inputs. More specifically, this measure is defined as the share of key foreign intermediate
inputs in real terms over firm outputs. It is relatively straightforward to measure a firm’s outputs.
The commonly used ones include the wages bill, value-added, gross output or sales, material
purchases, and total inputs. But it is less easy to measure a firm’s key foreign intermediate
inputs for the following reason.
Even though increasingly available and detailed firm-level data and trade transaction
data on the imports of intermediate inputs have made the calculation possible, it remains tricky
to define the nature of the imports and to obtain precise estimates of the magnitude of
offshoring. Apart from lumping the sum of all imports, a further distinction can be made
according to whether the imported intermediate inputs are material inputs (raw material and
components) or services inputs (consultancy, maintenance, security, cleaning, and catering)

23

For example, studies by Head and Ries (2002) for Japan, Hansson (2005) for Sweden, Ebenstein et al. (2014)
and Ottaviano et al. (2013) for the US, and Becker et al. (2013) for Germany.
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(Görg and Hanley 2005; Görg et al., 2008). Breaking down these intermediate inputs helps
nuance our understanding of the nature of GVCs. Likewise, the offshoring of material inputs
can be further defined by whether they are specific to parts and components, or encompass
all materials. It is also possible to separate the offshoring of finished goods and the offshoring
of intermediate goods (Biscourp and Kramarz, 2007 for France; Mion and Zhu, 2013 for
Belgium).
In addition, to understand the source of offshoring, Hijzen et al. (2010) identify two
other measures of offshoring, namely total offshoring and intra-firm offshoring. The
researchers’ data allows them to distinguish between the imported inputs from foreign
subsidiaries and the outsourcing from other foreign companies. The sum of these imports is
then defined as overall offshoring. Imports from unaffiliated companies proxy for a firm’s armslength offshoring in the foreign market. These measures are then used to understand their
implications on firm’s productivity.
In a somewhat similar vein, Hummels et al. (2014) propose a measure at the firm level
to account for broad and narrow offshoring. The idea behind this measure, which was used
by Feenstra and Hanson (1999) at industry level, is that the more similar the intermediate
inputs are to the firm’s output, the higher will be the substitutability between the firm’s labour
and inputs. The broad offshoring definition measures the total imports, while the narrow one
captures the imports of inputs that are the same as the goods sold by the firm.

6.5.2 The UK evidence
The fear of the offshoring phenomenon started back in 1970s and 1980s when Japanese,
Taiwanese, and South Korean imports were becoming more relevant to the British economy.
But real concerns emerged only in the recent decades that witnessed China’s fast-increasing
presence in the global market (see
Figure 6.12). During this period, the UK’s imports from China have increased more than
fourfold, which in turn has led to a large trade deficit (Merlin-Jones, 2012). Indeed, despite the
UK’s strong export performance during this timeframe, its contribution to the global trade flows
has declined considerably.
Figure 6.12 illustrates a discernible fall in the UK’s share of global exports from 4.4% in the
early 2000s to about 2.6% in 2011.
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Figure 6.12: The Share of Global Exports

Source: Merlin-Jones, 2012

Responding to enhanced global competition, the past decades have seen the UK’s
manufacturing industries shifting their production from low-skill-intensive goods towards more
high-skill-intensive/high quality goods in order to retain customers both at home and abroad
(Merlin-Jones, 2012). By offering services and goods embedded with high technological
advantages, firms ensure their survival and gain market share at home and in the foreign
markets.
New strategies and business operations have thus emerged, including an increased
level of offshoring. In addition, moving towards more advanced production processes means
that firms are able to produce more goods with fewer workers. The fragmentation of global
production in recent decades also means that more businesses can source cheaper
intermediate inputs or offshore their production of components elsewhere in the global
markets. Figure 6.13 shows the overall trend of the increase in the UK’s manufacturing
production figures in contrast to its employment decline over the period 2000-2008.24

24

Offshoring activities are not necessarily the only, or even the major, reason for the decline of employment.
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Figure 6.13: The UK’s Manufacturing Productivity, 2000=100

Source: OECD, STAN Database, Merlin-Jones (2012).

A good example can be seen in the UK’s textile and clothing manufacturing sectors.
Over recent decades there has been a drastic decline in these sectors’ production levels,
despite a rise in consumer spending on the products. In fact, empirical evidence shows that
since the 1990s, employment figures have declined by almost 60% in these sectors
(Colquhoun et al., 2004). The main driving force of this fall has been the relocation of
businesses into labour intensive countries, which has substantially cut production costs.
However, it is worth noting that the overall trends described above vary across sectors. Some
services sectors in the UK have been consistently expanding, and according to some
estimates, have been able to offset the loss of jobs in other sectors (Colquhoun et al., 2004).
For example, despite the visible offshoring of business services such as IT and software
services to India, the gains in terms of industry output and employment growth still outweigh
the losses. During 1995-2002, around 4 million individuals were employed in the ICT sectors,
exports grew from £11.7 billion to around £32 billion, while import figures saw an increase
from £6 billion to approximately £14 billion (Abramovsky et al., 2004).

The impact
Evidence on the UK’s offshoring activities is limited. This is largely due to the lack of trade
transaction data, with a consequent dearth of empirical studies relying on the second approach
(intermediate input measurement) to assess UK firms’ GVC positions. Further, there is limited
effort being made to quantify and analyse the offshoring of UK firms based on the employment
measure.
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The earlier evidence highlights the positive effects of offshoring on firm performance,
based on studies of manufacturing firms. They show that higher offshoring patterns lead to
more job creation and boost firms’ turnover, and have little impact on wages at home (Görg,
Greenaway, and Kneller, 2008). Moreover, the majority of UK businesses tend to offshore into
other OCED countries rather than into the developing countries, which helps maintain their
overall level of production standards.
The more recent studies that examine the effect of offshoring highlight that, overall, job
creation in the UK has outweighed the losses. Box 1 lists a few examples of companies that
have engaged in offshoring activity. For example, in 2006 Barclays Bank was the first bank to
move some of its services to India prompting many others to follow suit and move their
services or production processes to the developing countries. However, this has not
substantially affected the overall national employment figures. On the whole, offshoring is
considered to have a positve effect on sectoral employment (Hijzen and Swaim, 2007). That
is, it does not affect the overall industry’s employment, even though there may be some
negative intra-industry effects.
In addition to employment, offshoring may have consequences on welfare at both the
individual and spatial level. First, industry clustering and workforce composition mean that

Box 1: Example of the UK Companies Offshoring Activity










British Airways was an early offshorer. In May 2002 it created call
centres in India to handle flight booking and processing.
Caldeira UK’s production was first offshored in 2004, at the cost of three
quarters of Caldeira’s 200-strong UK workforce. The British factory
was replaced with 200 Chinese workers working for 20p an hour in a
factory five times larger than the retained 50-strong Kirby operation.
Adecco opened offices in India to supply workers to call centres located
in the region.
Reuters opened a new centre in Bangalore to source financial news.
Royal and Sun Alliance announced in October 2004 its decision to
outsource 110 jobs to India, adding to the estimated 50,000 posts
already offshored from the UK in past two years.
Aviva transferred 2350 jobs from Britain to India in October 2003 and
doubled its jobs exports to 7000 in October 2004.
Barclays Bank, HSBC, and Prudential engaged in offshoring activity
in recent years.

exposure to relocation is not spatially uniform. The UK’s industries have undergone in recent
decades some subtantial concentration in specific tasks, leading to the so-called ‘job
polarisation’ effect (Goos and Manning 2007). According to this study, job polarisation can

abs_lloyds@aston.ac.uk
www.lbpresearch.ac.uk

explain between 33% to 54% of wage differentials over the period 1976-1995. Furthermore,
we see a trend for jobs to split into routine and non-routine, with the routine types of jobs
experiencing a drastic decline since 1998, while non-routine tasks have experienced an
upward trend (Figure 6.14)

Figure 6.14: Job Polarisation in the UK

Source: Gagliardi et al. (2015)

This concentration of specific tasks/jobs combined with various offshoring activities in
different industrial sectors leads to spatial imbalances in the effects of relocation on specific
local areas. Figure 6.15 shows the distribution of routine tasks, reflecting varying industry
concentration across space. What the evidence suggests is that the employment measure of
offshoring may have more effect in those locations where the more routine tasks are
performed (Gagliardi et al., 2015).
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Figure 6.15: Distribution of Routine Tasks in the UK

Source: Gagliardi et al. (2015). High values highlight more routine tasks performent in the Travel to
Work Area

Finally, the evidence on offshoring activity in the UK is mainly based on employment
measures. Unfortunately, evidence of offshoring activity based on intermediate inputs at firm
level in the UK does not exist, so far as we know. Analysis conducted at this granular level,
currently unfeasible owing to the lack of micro-databases, would allow researchers to
investigate the wider effectcs of the relocation phenomenon and potentially establish its true
economic impact, something that cannot be achieved by the use of employment figures.

6.6 Summary
In this chapter we have reviewed global value chains, examining the concept and discussing
the empirical methodologies used to identify and quantify the GVCs phenomenon. The
increasingly available value-added trade data at the country and industry levels make it
possible to derive more accurate measures of countries’ participation in GVCs. This assists in
building an overall picture of the globally fragmented production stream. But knowledge in this
topic remains much constrained by data availability.
Employing the OECD-WTO Trade in Value Added (TiVA) data, we present some key
measures of the UK’s GVC position. We highlight the main conclusions for the UK (i.e. those
already summarized at the beginning of this chapter).
To better understand the GVCs, one needs to adopt transaction data at the firm level,
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since it is firms rather than countries that are the agents actually engaged in the international
production networks. However, a firm’s position in the GVCs is hard to measure and the
evidence is very limited. Measuring firms’ offshoring activities has been the main approach
that has been adopted so far, and most of the research relies on the job counts of these
offshoring activities to proxy firms’ participation in the GVCs.
There is evidence that UK firms in some sectors have moved towards more advanced
production processes and sourced their inputs from cheaper intermediate markets, but there
are no precise statistics for this. In addition, the existing evidence suggests that offshoring
leads to productivity gains and overall employment-boosting effects, while there are negative
intra-industry effects. The main concern is job polarisation as a result of spatial imbalance
across local regions and industries of the negative employment impact of offshoring.
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7. Concluding Remarks
As one of the largest economies in the world, the UK has solid foundations for being open,
dynamic, and competitive. It was the 10th largest global exporter and the 4th largest global
importer in 2017. i Its exports show a high level of complexity, reflecting the strengths of the
knowledge economy. A few leading manufacturing sectors and service sectors in the UK
create high value-added, not just for the UK but also for its trading partners.
But the UK faces the major challenge of the productivity conundrum. As this whitepaper
concludes, productivity is the key to trade participation and performance. Productivity
underlies the competitive advantages of producing goods and services in this country or
elsewhere, and by derivation, the country’s position in GVCs. Conversely, trade participation
is also key to productivity enhancement. Hence, the priorities for improving UK productivity
coincide with those for promoting UK trade and its position in the GVCs. Firms need to have
the confidence and capacities to invest, on innovation in particular. Skills problems need to be
better understood and tackled accordingly. In addition, it is important to note that it is not just
exporters that matter to the UK trade, but also the non-exporters that serve the value chains.
In analysing the key productivity issue, and indeed all the component elements of UK
trade, it is critically important that we understand the need to research below the big headline
statistics. These themes and others will be explored in more detail in the subsequent Papers.
Finally, there are important gaps of knowledge that need to be filled. Further investigate
trade elasticities not just from demand side, but also from a supply side perspective. More
work is necessary from a disaggregate point of view – at sectoral and firm level. A more up to
date research at a disaggregate level that looks not only at demand side, but also at supply
side, will shed further light on the trade opportunities, export and import, for the UK after Brexit.
The UK’s high value-added trade is among service sectors and a few manufacturing
sectors. But we know little of the dynamics and evolution the UK firms’ position in the global
value chains. This warrants a series of research to understand the drivers and consequences
of firm’s sectors, region’s and country’s GVCs.
Research is needed to further investigate the uneven distribution of exporters among
heterogeneous firm groups and the prevalence of the “Happy Few” in the UK and the
implications on the UK industries and the economy.
It is also essential to understand intermittent exporters in the UK and research on their
firm strategy and the areas in which policy may be of assistance. The links between FDI, both
outward and inward, and exports are complicated. To fully comprehend the trade flows of FDI
engaging firms, one needs to understand the motivations of the multinationals and their
investment and trading approaches. This is increasingly challenging given these global firms
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act in complicated networks of knowledge, skills, technology and markets, and their
investments are not always tangible. More efforts are needed to advance our knowledge on
that front.
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