TECHNOLOGY EXPORTS

The evolution of Spain’s high-
tech exports through 2023

Spain’s high-tech product export intensity ranked sixteenth in the EU-27 in 2022, which
is a considerable improvement from its position between 2014 and 2018. Given the role
played by the high-tech manufacturing industry in unlocking sustained competitiveness
gains, strategies are needed to further improve Spain’s recent achievements in this
area and to start to close the technology gap with other countries.

Abstract: Spain’s high-tech product export
intensity ranked sixteenth in the EU-27 in
2022, which is a considerable improvement
from its position between 2014 and 2018.
Despite this recent convergence with the
EU, Spain’s trade deficit in this product
category has widened to €16.8 billion in
2023. The biggest contributor to that deficit
was the electronics-telecommunications
sector (deficit of 11.1 billion euros), followed
by computers-office machinery and scientific
instruments. Elsewhere, of the sectors
reporting a surplus, the largest was less than
€700 million. The best performers in that
respect were the armament, non-electrical

machinery, aerospace and pharmaceuticals
sectors. In the latter sector, export volumes
to Belgium between 2021-2023 were very
significant, yet atypical. Given the role played
by the high-tech manufacturing industry in
unlocking sustained competitiveness gains,
strategies are needed to further improve
Spain’s recent achievements in this area and
to start to close the technology gap with other
countries.

Foreword

The linkage between exports of high-tech
products and economic growth has been
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Mario Draghi’s recent report on the outlook for competitiveness in the

EU concludes that the lack of innovation clusters devoted to fostering
the sale of high-tech products is one of the barriers holding the EU
back from lifting its competitiveness. v

clearly established (Falck, 2009), with
interest in what determines these exports
increasing of late. Sepehrdoust et al. (2021)
analyse the influence of scientific productivity;
Ozsoy et al. (2022) emphasise the use
of information and communication
technologies; Navarro Zapata et al. (2022)
find positive impacts associated with a
series of factors linked to the knowledge
economy; Adbullah et al. (2023) highlight
the positive impact of participating in
global value chains; and Manzetti and
Osang (2024) focus their work on studying
the impact of government -effectiveness,
regulatory stability and the rule of law.

This issue is also relevant for economic policy.
Mario Draghi’s recent report on the outlook
for competitiveness in the EU concludes
that the lack of innovation clusters (made up
of universities, large companies, start-ups
and venture capitalists) devoted to fostering
the sale of high-tech products is one of the
barriers holding the EU back from lifting
its competitiveness (Draghi, 2024, p. 25).
Exports of high-tech products can be seen as a
good proxy for the existence and effectiveness
of those clusters.

With the aim of contributing to this debate,
this paper provides the most recent data
for Spanish exports of high-tech products,
carrying on from earlier studies but also
providing new analyses with respect previous
papers (Xifré, 2014, 2018, 2020, 2023).

It relies on the high-tech sector definitions
provided by the OECD and Eurostat, specifically
nine sectors: aerospace, armament, chemistry,
computers and office machinery, electrical
machinery, electronics-telecommunications,
non-electrical machinery, pharmaceuticals
and scientific instruments. The annex to this
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paper provides the detailed composition of
the above nine sectors using the SITC Rev. 4
classification. [1] It also uses two Eurostat
sources. Firstly, the statistics that measure the
share of total exports commanded by high-
tech products (export intensity). Secondly,
and for much of the underlying analysis, duly-
processes microdata taken from COMEXT,
which provides disaggregated international
trade figures (six-digit disaggregation of the
Harmonised System).

High-tech export intensity relative to
the EU

Exhibit 1 provides the share of high-tech
product exports in total goods exports for the
EUmember statesfor2014,2018 and 2022 (the
most recent year for which this information is
available). In 2022, Spain ranked sixteenth
on this list, with an intensity of 8.46%. That
position, while in the bottom half of the
ranking, marks considerable progress from
2018 (#25 | intensity of 5.5%) and 2014 (#24
| intensity of 5.1%). For further context, note
that the EU as a whole has been gradually
increasing its high-tech export intensity,
from 15.3% in 2014 to 17.3% in 2022.

At the top of the list in 2022 are two small-
sized economies (Ireland and Malta). The
highest-ranked economy of considerable size
is the Netherlands, which has managed to
keep its export intensity at 20% in all three
years analysed. Germany presents an even
more stable profile, with high-tech products
accounting for an almost fixed share of total
exports of 15%. France has always ranked
ahead of Spain and Italy was also ahead in
2014 and 2018; in 2022, however, Spain
overtook Italy by one spot.
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Exhibit 1 Share of EU exports of high-tech products relative to total
exports, 2014, 2018 and 2022
Percentage
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Net balance of Spanish high-tech the disaggregated data taken from Eurostat’s
exports COMEXT database.

Exhibit 2 shows Spanish exports and imports

and the net balance of trade in high-tech It shows that the balance of trade in high-
products between 2013 and 2023. The tech products has been negative throughout
source of the data analysed from here on is  the period analysed, and increasingly so with

Exhibit 2 Spanish exports and imports of high-tech products and
balance of trade, 2013-2023
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Exhibit 3
2013-2023

Billions of euros

Net exports (balance of trade) of high-tech products by sector,
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time. The deficit has more than doubled since
2013, from 7.2 billion euros to 16.8 billion
euros in 2023. In the series analysed, both
exports and imports increased subsequent
to the pandemic, in 2021 and 2022, to well
above the pre-pandemic trendline. 2023, on
the other hand, was marked by the largest

Exhibit 4
2023
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drop of the entire series in both flows, probably
reflecting a correction process following the
atypical increases in the two previous years.

Exhibit 3 breaks down the aggregate Spanish
trade deficit in high-tech products into the
main product categories for 2013-2023

Spanish exports and imports of high-tech products by sector,
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and Exhibit 4 breaks down exports and
imports in 2023 for all the product groups, in
descending order of value of exports.

Both exhibits show that the sector responsible
for the bulk of the overall deficit is electronics-
telecommunications, whose deficit has
jumped from 4.8 billion euros in 2013 to
11.1 billion euros in 2023, accounting for two-
thirds of the total deficit that year. The next
biggest contributors to the overall deficit in
2023 were computers and office machinery
(deficit of 4 billion euros) and scientific
instruments (3.7 billion euros).

Turning to the sectors that reported a surplus,
none of them managed to generate a
surplusofmorethan7oomillioneuros. Thefour
best-performing segments were armament
(683 million euros), followed by non-electrical

Exhibit 5
20 destinations, 2023

The evolution of Spain’s high-tech exports through 2023

machinery (624 million euros), aerospace
(603 million euros) and pharmaceuticals
(577 million euros). The other sector to record
a surplus, albeit much lower, was chemicals
(281 million euros).

The trend depicted by Exhibit 3 reveals
the pharmaceuticals sector as an outlier in
2022, when it recorded a surplus of 6.79
billion euros, in contrast to systematic
deficits between 2013 and 2021 and a modest
surplus of 579 million euros in 2023. We will
analyse this phenomenon further on.

Geographical concentration of
exports and imports

Exhibit 5 represents, for 2023, Spanish
exports of high-tech products to the top
20 destination markets as bars, with a line
depicting the cumulative share from the top

Spanish exports of high-tech products to the top
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The six largest markets account for almost 60% of total Spanish

high-tech exports — Belgium ranks first, with a share of 17.4%
of the total, followed by France (with nearly 11%) and Germany

(almost 8%).

destination to the country in question relative
to total exports.

The six largest markets account for almost
60% of total Spanish high-tech exports.
Notably, Belgium ranks first, with a share
of 17.4% of the total, followed by France
(with nearly 11%) and Germany (almost 8%).
In fact, seven of the top nine destinations are EU
member states (the other two being the UK
and US). As a whole, the top 20 destinations
account for close to 82% of total high-tech
exports.

Focusing on the top six destinations in
2023 (Belgium, France, Germany, the UK,
US and Portugal), Exhibit 6 shows Spanish
exports to these markets between 2013 and
2023. Between 2013 and 2020, Spain’s
most important markets were France and

Exhibit 6
destinations in 2023
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2016

Germany. Belgium bursts onto the scene,
without precedent, in 2021 (5.79 billion
euros), outperforming all the other markets
in 2022 (13.16 billion euros) and remaining
the number one destination in 2023 (4.62
billion euros).

Detailed analysis of the growth in exports to
Belgium reveals that the pharmaceuticals
sector is behind the trend. Exhibit 7 shows
exports of Spanish pharmaceuticals products
to Belgium between 2019 and 2023.

If we relate the figures in Exhibit 7 with those
in Exhibit 2, we observe that an atypical and
extremely high share of Spanish high-tech
exports worldwide is accounted for by
exports of pharmaceuticals products to
Belgium. In 2022, this sector-country

Spanish exports of high-tech products to the top six

2017 2018 2019 2020 2021 2022 2023

Germany mUK ~US ' Portugal
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The evolution of Spain’s high-tech exports through 2023

In 2022, this sector-country combination (pharmaceuticals products/

Belgium) alone accounted for 37% of total high-tech exports (22% in 2021

and 16% in 2023).

Exhibit 7
2019-2023
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combination alone accounted for 37% of total
high-tech exports (22% in 2021 and 16% in
2023). Although the reasons for this atypical
pattern need to be studied in greater detail, it
is reasonable to assume that it is not derived
solely from satisfying Belgian demand for
Spanish pharmaceuticals products but rather
has more to do with some form of reallocation
of productive activity in this sector.

To round out the analysis, we look at the
concentration of Spanish imports of high-tech

14

2021

2022 2023

products. Exhibit 8 is analogous to Exhibit 5
but represents the value of imports. It shows
that Spanish high-tech imports are even
more concentrated than its exports, with
the top six markets of origin (Netherlands,
Germany, China, the US, Italy and France)
accounting for nearly 70% of the total.

Exhibit 9 is in turn the mirror of Exhibit 6,
presenting Spanish imports from the top six
markets of origin. It reveals a more stable
geographical pattern in imports than

Spanish high-tech imports are even more concentrated than its

exports, with the top six markets of origin (Netherlands, Germany,
China, the US, ltaly and France) accounting for nearly 70% of the

total. 3
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Exhibit 8
of origin, 2023

Spanish imports of high-tech products from the top 20 markets

Billions of euros and cumulative share of total imports from the top market of origin,
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in exports. In 10 of the 11 years analysed,
the main source of Spanish imports was the
Netherlands, followed by Germany and then
by China. 2022 was the exception. That year,

Exhibit 9

China was the main source of Spanish high-tech
imports (7.31 billion euros), with electronics-
telecommunications accounting for the bulk
of that flow.

Spanish imports of high-tech products from the top

six markets of origin in 2023
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Conclusions

Exports of technological products, beyond
their direct impact on wealth generation and
progress, are a very good proxy for the health
of the innovation ecosystem, or innovation
clusters, in a country. To be able to export
technological products, a company has to be
able to complete the entire technology and
innovation cycle: access to basic science,
ability to adapt innovations and sufficient
knowledge of the international markets for
these niche products.

From that perspective, an analysis of
the trend between 2013 and 2023 yields
ambivalent results. On the one hand, Spain
has converged considerably towards the rest
of the EU-27 in terms of the technological
intensity of its exports. Having ranked
towards the very bottom of the bloc’s ranking
in 2014 and 2018, it climbed to the sixteenth
position by 2022. However, these positive
outcomes are overshadowed by a growing
trade deficit in high-tech products: year after
year, Spain is becoming more dependent
on technology imports. This dependence
is particularly pronounced in electronics-
telecommunications, computers and office
machinery and scientific instruments. On
the other hand, Spain is presenting modest
surpluses in the armament, non-electrical
machinery, aerospace and pharmaceuticals
sectors, in the latter instance due to an
anomalous increase in exports to Belgium.

As recently underlined by Mario Draghi
(Draghi, 2024), investment in technology and
productivity gains are critical to maintaining
the FEuropean social model and, perhaps
even the EU’s very survival. In his report,
Draghi proposes several specific measures,
some of which target technology sectors in
which Spain comes up short. Moreover, a
country needs to have cross-cutting policies to
foster education, R&D investment stability and
better regulations, for sector-specific policies to
be more effective. Although we face some truly
important challenges, we have well-calibrated
assessments and recommendations to turn to.

Notes

[1] Refer also to https://ec.europa.eu/eurostat/
cache/metadata/Annexes/htec_esms_an_5.
pdf

The evolution of Spain’s high-tech exports through 2023
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Annex

The evolution of Spain’s high-tech exports through 2023

High-tech products according to the OECD and Eurostat (SITC Rev. 4)

Aerospace

Computers and
office Machinery

Electronics-
telecommunications

Pharmaceuticals

Scientific
instruments

(714-714.89-714.99)+
7921+

792.2+792.3+792.4+

792.5+

792.91+
792.93+

874.11
751.94+

751.95+

752+
759.97

763.31+
763.8+
(764-764.93-764.99)+

772.2+
772.61+
773.18+
776.25+
776.27+
776.3+
776.4+
776.8+
898.44+
898.46
541.3+
541.5+
541.6+
5421+

542.2

774+

871+
87211+

(874-874.11-874.2)+

881.11+
881.21+
884.11+
884.19+

SITC Rev. 4 code

Aeroplane motors, excluding 714.89 and 714.99
Helicopters

Aeroplanes and other aircraft, mechanically-propelled
(other than helicopters)

Spacecraft (including satellites) and spacecraft launch
vehicles

Propellers and rotors and parts thereof
Undercarriages and parts thereof

Direction finding compasses; other navigational
instruments and appliances

Multifunction office machines, capable of connecting to
a computer or a network

Other office machines, capable of connecting to
computer or a network

Computers
Parts and accessories of group 752

Sound recording or reproducing apparatus operated by
coins, bank cards, etc.

Video apparatus

Telecommunications equipment, excluding 764.93 and
764.99

Printed circuits

Electrical boards and consoles < 1000V
Optical fibre cables

Microwave tubes

Other valves and tubes

Semiconductor devices

Electronic integrated circuits
Piezoelectric crystals

Optical media

Semiconductor media

Antibiotics

Hormones and their derivatives
Glycosides, glands, antisera, vaccines
Medicaments containing antibiotics or derivatives thereof

Medicaments containing hormones or other products of
subgroup 541.5

Electrodiagnostic apparatus for medicine or surgery and
radiological apparatus

Optical instruments and apparatus
Dental drill engines

Measuring instruments and apparatus, excluding
874.11, 874.2

Photographic cameras

Cinematographic cameras

Contact lenses

Optical fibres other than those of heading 773.1

(899.6-899.65-899.69) Orthopaedic appliances, excluding 899.65, 899.69
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High-tech products according to the OECD and Eurostat (SITC Rev. 4)

Continued

SITC Rev. 4 code

778.6-778.61-778.66-

Electrical machinery RS
778.7+
778.84
522.22+
522.23+
522.29+
522.69+
525+
531+
574.33+
591
714.89+
714.99+
718.7+
728.47+

Chemistry

731.1+

731.31+
731.35+
731.42+
731.44+

731.51+
Non-electrical 731.53+
machinery 731.61+

731.63+
731.65+

733.12+

733.14+
733.16+
735.9+

737.33+

737.35

891

Electrical capacitors, fixed, variable or adjustable, ex-
cluding 778.61, 778.66, 778.69

Electrical machines, having individual functions
Electric sound or visual signalling apparatus

Selenium, tellurium, phosphorus, arsenic and boron
Silicon

Calcium, strontium and barium

Other inorganic bases

Radioactive materials

Synthetic organic colouring matter and colour lakes
Polyethylene terephthalate

Insecticides, disinfectants

Other gas turbines

Part of gas turbines

Nuclear reactors and parts thereof, fuel elements, etc.
Machinery and apparatus for isotopic separation

Machine-tools working by laser or other light or photon
beam, etc.

Horizontal lathes, numerically controlled

Other lathes, numerically controlled

Other drilling machines, numerically controlled

Other boring-milling machines, numerically controlled
Milling machines, knee-type, numerically controlled
Other milling machines, numerically controlled
Flat-surface grinding machines, numerically controlled
Other grinding machines, numerically controlled
Sharpening machines, numerically controlled

Bending, folding, straightening or flattening machines,
numerically controlled

Shearing machines, numerically controlled
Punching machines, numerically controlled
Parts and accessories of 731 and 733

Machines and apparatus for resistance welding of metal,
fully or partly automatic

Machines and apparatus for arc welding of metal, fully
or partly automatic

Arms and ammunition
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