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Abstract:	In	the	context	of	economic	globalization,	technology	is	a	key	factor	in	
boosting	 growth	 and	 competitiveness	 in	 the	 business	world.	 Technologically	
intensive	 companies	 have	more	 innovation,	 gain	 new	markets,	 use	 available	
resources	 more	 productively,	 and	 generally	 offer	 more	 to	 the	 people	 they	
employ.	Europe	spends	less	on	R&D,	compared	to	the	US	and	Japan,	mainly	due	
to	lower	levels	of	private	investment.	The	lower	share	of	HTC	in	the	EU	is	the	
reason	for	half	of	the	EU's	lag	behind	the	US.	The	aim	of	this	paper	is	therefore	
to	 present	 the	 importance	 of	 high	–	 tech	 companies	 for	 EU	 economy	 and	 to	
evaluate	the	steering	of	Europe	2020	grand	strategies	towards	active	support	
of	HTCs	and	estimate,	how	Europe	2030	strategies	will	 continue	 the	effort	of	
boosting	EU	economy.	
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1.	Introduction		
Technology	is	a	key	driver	in	the	global	economy	(Morrison	2002,	279).	In	the	
context	 of	 economic	 globalization,	 technology	 is	 a	 key	 factor	 in	 boosting	
growth	and	competitiveness	in	the	business	world.	This	is	also	one	of	the	key	
aspects	of	European	grand	strategies,	aiming	 to	achieve	smart,	 sustainable	
and	includive	growth	(Rončević	2019;	Makarovič	et	al.	2014).	Technologically	
intensive	companies	have	more	innovation,	gain	new	markets,	use	available	
resources	more	 productively,	 and	 generally	 offer	more	 to	 the	 people	 they	
employ.	High-tech	companies	are	the	ones	whose	products	are	expanding	the	
fastest	in	international	trade,	and	their	dynamics	help	to	improve	efficiency	
in	other	sectors	(Hatzichronoglou	1997,	4).	The	lower	share	of	VTP	in	the	EU	
is	the	reason	for	half	of	the	EU's	lag	behind	the	US	(ibid.).	
The	OECD	Secretariat	has	identified	the	methods	used	to	classify	sectors	

and	 products	 by	 level	 of	 technology	 and	 has	 drawn	 up	 two	 lists:	 one	 for	
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activities	(sectoral	approach)	and	the	other	for	products	(product	approach).	
The	data	used	in	compiling	the	list	by	activity	are	based	on	the	International	
Standard	 Classification	 of	 Industrial	 Activities,	 ISIC	 Rev	 2.	 The	 new	
classification	covers	only	the	manufacturing	industry.	They	set	the	intensity	
of	research	and	development	(R&D)	as	the	only	criterion,	based	on	which	they	
identified	four	groups:	high,	medium-high,	medium-low	and	low	technologies	
(Hatzichronoglou	 1997,	 4–5).	 The	 product-by-product	 approach	 has	 been	
developed	to	supplement	the	list	by	activity	and	provides	a	more	appropriate	
tool	 for	 analyzing	 international	 trade.	 It	 is	 based	 on	 the	 Standard	
International	Trade	Classification,	SITC	Rev	3	(Hatzichronoglou	1997,	4).	
We	 distinguish	 between	 two	 types	 of	 technologies	 (see	 European	

Commission,	 Eurostat	 2014),	 namely	 production	 and	 knowledge-based	
technology.	Eurostat	uses	aggregation	of	industrial	production	according	to	
technological	complexity.	It	identifies	four	levels:	high	technology,	medium-
high,	medium-low	and	low	technology1.	Following	a	similar	procedure	as	for	
manufacturing,	 Eurostat	 on	 subdividing	 the	 services	 sector	 as	 knowledge-
based	 services	 and	 services	 based	 on	 the	 lower	 level	 of	 knowledge.	
Aggregation	 of	 services	 is	 done	 only	 at	 level	 2	 (European	 Commission,	
Eurostat	 2014).	 We	 are	 pointing	 out	 the	 classification	 due	 to	 its	 strict	
differentiation	and	due	to	the	general	assumption,	what	high	technology	is.	
Companies	might	be	using	high-tech	products	and	procedures,	which	does	
not	qualify	them	high-tech	companies.	
	
	
2.	The	importance	of	the	high-tech	sector	for	the	economy	
In	 the	 global	 competition	 for	 competitiveness	 (European	 Commission,	
Eurostat	 2016a),	 the	 creation,	 exploitation	 and	 commercialization	 of	 new	
technologies	 are	 essential.	 In	 the	 context	 of	 economic	 globalization,	
technology	 is	a	key	 factor	 in	promoting	growth	and	competitiveness	in	the	
business	 world.	 The	 high-tech	 sector	 and	 enterprises	 are	 a	 key	 driver	 of	
economic	growth	and	productivity	and	generally	provide	high	added	value	
                                                             
1	 High	 technology	 (products):	 Manufacture	 of	 pharmaceutical	 raw	materials	 and	
preparations,	Manufacture	of	computer,	electronic	and	optical	products,	Manufacture	
of	aircraft	and	spacecraft.	
Medium-high	 technology	 (products):	 Manufacture	 of	 chemicals	 and	 chemical	
products,	 Manufacture	 of	 weapons	 and	 ammunition,	 Manufacture	 of	 electrical	
equipment,	Manufacture	of	other	machinery	and	equipment,	Manufacture	of	motor	
vehicles,	trailers	and	semi-trailers,	Manufacture	of	other	transport	equipment,	Ship	
and	boat	construction,	except	Manufacture	of	aircraft	and	spacecraft,	Manufacture	of	
medical	instruments,	appliances	and	supplies.	
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and	 well-paid	 jobs.	 Investment	 in	 research,	 development,	 innovation	 and	
skills	is	therefore	a	key	policy	area	for	the	EU,	as	it	is	essential	for	economic	
growth	and	the	development	of	a	knowledge-based	economy	(ibid.).	
	A	study	of	a	cluster	of	high-tech	companies	in	Montana	(USA)	(Barkey	et	

al.	 2015)	 showed	that	 the	 growth	of	high-tech	 companies	by	 almost	 every	
criterion	 is	outpacing	other	sectors	of	 the	 economy	 in	 the	country,	both	 in	
terms	of	employment	and	expected	revenues.	Fold	growth	rate	throughout	
the	country.	Employment	 in	high-tech	companies	 is	paid	much	better	 than	
elsewhere	 in	 the	 economy.	 On	 average,	 high-tech	 companies	 are	 smaller,	
younger	and	more	growth-oriented.	High-tech	companies	that	are	members	
of	the	Montana	cluster	raised	wage	rates	by	7%	in	2013,	which	is	significantly	
more	than	the	1.4%	growth	rate	of	real	wages	in	the	private	sector.	Cluster	
members	planned	more	than	400	new	jobs	in	2015	or	a	15%	increase,	which	
represents	 a	much	 higher	 growth	 in	 the	 number	 of	 jobs	 compared	 to	 the	
economy	as	a	whole	(ibid.).	
The	dynamics	of	the	high-tech	sector	can	help	to	improve	efficiency	also	in	

other	sectors	(European	Commission,	Eurostat	2016).	The	results	of	a	study	
(Tongbin	et	al.	2015)	on	the	effects	of	the	high-tech	industry	on	various	areas	
of	 the	Chinese	national	 economy	 show	 that	 the	high-tech	 industry	has	 the	
most	direct	and	significant	impact	on	the	secondary	industry	(mining,	energy,	
industry,	construction,	A/N)	it	can	have	exceptional	and	strong	effects	on	the	
growth	of	secondary	industry	production,	but	it	can	show	itself	 in	a	longer	
time	 lag.	 The	 effects	 on	 the	 tertiary	 industry	 (services,	 transport,	 trade,	
tourism,	 A/N)	 cannot	 yet	 be	 shown	 or	 they	 are	 relatively	weak,	 but	 their	
permeability	 is	 rapid.	 It	was	 found	that	 the	 impact	of	high	 technologies	on	
capital	accumulation	in	both	the	secondary	and	tertiary	sectors	has	increased	
significantly	(ibid.).	
Certain	 specificities	 in	 the	high-tech	 sector	 cannot	be	detected	 in	other	

sectors.	 One	 of	 these	 is	 the	 role	 of	 the	 entrepreneur's	 personal	 capital	 in	
operating	 in	 high-	 and	 low-tech	 demanding	 industries.	 In	 Japan	 (Kato	 and	
Hunjo	2015),	the	survival	factors	of	start-ups	were	studied,	where	exit	routes	
were	also	considered,	 thus	distinguishing	between	errors	 (eg.	bankruptcy)	
and	 other	 forms	 of	 "failure"	 (eg.	 voluntary	 liquidation,	 merger,	 etc.).	 The	
results	showed	that	entrepreneurs'	personal	capital,	measured	as	education,	
and	is	important	in	reducing	the	likelihood	of	bankruptcy	in	high-tech	sectors,	
but	this	is	not	the	case	for	less-developed	sectors.	In	addition,	they	found	that	
in	 companies	 run	 by	 entrepreneurs	 with	 a	 high	 level	 of	 personal	 capital,	
mergers	 are	 likely	 to	 occur,	 especially	 in	 the	 high-tech	 sectors.	 They	 also	
found	that	entrepreneurs	coming	from	the	natural	sciences	are	less	in	favour	
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of	 mergers	 than	 those	 coming	 from	 the	 social	 sciences,	 especially	 in	 less	
developed	sectors	(ibid.).	
Intellectual	capital	is	relevant	to	each	sector.	It	is	of	particular	importance	

for	maintaining	 a	 competitive	 advantage	 (Hsu	 and	 Chang	 2011)	 in	 a	 fast-
growing	 high-tech	 industry.	 Taiwan's	 high-tech	 industry	 has	 high	 added	
value,	surpassing	the	global	industry	over	the	past	decade.	It	seeks	to	expand	
its	leadership	in	high	technology	by	creating	higher-value	silicon	intellectual	
property	and	 increasing	reuse.	Since	2002,	 the	Taiwan	Stock	Exchange	has	
even	 gradually	 established	 a	 system	 of	 information	 disclosure	 and	
transparent	ranking	of	all	companies.	The	classification	system	assumes	that	
more	 voluntarily	 disclosed	 information	 about	 companies	 could	 increase	
investor	 monitoring,	 reduce	 risk	 assessment	 and	 improve	 governance.	
However,	high-tech	companies	are	concerned	that	disclosure	of	intellectual	
capital	could	put	companies	at	a	competitive	disadvantage.	They	have	shown	
that	the	risk	of	this	is	less	if	these	disclosures	are	voluntary	(ibid.).	
The	high-tech	industry	is	expanding	most	strongly	in	international	trade	

(European	Commission,	Eurostat	2016).	Graph	1	shows	that	High	technology	
exports	as	in	%	of	manufactured	exports	reach	over	15	%	in	2018,	leading	by	
China	with	over	31%.	The	Graph	also	show	a	drop	in	2016	in	the	EU,	OECD,	
USA	and	Israel.	Since	2018	are	the	latest	available	data	it	will	be	interesting	
to	see,	how	the	current	COVID	19	crisis	affected	the	export.	
	
Graph	1:	High	technology	exports	(%	of	manufactured	exports)	
		

	
Source:	World	Development	Indicators,	Last	Updated:	09/08/2020	
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The	connection	between	the	possibilities	of	survival	of	high-tech	start-ups	
in	 connection	 with	 a	 foreign	market	 is	 also	 interesting.	 In	 India	 (Krishna,	
Subrahmanya	and	Bala	2015),	a	study	was	conducted	based	on	45	high	–	tech	
start-ups	based	in	different	locations	in	India,	comparing	transnational	start-
ups	 and	 those	 operating	 locally.	 The	 results	 of	 the	 study	 showed	 that	
transnational	high-tech	start-ups	have	a	greater	chance	of	survival	compared	
to	 local	 high-tech	 companies.	 In	 addition,	 it	 was	 found	 that	 graduates	 of	
technical	 fields	 who	 gained	 entrepreneurial	 experience	 and	 early	 funding	
were	also	more	likely	to	achieve	the	survival	of	their	high	–	tech	start-ups.	The	
study	was	designed	to	reveal	the	forms	and	types	of	factors	that	need	to	be	
examined	to	enable	a	vibrant	start-up	ecosystem	in	the	region.	It	is	aimed	at	
policymakers	and	investors	who	focus	on	emerging	economies	(ibid.).	One	of	
the	more	 general	 objectives	 of	 economic	 policy	 is	 to	 provide	 quality	 jobs	
(Adkisson	and	Saucedo,	2010).	In	recent	decades,	high-tech	jobs	have	been	
adopted	as	synonymous	with	high-quality	 jobs,	 and	political	 efforts	 in	 this	
area	have	increased	(Adkisson	2015).	
	
	

3.	The	importance	of	the	economic	crisis	and	other	factors	for	the	
high-tech	sector	
As	a	direct	cause	(Mrak	and	Rant	2011)	of	the	current	global	economic	crisis,	
we	understand	the	collapse	of	the	real	estate	market	in	the	US	in	2007.	Due	to	
the	growing	share	of	outstanding	loans,	there	were	severe	liquidity	problems	
in	 the	US	 financial	sector.	By	2008,	 financial	 institutions	around	the	world	
were	 affected.	 Wider,	 systemic	 causes,	 which	 relate	 in	 particular	 to	 the	
functioning	 of	 the	 international	 financial	 system	 and	 the	 increase	 in	 the	
balance	of	payments	imbalances	(ibid.).	Also	served	as	a	precondition	for	the	
increase	 in	risks	and	asymmetric	 information	 in	 the	 international	 financial	
environment.	
Despite	 the	 belief	 that	 the	 European	 economy	 will	 remain	 largely	

unaffected	 (Štiblar	 2008,	 95),	 the	 economic	 crisis	 has	 gradually	 begun	 to	
manifest	itself	in	Europe	as	well.	The	first	signs	appeared	in	2008,	when	due	
to	 the	 interconnectedness	 of	 international	 financial	 centres	 and	 excessive	
investment	in	the	US	real	estate	market,	the	financial	system,	which	included	
banks,	 insurance	 companies	and	 central	 banks	of	European	 countries,	was	
severely	exposed	to	shocks	in	the	subprime	mortgage	square.	The	problems	
were	 particularly	 pronounced	 in	 the	 United	 Kingdom,	 Luxembourg	 and	
Ireland.	They	were	hit	by	a	more	pronounced	real	estate	crisis,	while	Iceland	
and	Switzerland	faced	mainly	a	banking	crisis	(ibid.).	
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The	 economic	 crisis	 (Berkmen	 et	 al.	 2012)	 has	 had	 a	 different	 impact	
between	 developing	 countries	 and	 emerging	markets.	 Even	 a	 small	 set	 of	
variables	can	explain	the	larger	share	of	differences	in	the	impact	of	growth.	
Countries	with	more	 advantage	 in	 the	 domestic	 financial	 system,	 stronger	
credit	growth	and	more	short-term	debt	mostly	feel	the	greater	impact	of	the	
crisis	on	economic	activity,	although	the	relative	importance	of	these	factors	
varies	between	countries.	 In	emerging	markets,	 it	helps	 the	 trade	 financial	
channel.	Exchange	rate	flexibility	has	helped	mitigate	the	impact	of	the	shock,	
especially	for	emerging	markets.	There	is	also	evidence	that	the	crisis	had	a	
smaller	 impact	 on	 countries	 that	 had	 a	 stronger	 fiscal	 position	 before	 the	
crisis.	 However,	we	 find	 little	 evidence	 for	 the	 importance	 of	 other	 policy	
variables	(ibid.).	
The	consequences	of	the	economic	crisis	(see	Svetličič	2015,	185–202)	and	

dramatic	changes	in	the	world	economy	are	reflected	in	the	reduction	of	the	
share	of	Western	Europe	in	world	GDP	to	20%.		
The	economic	recovery	(Sandua	and	Ciocanel	2014)	and	the	restoration	of	

sustainable	 economic	 growth	 in	 the	 EU	 are	 largely	 driven	 by	 exports,	
especially	 in	 the	 high-tech	 sector.	 Through	 theoretical	 and	 empirical	
approaches,	 various	 authors	 have	 proven	 the	 relationship	 between	 some	
indicators	of	innovation	performance	and	the	volume	and	implementation	of	
high-tech	 exports	 (ibid.).	 Endogenous	 theories	 of	 growth	 explain	 the	
productivity	 growth	 of	 the	 new	 economy	 by	 drawing	 attention	 to	
technological	 innovations	 created	 through	 Research	 and	 Development	
(henceforth	 R&D)	 (Karahan	 2015).	 There	 is	 a	 causal	 link	 (Sandua	 and	
Ciocanel	2014)	between	the	volume	of	R&D	expenditure,	employment	in	the	
high-tech	sector	and	international	trade	alliances,	and	the	share	of	exports	of	
high-tech	companies	to	the	EU.	There	is	also	a	positive	correlation	between	
the	 total	 volume	 of	 R&D	 research	 expenditure	 and	 the	 level	 of	 high-tech	
exports.	 Data	 vary	 between	 EU	 countries.	 However,	 the	 impact	 of	 private	
expenditure	 on	 research	 and	 development	 is	 stronger	 than	 that	 of	 public	
expenditure	(see	also	Chart	2.5).	Current	European	and	national	policies	are	
increasing	the	intensity	of	R&D	funding.	The	goal	is	to	raise	the	average	level	
of	EU	R&D	expenditure	 to	3%	of	GDP	and	 to	 raise	 the	 average	EU	private	
expenditure	 to	 2%	 of	 GDP,	 which	 can	 significantly	 increase	 exports	 and	
competitiveness	(ibid.).	
A	survey	(Karahan	2015),	made	based	on	European	countries,	sought	to	

define	 the	 relationship	 between	 business	 expenditure	 on	 R&D	 and	
productivity	growth	through	an	indication	of	the	role	of	transformation	in	the	
manufacturing	 sector	 towards	high-tech	manufacturing.	Empirical	 findings	
show	that	there	is	a	strong	causality	between	the	increase	in	the	intensity	of	
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business	 entities	 in	 the	 field	 of	 R&D	 and	 the	 growing	 share	 of	 high	 and	
medium	high	technology	production.	The	study	finds	that	R&D	expenditure	
by	 businesses	 is	 one	 of	 the	main	 sources	 of	 improvements	 in	 high-value-
added	 technological	 production	 capacity	 in	 Europe.	 From	 a	 policy	
perspective,	 the	 implication	 of	 these	 results	 is	 important.	 Public	 policies	
should	create	appropriate	incentives	for	private	investment	in	R&D	to	ensure	
a	 transformation	 in	 the	 manufacturing	 sector	 towards	 high-tech	
specifications	 and	 further	 growth	 in	 an	 innovation-dependent	 economy	
(Karahan	2015).	
The	positive	correlation	between	R&D	investment	(Wanga,	Yub	and	Liub	

2013)	and	economic	growth	is	also	evidenced	by	comparative	empirical	data	
from	 23	 OECD	 member	 countries	 and	 Taiwan.	 The	 impacts	 of	 R&D	
expenditure	in	the	high-tech	sector	are	heterogeneous	across	income	levels	
per	capita	(ibid.).	
Furthermore,	the	research	analyzed	the	factors	of	innovation	performance	

of	the	high-tech	sector	in	EU	countries.	Innovation	performance	is	assessed	
through	 the	 application	 of	 patents,	 granted	 patents	 and	 trademark	
applications.	The	 findings	show	that	 the	number	of	employees	 in	 the	high-
tech	 industry	 has	 a	 positive	 effect	 on	 the	 number	 of	 patents,	 while	 R&D	
expenditure	 (per	 capita)	 has	 a	 negative	 impact.	 Other	 factors,	 such	 as	
education	 expenditure,	 government	 R&D	 expenditure,	 economic	
development,	the	number	of	science	and	technology	employees	and	the	level	
of	exports,	do	not	affect	innovation	performance	in	the	high-tech	industry.	In	
the	 case	 of	 brand	application,	 the	 situation	 is	 different,	 namely	 significant	
expenditures	 on	 R&D	 and	 human	 resources	 employed	 in	 science	 and	
technology.	While	 exports	 have	 a	 positive	 impact	 on	 outgoing	 innovation,	
economic	development	has	a	negative	effect.	However,	it	should	be	noted	that	
the	 data	 used	 are	 robust	 and	 have	 some	 shortcomings	 in	 terms	 of	
unavailability	of	data	for	all	countries,	the	method	of	weighting,	etc.	(Baesu	et	
al.	2015).		
As	a	success	story,	however,	we	can	present	the	case	of	Israel.	In	Israel,	too,	

the	high-tech	 industry	has	a	major	 impact	 on	 the	overall	 economy	 (Tamar	
2011).	Between	the	years	1970	and	2000	due	to	the	success	of	the	high-tech	
sector	to	the	transformation	of	the	Israeli	economy.	The	success	of	the	sector	
is	due	to	the	support	of	the	Israeli	government,	which	has	promoted	civilian	
research	and	industrial	development	(Berry	and	Grayeff	2009).	As	a	result	
(Tamar	2011),	the	Israeli	economy	overcame	the	recession	relatively	well	in	
2008.	Their	economy	is	largely	dependent	on	small	high-tech	multinationals	
(they	 have	 also	 implemented	 other	 measures,	 such	 as	 increasing	 foreign	
direct	 investment,	 etc.),	 while	 macroeconomic	 indicators	 showed	 good	
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results	compared	to	the	EU	and	the	US.	The	reasons	for	this	are	based	on	the	
predominance	 of	 high-tech	 companies,	 “born	 global”	 companies	 and	 small	
high-tech	multinationals.	Business	strategies	based	on	(1)	size	and	flexibility	
(2)	focused	and	tailored,	and	(3)	innovation	and	globality	have	allowed	small	
high-tech	multinationals	to	continue	to	grow	and	achieve	their	goals	despite	
the	great	recession	(ibid.).		
However,	 changes	 in	 the	 technological	 structure	 of	 production	 in	 the	

direction	of	the	high-tech	sector	do	not	in	themselves	automatically	lead	to	an	
improvement	in	labour	productivity	(see	Šipilova	2015).	They	can	also	be	a	
trap	 for	 economically	 less	 developed	 regions,	 which	 tend	 to	 increase	 the	
presence	of	the	high-tech	sector	in	the	production	structure	but	are	unable	to	
achieve	 the	 desired	 improvements	 and	 economic	 growth.	 Using	 structural	
changes	and	a	specialization	index	and	a	shift-share	analysis	technique,	the	
impact	of	structural	changes	on	economic	growth	in	the	manufacturing	sector	
was	analyzed	 in	 the	Latvian	 regions.	The	 empirical	 results	 of	 the	 research	
emphasize	 that	 those	 Latvian	 regions	 that	 opt	 for	 a	 more	 technologically	
advanced	production	structure	 and	pay	 less	attention	 to	 improving	 labour	
productivity	 find	 themselves	 in	 a	 situation	 where	 strengthening	
specialization	 in	 the	 high	 technology	 sector	 is	 not	 reflected	 in	 regional	
economic	growth	(ibid.).	
If	we	noted	above	the	positive	effect	of	investment	in	R&D	in	connection	

with	the	high-tech	sector,	it	is	also	necessary	to	point	out	bad	practices	from	
which	 much	 can	 be	 learned.	 This	 was	 shown	 by	 the	 results	 of	 a	 survey	
assessing	 the	 effectiveness	 of	 national	 high-tech	 zones	 in	 China	 after	 the	
financial	crisis	(Baia,	Yanb	and	Chiu	2015).	They	found	that	the	efficiency	of	
both	the	high-tech	manufacturing	and	R&D	sectors	is	low,	partly	because	the	
links	between	the	sectors	are	weak	and	transfers	are	not	appropriate.	The	
overall	productivity	factor	showed	that	high-tech	production	depends	mainly	
on	improving	technical	efficiency,	while	the	R&D	sector	relies	on	advanced	
technology	(Baia,	Yanb	and	Chiu	2015).	
In	addition	to	investing	in	R&D,	some	other	factors	are	also	important	for	

high-tech	 companies	 and	 the	 rise	 from	 the	 crisis.	 In	 China	 (Wanga	 and	
Lestaria	2013),	a	study	was	conducted	on	the	effects	of	three	entrepreneurial	
competencies	 on	 the	 effective	 market	 entry	 of	 high-tech	 companies	 from	
emerging	markets,	namely	business	networks,	new	product	development	and	
marketing	management.	They	found	that	marketing	alone	directly	affects	the	
success	and	market	entry,	while	the	other	two	competencies	have	no	indirect	
effects.	The	research	also	showed	the	important	role	of	the	business	network	
as	a	prerequisite	for	the	entry	process,	and	at	the	same	time,	the	development	



 
 

|	40	RSC	Volume	12,	Issue	3,	September	2020	

	

 

of	 new	 products	 serves	 as	 a	 driving	 force	 of	 marketing	 by	 creating	
competitive	products	(ibid.).	
Venture	capital	has	also	proved	to	be	an	important	factor	for	the	high-tech	

sector.	A	sample	of	128	companies	(Bertonia,	Croceb	and	Guerinib	2015)	that	
were	supported	by	venture	capital	and	233	companies	that	did	not	receive	
venture	capital	was	surveyed	on	how	and	when	venture	capital	alleviates	the	
financial	constraints	of	portfolio	companies.	The	findings	show	that	venture	
capital	 regulates	 the	 investment	 curves	 of	 companies,	which	 also	means	 a	
reduction	in	financial	constraints.	This	effect	is	economically	and	statistically	
significant	 only	 when	 the	 company	moves	 into	 the	 next	 round	 of	 venture	
capital	financing.	These	follow-up	funding	rounds	do	not,	on	average,	involve	
larger	investment	amounts,	but	have	stronger	information	content	than	initial	
investment	rounds.	Evidence	regarding	corporate	access	 to	venture	capital	
loans	 confirms	 this	 interpretation	 of	 the	 results	 (Bertonia,	 Croceb	 and	
Guerinib	2015).	
Venture	capital	 investments	can	come	from	a	variety	of	sources.	A	2014	

survey	(see	Grilli	and	Murtinu	2014)	assessed	the	impact	of	state-managed	
venture	capital	and	private	venture	capital	on	sales	and	employment	growth	
in	European	high-tech	companies.	The	results	show	that	the	main,	statistically	
robust	and	economically	significant	positive	effect	on	sales	growth	is	related	
to	private	investors.	In	contrast,	the	impact	of	investment	by	the	state	appears	
to	be	negligible.	A	positive	and	statistically	significant	impact	of	consortium	
investments	of	both	types	of	investors	on	sales	growth	was	also	found,	but	
only	in	the	case	where	the	main	investor	was	private.	Overall,	the	survey	casts	
doubt	on	the	ability	of	governments	to	support	high-tech	companies	through	
direct	 and	 active	 participation	 in	 the	 venture	 capital	 market	 (Grilli	 and	
Murtinu	2014).	
As	an	example	of	good	practice,	we	can	once	again	highlight	Israel.	From	

the	 perspective	 of	 start-ups	 (Wonglimpiyarat	 2016),	 Israeli	 Silicon	 Wadi2	
ranks	 immediately	 behind	 American	 Silicon	 Valley.	 As	 already	mentioned,	
Israeli	state	policy	has	an	important	role	to	play	in	fostering	innovation	and	
guiding	the	country	towards	a	high-tech	driving	force.	The	success	of	high-
tech	 clusters	 is	 a	 result	 of	 government	 policy	 and	 investment	 in	 venture	
capital	programs.	Also	important	in	this	was	the	fact	that	it	did	not	exclude	
government	 funding	 but	 attracted	 a	mass	 of	 private	 investors.	 Israel	 is	 an	
interesting	 example	 of	 the	 most	 successful	 economy	 modelled	 on	 Silicon	
Valley.	The	experience	of	the	Israeli	success	story	and	the	path	to	achieving	

                                                             
2	Israeli	Silicon	Wadi	is	an	area	with	a	high	concentration	of	high-tech	industry	in	the	
coastal	plain	in	Israel,	similar	to	Silicon	Valley	in	California,	USA.		
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the	goal	of	becoming	a	high-tech	driving	force	is	also	useful	for	other	countries	
and	 the	 transfer	 of	 knowledge	 about	 the	 system	 of	 promoting	 high-tech	
clusters	(Wonglimpiyarat	2016).		
The	economic	crisis	has	also	affected	the	high-tech	sector.	However,	the	

above	data	and	research	show	that	the	high-tech	sector	can	have	a	way	out	of	
the	crisis	and,	due	to	its	positive	impact	on	other	sectors,	as	well	as	on	GDP	
and	 employment,	 can	 be	 a	 key	 help	 in	 getting	 out	 of	 it.	 In	 addition	 to	 the	
general	state	of	the	economy,	investment,	research,	innovation,	human	capital	
and	other	factors,	the	state	is	also	an	important	factor	in	the	operation	of	the	
high-tech	sector.	
	
	
4.	Europe	2020	grand	strategies	towards	active	support	of	HTCs	
Given	the	research,	done	by	different	researchers	around	the	world,	we	could	
summarize,	 that	 R&D	 investments,	 Venture	 capital	 investments	 and	
knowledge	 are	 the	 three	 factors	 that	 influence	 the	 high-tech	 industries.	
Further	 on,	 with	 these	 assets,	 the	 high-tech	 industries	 influence	 the	
international	trade,	value	of	exports	and	employment	to	the	extent	that	it	can	
help	 the	 national	 economy	 in	 the	 time	 of	 economic	 crisis.	 Since	 the	
technological	classification	is	very	narrow	and	some	sectors	have	a	high	share	
of	R&D	and	employ	highly	educated	people	one	could	argue,	that	the	three	
mentioned	factors	can	have	a	positive	effect	in	all	sectors	and	are	generally	
important.	In	that	manner,	we	scanned	the	EU	grans	strategies,	not	searching	
for	 specific	 addressing	 of	 high-tech	 industries	 but	 the	 three	 factors	
themselves.	The	most	recent	data	available	now	is	R&D	spending.	
Already	in	2010,	the	European	Commission	acknowledged:	“R&D	spends	

less	than	2%	in	Europe,	compared	to	2.6%	in	the	US	and	3.4%	in	Japan,	mainly	
due	to	lower	levels	of	private	investment.	It	is	not	only	the	absolute	amounts	
of	 investment	 in	research	and	development	 that	are	 important”	 (European	
Commission	2010).	The	Strategy	for	smart,	sustainable	and	inclusive	growth	
has	set	the	bar	of	3%	of	the	EU's	GDP	that	should	be	invested	in	R&D	(see	
European	Commission	2010).	
To	set	specific	focus,	the	European	Commission	published	the	European	

2020	 Flagship	 Initiative:	 “Innovation	 Union”.	 Its	 aim	 is	 (European	
Commission	2011)	to	refocus	R&D	and	innovation	policy	on	the	challenges	
facing	our	 society,	 such	 as	 climate	 change,	 energy	 and	 resource	 efficiency,	
health	and	demographic	change.	The	document	assured	the	possibility	to	the	
Commission	 to	 work	 on	 completion	 of	 the	 European	 Research	 Area	 by	
developing	 a	strategic	 research	 agenda	and	 to	 enhance	 joint	programming	
with	Member	States	and	regions;	improve	framework	conditions	for	business	
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to	innovate;	launch	'European	Innovation	Partnerships'	between	the	EU	and	
national	 levels	 to	 speed	 up	 the	 development	 and	 deployment	 of	 the	
technologies	needed	to	meet	the	challenges	identified;	strengthen	and	further	
develop	 the	 role	 of	 EU	 instruments	 to	 support	 innovation;	 promote	
knowledge	partnerships	and	strengthen	links	between	education,	business,	
research	 and	 innovation,	 including	 through	 the	 EIT,	 and	 to	 promote	
entrepreneurship	by	supporting	Young	Innovative	Companies	(ibid.).		
The	clarification	about	the	target	was	that	it	(see	European	Commission	

2011)	has	succeeded	in	focusing	attention	on	the	need	for	both	the	public	and	
private	sectors	to	invest	in	R&D	but	it	focuses	on	input	rather	than	impact.	
There	is	a	clear	need	to	improve	the	conditions	for	private	R&D	in	the	EU	and	
many	of	the	measures	proposed	in	this	strategy	will	do	this	(ibid.).	As	one	can	
read	further,	the	EC	states	that	it	is	also	clear	(ibid.)	that	by	looking	at	R&D	
and	innovation	together	we	would	get	a	broader	range	of	expenditure,	which	
would	be	more	relevant	for	business	operations	and	productivity	drivers.	The	
EC	 proposes	 to	 keep	 the	 3%	 target	 while	 developing	 an	 indicator,	 which	
would	reflect	R&D	and	innovation	intensity	(ibid.).	
	

Graph	2:	Gross	domestic	spending	on	R&DTotal,	%	of	GDP,	2008–2018	

	
Source:	OECD	2020	
	
If	we	keep	in	mind,	that	there	was	an	extensive	world	economic	crisis,	roughly	
between	2007	and	2009	(depending	on	the	country	or	region	it	started	before	
and/or	 finished	 after	 that	 year)	 we	 can	 see	 an	 interesting	 comparison	
between	few	selected	countries.	Mainly,	all	the	countries	are	pushing	up	the	
%	 of	 R&D	 spending.	What	 is	 more	 interesting	 and	worrying	 from	 the	 EU	
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perspective	is	a	level	of	R&D	spending	in	EU	countries,	being	the	lowest	from	
2012	on.	Even	 the	OECD	 in	 total	 rises	above	 the	EU.	The	below	graph	 is	a	
visual	display	of	the	situation	also	raising	the	question	of	what	does	the	3%	
target	mean?	No	 one	will	 be	waiting	 for	 the	 EU	 to	 catch	 the	 train.	 In	 that	
manner,	the	3%	would	mean	the	EU	to	stay	in	the	game	but	not	being	in	the	
big	 league,	 being	 the	one	who	 sets	 trends.	 Is	 it	possible	 that	 the	EU	 is	not	
capable	to	reach	higher	than	3%?	
Table	2	shows	the	R&D	expenditure	by	all	sectors	of	performance	in	EUR	

per	inhabitant.	The	table	was	arranged	based	on	the	values	of	expenditure.	
64%	 of	 the	 EU	 countries	 spend	 less	 than	 the	 Eu28	 average	 for	 R&D	 per	
inhabitant.	The	lowest	expenditure	(Romania	52,5	EUR)	is	only	3,3%	of	the	
highest,	being	Denmark	with	1580,9	EUR	per	inhabitant.	The	disproportions	
among	the	countries	in	the	EU	regarding	the	R&D	expenditure	are,	seem	like,	
light	years	apart,	calling	for	a	more	complex,	extensive	breakdown	of	how	to	
level	the	member	states.	Mainly	we	could	argue	that	there	are	member	states	
with	no	fundamental	prerequisites	for	business	and	research.	
	

Table	2:	R&D	expenditure	(GERD)	by	sectors	of	performance,	all	sectors,	Euro	
per	inhabitant	
GEO/TIME	 2018	
Romania	 52,5	
Bulgaria	 60,1	
Latvia	 96,3	
Croatia	 122,2	
Cyprus	 134	
Slovakia	 138	
Malta	 148,8	
Lithuania	 151,8	
Poland	 158,5	
Greece	 202,5	
Hungary	 209,8	
Portugal	 269,1	
Estonia	 277,2	
Spain	 320,3	
Czechia	 377,6	
Italy	 406,4	
Slovenia	 431,8	
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United	Kingdom	 622,7	
European	Union	28	 656,8	
Ireland	 769,5	
France	 773,6	
Netherlands	 974,8	
Belgium	 1.115	
Finland	 1.167,7	
Luxembourg	 1.208,3	
Germany	 1.266,3	
Austria	 1.388,1	
Sweden	 1.544,6	
Denmark	 1.580,9	
Source:	European	Commission,	EUROSTAT	2020	
	
The	same	could	be	argued	when	examining	the	High	technology	exports	as	in	
%	of	manufactured	exports	(see	Table	3).	The	EU	reaches	over	15	%	in	2018,	
but	there	are	large	differences	between	countries;	from	32.21%	in	Malta	to	
only	5.27%	in	Portugal.	Comparing	the	EU	to	China,	Israel	and	the	USA	one	
would	argue,	that	the	EU	is	lacking	behind	but	again,	as	acknowledged	before,	
the	EU	cannot	be	directly	compared	to	them.	
	
Table	3:	High	technology	exports	(%	of	manufactured	exports)	
Country	Name	 2018	
Portugal	 5,27	
Slovenia	 6,81	
Luxembourg	 6,97	
Italy	 7,51	
Croatia	 8,89	
Finland	 8,93	
Romania	 10,08	
Bulgaria	 10,27	
Belgium	 10,37	
Poland	 10,60	
Slovak	Republic	 10,63	
Austria	 11,64	
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Lithuania	 12,11	
Greece	 12,81	
Denmark	 13,89	
Sweden	 14,36	
European	Union	 15,62	
Germany	 15,78	
Estonia	 16,84	
Hungary	 16,94	
Czech	Republic	 19,63	
Cyprus	 19,86	
Latvia	 20,28	
United	Kingdom	 22,64	
Netherlands	 22,68	
Ireland	 24,68	
France	 25,92	
Malta	 32,21	
Source:	World	Development	Indicators,	Last	Updated:	09/08/2020	
	
	
The	European	Commission	recognized	the	problem	of	significant	differences	
(see	European	Commission	2011)	and	encourages	the	member	states	to	offer	
a	 better	 Business	 environment	 by	 improving	 the	 business	 environment	
especially	for	innovative	SMEs,	including	through	public	sector	procurement	
to	 support	 innovation	 incentives;	 improving	 the	 conditions	 for	 enforcing	
intellectual	property;	reducing	the	administrative	burden	on	companies,	and	
improve	the	quality	of	business	legislation;	working	closely	with	stakeholders	
in	different	sectors	to	identify	bottlenecks	and	develop	a	shared	analysis	on	
how	to	maintain	a	strong	industrial	and	knowledge	base	and	put	the	EU	in	a	
position	 to	lead	global	sustainable	development	(ibid.).	Not	to	 forget	about	
the	basic	research,	the	member	states	were	given	guidelines	by	the	European	
2020	 Flagship	 Initiative:	 "Innovation	 Union"	 to:	 reform	 national	 (and	
regional)	 R&D	 and	 innovation	 systems	 to	 foster	 excellence	 and	 smart	
specialisation,	 reinforce	 cooperation	 between	 universities,	 research	 and	
business,	 implement	 joint	 programming	 and	 enhance	 cross-border	 co-
operation	 in	 areas	 with	 EU	 value-added	 and	 adjust	 national	 funding	
procedures	accordingly,	to	ensure	the	diffusion	of	technology	across	the	EU	
territory;	 ensure	 a	 sufficient	 supply	 of	 science,	 math	 and	 engineering	
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graduates	 and	 to	 focus	 school	 curricula	 on	 creativity,	 innovation,	 and	
entrepreneurship;	priorities	knowledge	expenditure,	 including	by	using	tax	
incentives	and	other	financial	 instruments	to	promote	greater	private	R&D	
investments.	
	
	
5.	What	about	the	future?	
The	 Europe	 2030	 strategy	 (European	 Commission	 2018)	 based	 on	United	
Nations	Sustainable	Development	Goals	by	2030	set	the	key	enablers	for	the	
transition	towards	a	sustainable	Europe	by	2030.	Among	them	are	ones,	that	
are	in	line	with	our	basic	link	to	the	high-technological	companies:	education,	
training,	 science,	 technology,	 research,	 innovation	 and	 digitization	 (see	
(European	Commission	2018).	The	EU	and	its	Member	States	could	focus	on	
financing	 breakthrough	 and	 disruptive	 technologies	 and	 innovative	
companies	that	have	the	potential	to	become	EU	and	global	market	leaders	in	
the	sustainability	transition,	as	well	as	on	the	effective	and	timely	uptake	of	
these	 innovations	 (ibid.).	 The	 European	 Commission	 set	 so-called	 Key	
enabling	technologies	to	invest	in	specific	technologies	to	help	the	industry	in	
Europe.	EC	acknowledges	that	fast	and	comprehensive	changes	in	science	and	
technology	 are	 transforming	 our	 economy,	 generating	 new	 markets	 and	
players.	In	that	regard,	Europe	prioritizes	research	and	innovation	support:	
advanced	manufacturing,	advanced	materials	and	nanomaterials,	life-science	
technologies,	 micro/nano-electronics	 and	 photonics,	 artificial	 intelligence,	
security	and	connectivity	(see	Internet	1).	There	is	no	mentioning	of	high-tech	
industries,	 but	 there	 is	 a	 statement,	 that	 “these	 KETs	 drive	 innovation	
throughout	 the	 economy	and	 cut	 across	 industries	with	a	 trend	 towards	 full	
convergence	 and	 integration.”	 (see	 Internet	 1).	 The	 path	 towards	 better	
innovation	performance	might	 include	 the	usage	 and	applicability	 of	 high-
performance	computing	(Besednjak	Valič	2019).	
An	important	aspect	for	business	R&D	is	also	addressed	The	Commission	

acknowledges,	that	the	EU	and	its	Member	States	would	also	need	to	promote	
stronger	links	between	researchers	and	business.	EU	research,	development	
and	 innovation	 hubs	 and	 incubators	 are	 important	 to	 support	 sustainable	
development,	not	only	in	terms	of	business	sustainability,	but	also	in	terms	of	
environmental	sustainability	(Mileva	Boshkosla	et	al.	2018;	Fric	et	al.	2020;	
Džajič	Uršič	2020)	so	 researchers	 and	businesses	can	meet,	 exchange	best	
practices,	and	spur	innovation.	While	large	companies	may	have	the	means	to	
develop	their	research	activities	in-house,	this	is	often	not	the	case	for	small-	
and	 medium-sized	 enterprises.	 Stronger	 and	 more	 direct	 links	 with	 the	
research	 community	 have	 the	 potential	 to	 bridge	 this	 gap	 (European	



 
 
47	|	RSC	Volume	12,	Issue	3,	September	2020	

	 	

 
 

 

Commission	 2018)	 and	 additionally	 the	 role	 of	 regional	 development	
agencies	as	intermediary	organisations	(Roncevic	and	Besednjak	Valič	2019)	
need	 to	 be	 explored	 further.	 Technology,	 innovation	 and	 knowledge	 are	
forces	that	will	enable	the	EU	and	its	member	states	to	survive	even	souring	
the	crisis	and	the	European	Commission	is	well	aware	of	that.	However,	the	
rise	of	the	R&D	expenditure	along	with	knowledge	transfer	and	%	of	FDI	is	
not	an	agile	thing	to	arise	from	a	split	decision	for	the	EU.	It	 is	a	long-term	
outcome	 of	 the	 EU	 policies	 and	 EU	member	 states	 actions.	 The	 European	
Commission	 offers	 good	 foundations	 in	 their	 documents	 and	 policies,	 but	
even	the	Commission	has	its	limits.	Member	states	have	to	rise	to	the	idea	of	
national	political	support	and	appropriate	business	culture.	With	the	help	of	
European	funds	and	transnational	networking	and	benchmarking,	they	can	
assure	 business	 and	 research	 prerequisites,	 such	 as	 healthy	 business	
environment,	knowledge	transfer,	institutional	support,	infrastructure,	etc.	If	
the	economy	and	support	system	does	not	have	solid	foundations,	we	cannot	
anticipate	moving	along	sustainable	growth,	green	and	economy.	
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