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Az innováció mint beruházás
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Schumpeter

• Az	innováció	fajtái	(Theory	of	economic	development,	1934)	

◦  Új	termék	vagy	létező	termék	új	Tpusának	bevezetése	

◦  A	termelés	vagy	értékesítés	új	módszerének	alkalmazása	(amit	az	ado3	iparágban	még	nem	

alkalmaztak)	

◦  Új		piac	megnyitása	(ahol	az	iparág	még	nem	volt	képviselve)	

◦  Nyersanyagok	és	más	inputok	új	forrásának	megszerzése	

◦  Új	piacszerkezet	kialakítása	mint	például	monopólium	létrehozása	vagy	megszüntetése	

• Az	innováció	a	verseny	és	a	gazdaság	dinamikájának	alapvető	hajtóereje		

◦  “the	process	of	industrial	muta3on,	that	incessantly	revolu3onizes	the	economic	structure	

from	within,	incessantly	destroying	the	old	one,	incessantly	crea3ng	new	one”	(Capitalism,	

Socialism	and	Democracy,	1942)	
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Közösségi innovációs felmérés

• BevezeteE-e?		
◦  új	vagy	jelentősen	továbbfejleszte3	terméket/szolgáltatást	

◦  új	vagy	jelentősen	továbbfejleszte3	termelési	folyamatot,	forgalmazási	módszert,	avagy	az	

árukat/szolgáltatásokat	támogató	tevékenységet	

◦  marke[nginnovációt	

◦  szerveze[	innovációt		

• “Az	innovációnak	(újítás	vagy	továbbfejlesztés)	az	Önök	vállalkozása	
számára	újnak	kell	lennie,	ugyanakkor	nem	kell	szükségszerűen	az	

ágazatban	vagy	a	piacon	is	újdonságnak	számítania.”	
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Az innováció költségei

• A	vállalat	akkor	hajtja	végre,	ha	várható	haszna	meghaladja	a	költségét	

• Költsége	
◦  K+F	

◦  a	menedzserek	és	más	dolgozók	ideje	

◦  alternaTvaköltségek	

◦  kiegészítő	gépek	beszerzése		

◦  stb	

• Haszna	
◦  versenyelőny	

◦  további	innovációk	épülhetnek	rá		
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K+F és innováció (CIS, 2014)


Nem Igen
Nem	
Igen 19.6% 13.5%

Végzett	K+F-et?

Bevezetett	új	
terméket/eljárást?

65.9%
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K+F keZős szerepe

• A	K+F	szerepe	keEős	

◦  Az	innováció	egyik	fő	(de	nem	egyetlen)	inputja	

◦  Magyarországon	például	a	technológiai	változás	fontos	csatornája	volt	a	

gépimport	(embedded	technology,	Koren-Csillag,	2016)	

• A	K+F	tevékenység	növeli	a	vállalat	abszorpWv	kapacitását	a	tudás	

megszerzésére/átvételére	(Cohen-Levinthal,	1990;	Griffith	et	al,	2003)	
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Az innováció egy beruházás

• A	haszon	függ:	

◦  A	keresle3ől	

◦  A	verseny	erősségétől	(Aghion	et	al.	2005)	

◦  A	tulajdonjogok	védelmétől	

• A	költség	függ:	

◦  A	finanszírozási	lehetőségektől	

◦  A	vállalat	információ-feldolgozási	kapacitásától	

◦  A3ól,	hogy	hozzá	tud-e	jutni	a	megfelelő	tudáshoz	
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Az innováció egy speciális 
beruházás

• A	K+F/innováció	új	tudást	hoz	létre,	ami	közjószág	jellegű	

• Az	új	innovációk	adoptálása	is	közjószág	jellegű,	mert	

◦  információt	hoz	létre	az	innováció	használhatóságáról,	illetve	arról	is,	hogy	milyen	módon	kell	
bevezetni	(pl	melyik	zöld	technológia	lesz	a	legjobb)	

◦  learning-by-doing	a	gyártásban	

• Az	inputok	egy	részének	nem	működik	jól	a	piaca,	mert	a	tudás	nem	kodifikálható	
(Johnson	et	al,	2002)	

• Finanszírozási	problémák	

•  Rendkívül	bizonytalan	

•  Nagyon	hosszú	távú	a	megtérülés	

•  Nem	fizikai	beruházás,	így	nehezebb	külső	finanszírozást	találni	hozzá	
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Az innováció, mint beruházás: 
szakpoli]ka

• A	tudás	közjószág	jellege	és	nem	létező	piaca	

◦  A	K+F	(ahol	a	közjószág-probléma	a	legerősebb)	állami	támogatása	

◦  Szellemi	tulajdonjogok	definiálása,	a	szabadalmak	jól	működő	rendszere	

◦  A	tulajdonjogok	biztonsága,	jó	intézmények	

• A	finanszírozás	nehézségei	(hosszú	távú,	bizonytalan	megtérülés,	

immateriális	tőke)	

◦  Jogi	intézmények	kialakítása	

◦  Piacbarát	innováció-támogatás	

◦  Start-up,	kockáza[	tőke	támogatása	
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Az innováció, mint beruházás: 
szakpoli]ka

• A	kifizetés	függ	a	piacszerkezeEől	és	aEól,	hogy	az	innovaWv	cégek	

gyorsan	tudnak-e	növekedni	

◦  Verseny	és	ágaza[	szabályozás	

◦  Munkapiaci	szabályozás	

• Az	innovációs	polieka		

◦  Nem	csak	K+F	támogatás	

◦  Nem	csak	high-tech	szektorokat	kell,	hogy	lefedjen	
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A világ gazdaságtörténete
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Forrás:	Clark	(2007)	

 2 

Figure 1:  A Schematic History of World Economic Growth 
 

Source:  Clark, 2007, figure 1.1, 2. 

 

 

Around 1780 came the Industrial Revolution in England.  Incomes per capita 

began a sustained growth in a favored group of countries around 1820.  In the last 

two hundred years in the most fortunate countries real incomes per capita rose 10-15 

fold.  The modern world was born.  The Industrial Revolution thus represents the 

single great event of world economic history, the change between two fundamentally 

different economic systems.  The puzzle is why it occurred only around 1780, and 

why it occurred in a modest island nation on the northwest shores of the European 

continent. 

 

At one level the transformation the Industrial Revolution represents is very 

simple.  Beginning with the Industrial Revolution, successful modern economies 

experience steady rates of efficiency advance.  Every year more output is produced 

per unit of input.  At a proximate level the growth of income per work-hour in 

modern societies can be represented as  
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Douglas North és az ipari 
forradalom

	 The	Rise	of	the	Western	World	–	A	New	Economic	History	(1973)	és	Structure	and	
Change	in	Economic	History	(1981)	

	 Az	a	társadalom	képes	az	innovációra,	amely	olyan	intézményekkel	rendelkezik,	
amelyek	képesek	biztosítani:	
◦  “the	incen[ves	to	encourage	the	development	of	decentralized	decision-making	processes	that	

will	allow	socie[es	to	maximize	the	efforts	required	to	explore	alterna[ve	ways	of	resolving	
problems”	

	 Angliában	fokozatosan	alakultak	ki	ezek	az	ösztönzők	
◦  Kulcsfontosságú	a	dicsőséges	forradalom	(1688)	

◦  Orániai	Vilmos	hatalomra	jutása	egy	olyan	alku	volt,	ami	kialakíto3a	a	tulajdonjogok	hatékony	
védelmét	
Ø  A	király	jogait	korlátozta,	a	parlamentét	növelte,	a	bíróságok	függetlenségét	biztosítoRa	

	 Más	országban	nem	alakultak	ki	ilyen	intézmények	
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Verseny 1.

• Az	innováció	akkor	legerősebb,	ha	nem	túl	koncentrált	a	

piacszerkezet,	de	a	vállalatoknak	van	piaci	ereje	
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Figure III 

Innovation and Competition: The Neck-and-Neck Split 
The figure plots a measure of competition on the re-axis against citation 

weighted patents on the y-axis. Each point represents an industry-year. The 
circles show the exponential quadratic curve that is reported in column (2) of 
Table I. The triangles show the exponential quadratic curve estimated only on 
neck-and-neck industries that is reported in column (4) of Table III. 

IV. Conclusions 

This paper investigates the relationship between product 
market competition (PMC) and innovation using a flexible 
nonlinear estimator. We find evidence that the competition 
innovation relationship takes the form of an inverted-U shape, 

with industries distributed across both the increasing and de 

creasing sections of the U-shape. This inverted-U is robust to a 

number of alternative specifications, including identifying the 
causal impact of competition by exploiting a series of major policy 
reforms in the United Kingdom. 

To understand what is driving this inverted-U shape, we 
extend the current theoretical literature on step-by-step innova 
tion to produce a model that delivers an inverted-U prediction. In 
this model competition may increase the incremental profit from 

innovating, labeled the "escape-competition effect," but competi 
tion may also reduce innovation incentives for laggards, labeled 
the "Schumpeterian effect." The balance between these two ef 

This content downloaded from 80.192.51.99 on Sat, 11 Jan 2014 19:16:58 PM
All use subject to JSTOR Terms and Conditions



Verseny 2.

• A	piacliberalizáció,	ha	nem	kíséri	a	K+F	polieka	változása,	radikálisan	

csökkenthee	az	inkumbens	cégek	innovációját	
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32 
 

Figure 3: R+D spending in major UK generation and transmission companies  

(£m 2008 prices) 

 

Source: Surrey (1996), CEGB and NGC Annual Reports and Accounts, BIS R&D  

Scoreboards, from Jamasb and Pollitt (2011, updated). 
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Verseny 3.


• Erősebb	verseny	melleE	

erősebben	reagálnak	a	vállalatok	

az	innovációs	poliekai	eszközökre	

• Az	erősebb	verseny	és	a	megújuló	

poliekai	eszközök	kiegészíek	

egymást	

Policy, Competition &

Renewable Innovation

Vona, Nesta, Nicolli

Aims and Motivation

Theoretical Insights

Data, Measurement and

Econometric Strategy

Results

Baseline Results and
Policies

Endogeneity and full
quantification

Conclusions

Appendix, Instruments

Baseline Results

PSM Poisson Model with Linear Feedback, GMM with exogenous regressors

Family Weighted Number of Green Patents (fam>1), Years 1976-2007

Model 2 Model 3 Model 4 Model 5

Linear ⇢ -0.783*** -0.740*** -0.675*** -0.730***

Families (log) -0.762*** -0.793*** -0.792*** -0.803***

Energy Price(log) -4.152* -2.849 -2.701 -3.082

Public R&D Ren. (log) -0.029 -0.001 -0.054 -0.038

Kyoto -0.272* -0.130 -0.153 -0.153

Policy Index -0.090*** -0.090*** -0.143*** -0.050

PMR competition -0.234*** -0.135** -0.164**

Policy ⇥ PMR -0.024*

Policy ⇥ medium PMR -0.078

Policy ⇥ low PMR -0.148**

Observ. -843 -843 -843 -843

Moments -10 -11 -12 -13
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Reallokáció
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Forrás:	Andrews	et	al,	2014	

 4. THE BUSINESS ENVIRONMENT  FOR INNOVATION

76 THE INNOVATION IMPERATIVE: CONTRIBUTING TO PRODUCTIVITY, GROWTH AND WELL-BEING © OECD 2015

Figure 4.2. Framework policies and resource flows to patenting firms, 2003-10
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The estimated impact of various policies on the responsiveness of the firm employment to patenting

The estimated impact of various policies on the responsiveness of the firm investment to patenting

Stringency of 
Employment Protection

Legislation

Access to Early
Stage VC

Stringency of Product
Market Regulation

Judicial inefficiency Stock market
capitalization

Stringency of
Employment Protection

Legislation

Access to Early
Stage VC

Judicial inefficiency Barriers to Trade 
and Investment

Cost of Bankruptcy
Legislation for
Entrepreneurs

A. Additional labour attracted by a firm that increases its patent stock by 10%

B. Additional capital attracted by a firm that increases its patent stock by 10%

Note: This figure shows that the sensitivity of firm employment and capital to changes in the patent stock varies 
according to the policy and institutional environment. To calculate policy effects, coefficient estimates are combined 
with the average values of the policy indicators for each country over the sample period. The labels “minimum” 
(“maximum”) denote the country with the lowest (highest) average value for the given policy indicator over the 
sample period.

Source: Andrews, D., C. Criscuolo and C. Menon (2014), “Do resources flow to patenting firms? Cross-country evidence 
from firm level data”, doi: 10.1787/18151973.

The above examples suggest that framework policies could significantly affect the 
extent to which patenting firms attract the tangible resources required to implement and 
commercialise new ideas.1 In general, the effects are far from trivial. For example, Panel A 
shows that the sensitivity of firm employment to changes in the stock of patents is more 
than three times larger when PMR is relatively low (e.g. the United Kingdom), compared 
with when PMR is very stringent (e.g. in Poland). Many OECD countries have improved their 
policies in recent years, and the values of the OECD indicator of PMR have decreased in all 
countries in the sample over the last decade, and in some cases by a considerable margin 
(e.g. Poland, Greece, Hungary, Slovak Republic).



Az innováció mint rendszer
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Az innováció lineáris modellje


Tudós	
feltalálja			

(K)	

Termék	
kifejlesztése	

(F)		

Termék	
bevezetése	

(I)	

Fogyasztó	
megveszi	

J	
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Az innováció nemlineáris 
modellje

	 Valójában	ezek	a	lépések	nem	válaszhatók	el	

◦  A	folyamat	egyes	szakaszai	visszahatnak	egymásra	

◦  A	termelés	és	innováció	gyakran	vállala[	hálókban,	globális	értékláncokban	történik	

	 A	tudás	sajátosságai	miaE	a	racionális	beruházási	modell	korlátozoEan	írja	le	

innovációs	folyamatot	

◦  Az	innovációhoz	kívülről	is	be	kell	tudni	vonni	tudást,	egy	szervezet	nem	rendelkezik	elég	

tudással	(open	innova[on)	

◦  A	tudás	egy	része	csak	közös	munka	során	átadható	(tacit)	

◦  Útüggőség	

◦  Ilyen	körülmények	közö3	a	vállalatok	heurisz[kák	alapján	döntenek	(evolúciós	megközelítés,	

Nelson-Winter,	1982)	
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Az innovációs rendszer

• A	nemlineáris	modell	alapján	látszik,	hogy	egy	gazdaság	innovációs	teljesítménye	

erősen	függ	aEól,	hogy	milyen	hatékonyan	lehet	hozzáférni	a	tudáshoz.		

• Ezért	releváns	“nemzee/szektorális/regionális	innovációs	rendszerekről”	beszélni	
◦  Milyen	szereplők	vannak?	

Ø  Pl.	van-e	kiri3kus	tömeg	és	megfelelő	diverzitás?	

◦  Azok	milyen	tudással	és	milyen	abszorpTv	kapacitással	rendelkeznek?	

◦  Milyen	erősek	a	kapcsolataik?		
Ø  Van-e	közös	nyelvük?	
Ø  Megbíznak-e	egymásban	(társadalmi	tőke)?	

Ø  Vannak-e	olyan	formális/informális	intézmények,	amik	segí3k	a	koordinációt?	

Ø  Stb	

◦  Milyen	formális	és	nem	formális	intézmények	működnek?	

• EU	szakpoliekai	szemléletében	nagy	szerepet	játszik	
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Innovációs rendszer
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148 Part 2
Mobilising Innovation to Accelerate Climate Action

Chapter 3
Innovation to Transform Energy Systems

© OECD/IEA, 2015.

Figure 3.1 The evolution of thinking on innovation processes
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Note: Figures and data that appear in this report can be downloaded from www.iea.org/etp2015.
Source: GEA (2012), Global Energy Assessment: Toward a Sustainable Future, Cambridge University Press, Cambridge, United Kingdom/New York; the 
International Institute for Applied Systems Analysis, Laxenburg, Austria.

Key point Innovation is an iterative and uncertain process with feedback loops across all steps; 
it is influenced by diverse stakeholders and contextual factors in the broader 
national or global environment. 

ETP 2015 uses “innovation” broadly to refer to energy technology innovation, which has been 
defined as material and knowledge combined in some novel application, involving energy 
conversion and/or the provision of a useful energy service (Grubler and Wilson, 2014). It is 
not only about breakthrough technologies, but includes also incremental improvements of 
mature technologies and/or novel uses of technologies outside their originally developed 
application. For clarity, the following table outlines how various terms are used within 
ETP 2015 (Table 3.1).

Innovation in the energy system differs in many ways from innovation in other areas, 
particularly in being relatively slow: technological transitions in energy can span several 
decades or up to a century. Several factors explain the slow rate of change: capital 
intensiveness, longevity of capital stock, time needed for learning and experimentation, and 
clustering and spillovers1 (Gallagher et al., 2012). Another consideration is that changes to 
energy supply do not always impact the quality of the service provided to the consumer. 
Whereas mobile phones brought new freedom to the users of traditional landlines, clean 
electricity does not provide additional value directly to end users, and biofuel replacements 
for gasoline do not change the transport service. This lack of a noticeable change in the 
energy service value proposition for many low-carbon energy innovations could limit the rate 
of uptake since supporters must be convinced of a less tangible benefit, such as climate 
change mitigation. 

1 Clustering refers to transformation in the energy sector arising from combinations of technology; spillover refers to the 
applications of technologies outside their initial sector/use.



Az innovációs rendszer: az 
egyetem szerepe 

• A	külső	tudás	“importja”	

◦  Része-e	nemzetközi	tudományos	közösségeknek?	

◦  Képes-e	megtalálni,	értelmezni	és	átadni	a	külső	tudást?	

• A	magasan	képzeE	dolgozók	forrása	

• Részvétel	az	egyetem-vállalae	kapcsolatokban	

◦  Innovációs	együ3működések	(nem	egyoldalú	tudás-átadás)	

• Közös	nyelv,	intézmények	biztosítása	

• Spin-off	cégek	inkubátora	
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A világ gazdaságtörténete
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Forrás:	Clark	(2007)	

 2 

Figure 1:  A Schematic History of World Economic Growth 
 

Source:  Clark, 2007, figure 1.1, 2. 
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Joel Mokyr és az ipari 
forradalom

• A	Culture	of	Growth	(2016)	

• Az	ipari	forradalom	a	felvilágosodás	következménye	

◦  Sajátos	intellektuális	környezet	jö3	létre	Angliában	

◦  Amely	nagyra	értékelte	az	innovációt	és	a	prak[kus	tudást	

◦  Nem	a	tudományos	forradalom	eredménye	

◦  Fontos	intézmények	jö3ek	létre	(akadémia,	tudományos	társaságok),	

amelyek	fontos	intézményi	csatornát	jelente3ek	a	tudás	áramlására	

• Ilyen	innovációs	rendszer	nem	jöE	létre	máshol	
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Rendszerszintű problémák  a 
megújuló technológiák terjedésében
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Forrás:	Negro	et	al,	2012	

Author's personal copy

S.O. Negro et al. / Renewable and Sustainable Energy Reviews 16 (2012) 3836– 3846 3841

Table  3
Allocation scheme of systemic problems.

Systemic problems Empirical sub categories No. of cases

Hard institutions 1. ‘Stop and go policy’: lack of continuity and long-term regulations; inconsistent
policy and existing laws and regulations
2. ‘Attention shift’: policy makers only support technologies if they contribute to
the  solving of a current problem
3. ‘Misalignment’ between policies on sector level such as agriculture, waste, and
energy, and on governmental levels, i.e. EU, national, regional level, etc.
4. ‘Valley of Death’: lack of subsidies, feed-in tariffs, tax exemption, laws, emission
regulations, venture capital to move technology from experimental phase towards
commercialisation phase

51

Market structures 1. Large-scale criteria
Incremental/near-to-market innovation
Incumbents’ dominance

30

Soft institutions 1. Lack of legitimacy
Different actors opposing change

28

Capabilities/capacities 1. Lack of technological knowledge of policy makers and engineers
Lack of ability of entrepreneurs to pack together, to formulate clear message, to
lobby to the government
Lack of users to formulate demand
Lack of skilled staff

19

Knowledge infrastructure – Wrong focus or no specific courses at universities and
knowledge institutes
– Gap/Misalignment between knowledge produced at universities
and what needed in practice

16

Too weak interactions – Individualistic entrepreneurs
– No networks, no platforms
–  Lack of knowledge diffusion between actors
– Lack of attention for learning by doing

13

Too strong interactions – Strong dependence on government action or dominant partners (incumbents)
–  Network allows no access to new entrants

8

Physical infrastructure – No access to existing electricity or gas grid for RETs
–  No decentralised, small-scale grid
– No refill infrastructure for biofuels, ANG, H2, biogas

2

the discontinuation of subsidy programmes on national level
and explicit statements of not supporting these technologies
[5,40,41,43,49].

Another misalignment occurs when regulations between sec-
tors are contradictory and therefore hamper the development and
diffusion of the technology in question; especially for biomass tech-
nology where the agricultural, energy and waste sector are involved
many conflicting and contradictory regulations were observed (see
cases biofuels in the Netherlands [43,49,52,53],  biomass digestion
in the Netherlands [4,5,48] and biomass digestion in Switzerland
[54]).

The final hard institutional problem is the lack of institutional
support during the so-called valley of death. The valley of death
is the phase in the technology life cycle just before market intro-
duction. In this phase high uncertainties about market success are
coupled with high investment costs for building production capac-
ity. In the case of RETs in the UK R&D efforts and support schemes
offer small and protected niche markets that allow early demon-
strations and to move into pre-commercial trials. However a gap
between existing RD&D programmes and the ‘near commercial’
support offered by the renewable obligations do not manage to
overcome the valley of death. The consequence is that many RETs
are stuck in the R&D or early demonstration stage, unable to move
into pre-commercial trials [3,55].  The same trend is observed in the
Netherlands were large budgets for R&D are provided but hardly
any instruments are available for large scale demonstrations and
early market formation. This proved to be problematic for biomass,
biofuels, wind and PV technologies [5,40–43,49,50,56–59]. For
Sweden the same observation was made [20,46]. Countries such as
Germany, Austria and Denmark have shown good practices in this
area by maintaining a feed-in system over a long period of time
that has been altered over the years in agreement with the renew-
able energy sector which resulted in a large-scale implementation

of renewable energy technologies such as biomass, PV and wind
energy [20,60–66].

4.2. Market structures

Renewable energy technologies have a hard time to break
through in the energy market dominated by fossil fuel technolo-
gies that reap the benefits from economies of scale, long periods
of technological learning and socio-institutional embedding. This
makes them cheap, efficient, produced in large quantities and opti-
mally aligned to institutions and customer and firm preferences.
In the search for alternative energy technologies, the technological
characteristics of fossil fuels are mirrored to renewable technolo-
gies. Even though they are technologically fundamentally different,
the same fossil fuel heuristics are applied to renewables. Also pow-
erful incumbent firms play – unintentionally or not – problematic
roles. More specifically, the following market structure problems
were observed in the literature.

First, the incompatibility of RETs with the paradigm of large-scale
centralised generation is problematic. Especially in the wind energy
cases the first choice is large-scale wind turbines (MWs). Typical
examples are the case of Vattenfall in Sweden [2],  the Califor-
nian wind case [67] and the Dutch wind case [20,50,56],  where
premature convergence towards large-scale wind turbines led to
poor technological designs, unreliable technology and therefore
problematic diffusion of the technology. But also in other technolo-
gies the current technological paradigm [68] directed the search
towards large scale design; for biomass gasification [40] and heat
pumps [4] over dimensioned designs were chosen, which were
unfeasible in practice hampering technology diffusion. In success
cases (such as wind in Denmark) the initial choices for small scale
technologies was  followed by continuous technological learning
and steady up scaling of designs [65,69,70].



Az innováció iránya
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IrányítoZ technológiai változás

• Eddigiek	az	innováció	mennyiségével,	minőségével	foglalkoztak	

• Kulcskérdés	azonban	az	innováció	iránya	(directed	technological	

change,	Hicks,	1932;	Acemoglu,	1998)	

	 Ezt	is	alapvetően	meghatározza	a	

Ø tényezők	ára	

Ø a	kereslet	

Ø a	szabályozás	
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IrányítoZ technológiai 
változás: példák

• Ha	nagyobb	a	képzeE	munka	kínálata,	akkor	jobban	elterjednek	a	képzeE	munkára	

épülő	technológiák	(Acemoglu,	1998)	

• Energiaár-emelkedés	után	a	légkondícionálók	piacán	az	energiatakarékos	

innovációk	jelennek	meg,	korábban	árcsökkentők	(Newel	et	al,	1999)	

• Magasabb	energiaárak	melleE	több	olyan	szabadalom	szüleek,	ami	

energiamegtakarító	innovációkhoz	kötödik	(Popp,	2001)	

• Az	autóiparban	magasabb	üzemanyagárak	melleE	több	“eszta”	(elektromos,	hibrid	

stb.)	technológiai	szabadalom	szüleek	a	“koszos”	(robbanómotoros)	

szabadalmakhoz	képest	(Aghion	et	al,	2016)	
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A világ gazdaságtörténete
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Forrás:	Clark	(2007)	

 2 

Figure 1:  A Schematic History of World Economic Growth 
 

Source:  Clark, 2007, figure 1.1, 2. 
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Robert Allen és az ipari 
forradalom

• The	Briesh	Industrial	Revolueon	in	Global	Perspeceve	(2009)	

• Az	ipari	forradalomban	kulcsszerepet	játszoE	az	irányítoE	technológiai	

változás,	amelyet	a	tényezőárak	határoztak	meg	

◦  A	bérek	magasak	voltak	(a	fekete	halál	óta)	

◦  Alacsony	volt	az	energia	ára	(sok	olcsó	szén)	

◦  Ezért	munkamegtakarító,	energiaintenzív	technológiát	veze3ek	be	

• Más	országokban	nem	ilyenek	voltak	a	tényezőárak	
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Acemoglu et al. (2016)

• Transieon	to	Clean	Technology	

• Endogén	növekedéselmélet	

◦  A	vállalatok	[szta	és	piszkos	technológiát	használhatnak	a	termelésben,	költségük	

alapján	döntenek	

◦  A	K+F	irányulhat	bármelyik	technológiába	

◦  A	technológia	költsége	ado3	évben	a3ól	függ,	hogy	mennyit	költö3ek	addig	összesen	a	technológiára	

◦  Ha	az	egyik	technológia	fejle3ebb,	akkor	jobban	megéri	abba	fektetni	az	új	K+F-et	

◦  Ezért	minél	nagyobb	a	különbség,	annál	nagyobb	a	költsége	a	másikra	való	átállásnak	

◦  Útüggőség	
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Acemoglu et al. (2016) – 
Innováció állami beavatkozás 
nélkül
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A. Optimal Policy

We start with optimal policy.21 Throughout, we do not allow the social
planner to correct for monopoly distortions, thus limiting ourselves to
the policy instruments discussed above—carbon taxes and subsidies to
clean research.22 In fact, our theoretical analysis makes it clear that what
is relevant is the differential tax and subsidy rates for clean versus dirty
energy, motivating us to focus on taxes on dirty production, which we re-
fer to as “carbon taxes,” and subsidies to clean innovation. Finally, for
computational reasons, we model taxes and subsidies as quartic func-
tions of calendar time. The resulting optimal policies are presented in
figure 6 ðwith the research subsidy shown on the left axis and the carbon
tax on the right axisÞ.
Figure 6 shows a very high level of research subsidy, especially during

the first few decades. The intuition for why optimal policy relies so much
on subsidies to clean research is instructive. The social planner would

FIG. 4.—Innovation rates under laissez-faire

21 Because of the nonlinear dynamics of atmospheric carbon concentration, optimal
policy is not necessarily time consistent. We ignore this problem by assuming that the social
planner is able to commit to the future sequence of taxes and subsidies.

22 As mentioned above, in the one-sector version of our model ðwith either only dirty or
only clean technologyÞ, taxes or subsidies to research would affect only relative wages of
skilled workers ðemployed in the research sectorÞ and, crucially, not the aggregate rate of
innovation. For this reason, subsidies to clean research or taxes on dirty research are iden-
tical in our model.

transition to clean technology 85
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Acemoglu et al. (2016) – 
Op]mális szakpoli]ka
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FIG. 5.—The time path of temperature increases under laissez-faire

FIG. 6.—Optimal policies ðcarbon taxes and research subsidiesÞ under baseline pa-
rameters.
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Acemoglu et al. (2016) – 
Innováció op]mális poli]ka 
melleZ
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like to divert R&D from carbon-intensive dirty technologies toward clean
technologies. She can do so by choosing a sufficiently high carbon tax
rate today and in the future, as this would reduce the profitability of pro-
duction using dirty technologies and secure a switch both to clean pro-
duction and, on the basis of this, to research directed at clean technol-
ogies. However, this is socially costly because given the current state of
technology, switching most production to clean technology has a high
consumption cost ðbecause the marginal costs of production of clean
technologies are initially significantly higher than those of dirty tech-
nologiesÞ. Hence, the social planner prefers to use the carbon tax to deal
only with the carbon emission externality and to rely on the research
subsidy to redirect R&D toward clean technologies. Figure 7 shows that
the research subsidy is indeed sufficient to rapidly switch innovation
from the dirty to the clean technology.
Figure 6 also shows that while the optimal research subsidy is front-

loaded, the optimal carbon tax is hump shaped. It starts out very low
and increases gradually over the first 130 years to almost 90 percent
and then declines back down to zero by about year 180. This is also intu-
itive: the research subsidy is front-loaded because the social planner
would like to switch research toward the clean technology as soon as pos-
sible. Once this is achieved and the change in the distribution of tech-
nology gaps makes clean research sufficiently profitable, the research
subsidy is phased out. Given the research subsidy, which is highly effec-

FIG. 7.—Innovation rates under optimal policies

transition to clean technology 87
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Szakpoli]kák – elvek

• Externáliák	

◦  Tudás	közjószág	jellegű	
◦  A	különböző	technológiákkal	való	kísérletezésből	származó	tudás	közjószág	jellegű	

◦  Az	üvegházhatás	externália	

• A	probléma	komplexitása	miaE	sok	polieka	opemális	keverékére	van	szükség	
◦  Legyenek	jók	az	árak	(CO2-adó	bevezetése	és	támogatás	megszüntetése)	
◦  A	[szta	energia	és	technológia	keresletének	növelése,	akár	állami	vásárlással/támogatással	és	

sztenderdek	kijelölésével	

◦  A	[szta	technológiába	irányuló	K+F-et	célzo3an	lehet	támogatni	

◦  A	különféle	kezde[	fázisban	lévő	technológiák	bevezetését	más	módon	is	érdemes	támogatni	

• Intézmények,	piacok	létrehozása	

• Szakpoliekák	konzisztenciája	és	stabilitása	
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Működő szakpoli]kák

Sztenderdek	 Árak	 Kereslet	 K+F	

Járművek	 Jármű	és	benzin	adó	 Smart	city	 K+F	
támogatás	

Sztenderdek	és	
címkék	

Magasabb	ár	a	megújuló	
energiáért		

Ipari	
Villamosenergia-szolgáltatók	
profitjának	“elválasztása”	az	

elado3	mennyiségtől	

Építési		 Energiaár-támogatások	
megszüntetése	
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Forrás:	
hRp://energyinnova3on.org/wp-content/uploads/2015/01/Policies-That-Work_Overview-Report.pdf	



Eltérő fázisú technológiákat 
eltérően érdemes támogatni
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Forrás:	IEA	(2015)	

152 Part 2
Mobilising Innovation to Accelerate Climate Action

Chapter 3
Innovation to Transform Energy Systems

© OECD/IEA, 2015.

Figure 3.3
Tailoring innovation support to reflect technological and 
market maturity 
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Key point Innovation support measures need to be tailored to the maturity level of the 
technology and the degree of market uptake.

There are risks that existing regulations or other policies may favour current technologies, 
despite clear benefits of and technical capabilities for new approaches. Electricity market 
rules in the United States, for example, have inadvertently prevented electricity storage 
technologies from participating in ancillary service markets. Two regulatory orders issued 
to address this barrier have enabled expanded activities to bring new energy storage 
technologies online (IEA, 2014a). 

Similarly, ETP 2015 will examine how non-technical barriers have influenced wind and 
solar PV technologies as they have moved from relative technological immaturity (on a 
cost/performance basis) in early-stage markets to competitive or near-competitive cost 
levels in large-scale markets (Chapter 4). This transition from RD&D phases towards 
deployment has prompted the need for a shi! in focus from technology and early-stage 
market support to assessing whether policy and market structures need to be adjusted to 
enable mainstreaming of these technologies. In the longer term, it is clear that the policy 
frameworks will need to evolve from supporting the transition to a sustainable energy 
system to regulating a fully developed low-carbon economy.



Következtetések

• Az	innováció	a	technológia	piaci	bevezetését	jelene	

• A	meghatározó	technikai	változásokhoz	jó	intézmények,	innovációs	

rendszerek	és	ösztönzők	kellenek	

• A	klímaváltozás	kihívása	sok,	koordinált	innovációpoliekai	eszközzel	

kezelhető	csak	
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figyelmet!


murakozy.balazs@krtk.mta.hu 


hZp://www.vsvkbudapest.eu/ 




Hivatkozások

	 Acemoglu,	D.	(1998).	Why	do	new	technologies	complement	skills?	Directed	technical	change	and	
wage	inequality.	The	Quarterly	Journal	of	Economics,	113(4),	1055-1089.	

	 Acemoglu,	D.,	Akcigit,	U.,	Hanley,	D.,	&	Kerr,	W.	(2016).	Transi[on	to	clean	technology.	Journal	of	
Poli3cal	Economy,	124(1),	52-104.	

	 Aghion,	P.,	Bloom,	N.,	Blundell,	R.,	Griffith,	R.,	&	Howi3,	P.	(2005).	Compe[[on	and	innova[on:	An	
inverted-U	rela[onship.	The	Quarterly	Journal	of	Economics,	120(2),	701-728.	

	 Aghion,	P.,	Dechezleprêtre,	A.,	Hemous,	D.,	Mar[n,	R.,	&	Van	Reenen,	J.	(2016a).	Carbon	taxes,	path	
dependency,	and	directed	technical	change:	Evidence	from	the	auto	industry.	Journal	of	Poli3cal	
Economy,	124(1),	1-51.	

	 Andrews,	D.,	Criscuolo,	C.,	&	Menon,	C.	(2014).	Do	resources	flow	to	paten[ng	firms?	Cross-country	
evidence	from	firm	level	data.	OECD	Economic	Department	Working	Papers,	(1127)	

	  	Clark,	G.	(2008).	A	farewell	to	alms:	a	brief	economic	history	of	the	world.	Princeton	University	Press.	

	 Cohen,	W.	M.,	&	Levinthal,	D.	A.	(1990).	Absorp[ve	capacity:	A	new	perspec[ve	on	learning	and	
innova[on.	Administra3ve	science	quarterly,	128-152.	

	  European	Innova[on	Scoreboard	(2017)	

	 Griffith,	R.,	Redding,	S.,	&	Van	Reenen,	J.	(2003).	R&D	and	absorp[ve	capacity:	theory	and	empirical	
evidence.	The	Scandinavian	Journal	of	Economics,	105(1),	99-118.	

12/7/17	 MURAKÖZY	BALÁZS	(MTA	KRTK)	 42	



Hivatkozások

	  Jamasb,	Tooraj	and	Michael	G.	Polli3	(2015),	Why	and	how	to	subsidise	energy	R+D:	Lessons	from	the	
collapse	and	recovery	of	electricity	innova[on	in	the	UK,	In	Energy	Policy,	Volume	83,	2015,	Pages	
197-205,	

	  Johnson,	B.,	Lorenz,	E.,	&	Lundvall,	B.	Å.	(2002).	Why	all	this	fuss	about	codified	and	tacit	knowledge?.	
Industrial	and	corporate	change,	11(2),	245-262.	

	 Koren,	M.,	&	Csillag,	M.	(2016).	Machines	and	machinists:	Impor3ng	skill-biased	technology.	mimeo,	
Central	European	University.	

	 Negro,	S.	O.,	Alkemade,	F.,	&	Hekkert,	M.	P.	(2012).	Why	does	renewable	energy	diffuse	so	slowly?	A	
review	of	innova[on	system	problems.	Renewable	and	Sustainable	Energy	Reviews,	16(6),	3836-3846.	

	 Nelson	Richard,	R.,	&	Winter	Sidney,	G.	(1982).	An	evolu[onary	theory	of	economic	change.	Harvard	
Business	School	Press,	Cambridge.	

	 Nesta,	L.,	Vona,	F.,	&	Nicolli,	F.	(2014).	Environmental	policies,	compe[[on	and	innova[on	in	
renewable	energy.	Journal	of	Environmental	Economics	and	Management,	67(3),	396-411.	

	 Newell,	R.	G.,	Jaffe,	A.	B.,	&	Stavins,	R.	N.	(1999).	The	induced	innova[on	hypothesis	and	energy-saving	
technological	change.	The	Quarterly	Journal	of	Economics,	114(3),	941-975.	

	 Popp,	David.	2002.	“Induced	Innova[on	and	Energy	Prices.”	A.E.R.	92:160–80.	

12/7/17	 MURAKÖZY	BALÁZS	(MTA	KRTK)	 43	



A magyar innovációs rendszer 
teljesítménye


58 European Innovation Scoreboard 2017

Hungary is a Moderate Innovator. Over 
time, performance has declined by 3.5% 
relative to that of the EU in 2010.

Innovation system

Relative strengths of the innovation system are in Employment 
impacts, Sales impacts, and Innovation-friendly environment. Relative 
weaknesses are in Innovators, Finance and support, and Intellectual 
assets.

Structural differences

Notable differences are a larger share of employment in Manufacturing 
and in Public administration, a larger share of foreign controlled 
enterprises, a lower number of Top R&D spending enterprises and 
a lower average R&D spending of these enterprises, a larger share 
of enterprise births, lower buyer sophistication, lower GDP per capita, 
a higher growth rate of GDP, and a lower and negative growth rate of 
population.

HU EU
Structure of the economy
Composition of employment, average 2011-15

- Agriculture & Mining (NACE A-B) (%) 5.1 5.1
- Manufacturing (NACE C) (%) 21.2 15.6

of which High and Medium high-tech (%) 41.2 36.4
- Utilities and Construction (NACE D-F) (%) 8.8 8.6
- Services (NACE G-N) (%) 55.9 63.6

of which Knowledge-intensive services (%) 53.2 58.0
- Public administration, etc. (NACE O-U) (%) 8.9 7.1

Business indicators
Composition of turnover, average 2011-2014

- Micro enterprises (0-9 employees) (%) 20.4 17.3
- SMEs (10-249 employees) (%) 36.6 38.0
- Large enterprises (250+ employees) (%) 43.4 44.1

Share of foreign controlled enterprises, 2014 (%) 3.47 1.18
Top R&D spending enterprises

- average number per 10 mln population, 2011-15 1.8 29.9
- average R&D spending, mln Euros, 2011-15 108.8 165.8

Enterprise births (10+ empl.) (%), avg 2012-14 1.8 1.5
Buyer sophistication 1-7 (best), 2013-14 2.7 3.6
Ease of starting a business, Doing Business 2017 73.1 76.5

Socio-demographic indicators
GDP per capita, PPS, avg 2011-13 17,000 25,400
Change in GDP between 2010 and 2015, (%) 9.7 5.4
Population size, avg 2011-15 (millions) 9.9 505.5
Change in population between 2010 and 2015 (%) -1.6 1.1
Population aged 15-64, avg 2011-2015 (%) 68.3 66.1
Population density, average 2011-15 106.5 116.4
Degree of urbanisation, average 2011-15 (%) 65.8 74.4

Values in green show performance above 120% of EU, values in red show performance 
below 80% of EU.
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Hungary

Performance 
relative to EU 

2010 in
Change 
2010-
20162010 2016

SUMMARY INNOVATION INDEX 70.9 67.4 -3.5
Human resources 55.9 64.8 8.9
New doctorate graduates 53.8 58.5 4.6
Population with tertiary education 52.6 80.9 28.3
Lifelong learning 62.1 53.7 -8.4
Attractive research systems 54.4 55.5 1.1
International scientific co-publications 87.9 137.6 49.7
Most cited publications 63.6 53.1 -10.5
Foreign doctorate students 29.3 29.8 0.5
Innovation-friendly environment 78.9 93.4 14.5
Broadband penetration 100.0 133.3 33.3
Opportunity-driven entrepreneurship 63.9 65.2 1.3
Finance and support 48.6 44.4 -4.2
R&D expenditure in the public sector 55.6 34.3 -21.3
Venture capital expenditures 39.8 57.2 17.5
Firm investments 72.3 88.9 16.6
R&D expenditure in the business sector 53.6 84.5 30.9
Non-R&D innovation expenditures 106.1 107.1 1.0
Enterprises providing ICT training 64.3 78.6 14.3
Innovators 24.4 14.4 -10.0
SMEs product/process innovations 21.2 13.7 -7.5
SMEs marketing/organizational innovations 32.4 14.0 -18.4
SMEs innovating in-house 19.5 15.5 -3.9
Linkages 89.7 60.4 -29.3
Innovative SMEs collaborating with others 59.7 50.0 -9.6
Public-private co-publications 76.9 76.5 -0.4
Private co-funding of public R&D exp. 125.3 54.9 -70.4
Intellectual assets 45.9 46.9 1.0
PCT patent applications 60.5 59.6 -0.9
Trademark applications 52.3 59.5 7.2
Design applications 21.4 20.1 -1.3
Employment impacts 128.0 126.7 -1.3
Employment in knowledge-intensive activities 89.7 83.3 -6.4
Employment fast-growing enterprises 155.9 158.3 2.5
Sales impacts 111.8 98.0 -13.8
Medium and high tech product exports 143.1 139.8 -3.3
Knowledge-intensive services exports 62.9 59.9 -3.0
Sales of new-to-market/firm innovations 131.4 92.1 -39.2

Dark green: normalised performance above 120% of EU; light green: normalised 
performance between 90% and 120% of EU; yellow: normalised performance 
between 50% and 90% of EU; orange: normalised performance below 50% 
of EU. Normalised performance uses the data after a possible imputation of 
missing data and transformation of the data.
Change highlighted in green is positive; change highlighted in light red is negative.
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Dark green: normalised performance above 120% of EU; light green: normalised 
performance between 90% and 120% of EU; yellow: normalised performance 
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of EU. Normalised performance uses the data after a possible imputation of 
missing data and transformation of the data.
Change highlighted in green is positive; change highlighted in light red is negative.12/7/17	 MURAKÖZY	BALÁZS	(MTA	KRTK)	 44	
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