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In arguably the most inf luent ia l  work on the role of  innovat ion,  Schumpeter (1947)
posited that economic growth occurs through a process of  creat ive destruct ion ,  where
innovat ive industr ia l  act iv i t ies play a key role in the shaping of  industr ies and
achieving prof i t .  In the Schumpeterian model ,  industry part ic ipants should
constant ly  come up with innovat ive and fundamental ly  improved products to be able
to compete with their  r ivals .  Although some of Schumpeter ’s  assumptions and
arguments concerning monopol ies and perfect  competit ion have been cr i t ic ised,  his
ideas k icked off  a voluminous l i terature examining the importance of  innovat ion for
today ’s  businesses and society .  

Our goal  here is  not to provide a comprehensive overview of  this  vast  l i terature,  nor
is  i t  to discuss the major theoret ical  frameworks of  innovat ion.  Instead,  this  review
aims at  explor ing empir ical  evidence from prior studies that are relevant to
assessing the val id ity  of  RI  Rule 4.  Therefore,  after explor ing the var ious def init ions
and measures of  innovat ion and innovat iveness,  we proceed with discussing the
evidence regarding the impact of  innovat ion on f irm performance and important
factors that are l ikely  to affect  f i rms’  propensity  to innovate.  We conclude the review
with a discussion of  potent ia l ly  fruit ful  avenues for future research.

RI HUBRI HUB
RESEARCH NOTE #4

RULE 4: BE FOREVER
INNOVATIVE

The Ruthven Institute has developed 12 rules for business success.  Based on 45 years of analysis
of Australia’s top 1000 companies,    the Ruthven Institute has disti l led the essence of a winning
business strategy.  Research undertaken by the University of Melbourne between 1998 and 2001
supported many of these rules.  In this series,  the RI Hub examines the l iterature to assess the
validity and continuing relevance of these rules.  In each of the following sections,  the l iterature
is summarised, the key issues for implementation highlighted, and the questions for future
research identified.

"Enterprises need to be innovat ive to stay in business,  expand and be
prof i table.  This requires di f ferent types of  innovat ion at  di f ferent t imes.
‘ Innovat ion’  refers to the development of ,  constant improvement in ,  and
commercial isat ion of  intel lectual  property ( IP) .  As one of  the Inst i tute ’s  rules
for business success,  innovat ion is  a mindset and a commitment.  So in most
cases,  innovat ion is  more of  a s low brew than an instant coffee."

Ruthven Inst i tute (2019) Business Success :  In Br ief  the 12 Golden Rules
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Definition, dimensions, and indicators of innovation and innovativeness 
Innovat ion and innovat iveness in the academic l i terature 
Innovat ion is  most commonly def ined in academic studies as the appl icat ion of  novel
ideas to products ,  processes or organisat ional  structures with the purpose of
extract ing value from those ideas.  The commercial isat ion aspect of  innovat ion is
what dist inguishes i t  from an invent ion (Rogers,  1988) .  This def init ion ref lects only
one dimension of  innovat ion,  because as Rogers (1998) points out ,  def ining
innovat ion precisely  is  problematic .  Consequently ,  pr ior studies have examined
other dimensions of  innovat ion such as the speed of  innovat ion,  consistency and
continuity of  f i rms in innovat ing over t ime,  and the strategy and capabi l i ty  of  f i rms to
introduce new products in a new market (Prajogo,  2006) .  The speed of  innovat ion
has become an especial ly  important factor in today ’s  economy as the l i fe of  many
products can be measured in mere months.  Based on the evidence from prior
research,  Kessler and Chakrabart i  (1996) argue that innovat ion speed is  most
important in environments character ised by competit ive intensity  and technological
and market dynamism. Due to increased competit ion from other industr ies and
markets and how fast  di f ferent technologies become obsolete,  f i rms need to not only
innovate but do so often and regular ly  to stay relevant.

Innovat ion can take many forms.  Schumpeter dist inguished between f ive types of
innovat ion:  introduct ion of  a new product or a qual i tat ive change in an exist ing
product ,  process innovat ion,  the opening of  a new market ,  development of  new
sources of  supply for raw materia ls  or other inputs,  and changes in industr ia l
organisat ion.  The dichotomy between product and process innovat ion is  the most
common categorisat ion in academic studies.  Process innovat ion is  def ined as
changes in throughput technology for an organisat ion or an operat ing unit  (e .g .
plant)  that are new to the f irm, industry ,  or market (Ett l ie  & Reza,  1992) .  Empir ical
evidence suggests that a l though product innovat ions are adopted at  a greater rate
and speed than process innovat ions,  the adoption of  product innovat ions is
posit ively  associated with that of  process innovat ions (Damanpour & Gopalakr ishnan,
2001) .  Innovat ion can also be technological  or non-technological  (such as novel
organisat ional  structures or market ing techniques)  and radical  or incremental  (Ett l ie ,
Br idges,  & O'Keefe,  1984) .  Garcia and Calantone (2002) argue that product
innovat ions at  the early  stages of  di f fusion and adoption are typical ly  radical  in
nature,  whi le those at  the advanced stages of  the product l i fe cycle are usual ly
incremental .
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The s ignif icance of  the mult iple aspects of  innovat ion raises an important quest ion:
what is  the best s ignal  of  a f i rm being innovat ive? Researchers have approached this
quest ion from dif ferent angles depending on how they def ine innovat ion and
innovat iveness.  In some studies,  a f i rm is  considered innovat ive i f  i t  introduces a
major innovat ion or adopts an innovat ion earl ier  than i ts  peers,  making the t iming
and speed of  innovat ion a f irst-order issue.  Other studies have considered a f irm
innovat ive i f  i t  adopts an innovat ion in general ,  regardless of  whether the innovat ion
has been in use by other companies or industr ies.  In yet  other studies,  f i rms have
been categorised as innovat ive versus non-innovat ive based on the inputs to,  or the
outputs of ,  innovat ion.  Br inging the di f ferent types of  innovat ion into the picture
makes such a categorisat ion even more compl icated.  

Overal l ,  the discussion in this  sect ion highl ights the di f f iculty  of  c lear ly  def ining
innovat ion and innovat iveness and points to the var ious possible pathways to
becoming an innovat ive f irm. F irms can achieve sustainable innovat iveness – and
hence sustained business performance – by foster ing an organisat ional  culture and
systems that encourage creat iv i ty  and support complex act iv i t ies that comprise
processes from ideat ion through to market ing the new product (Samson & Gloet ,
2013) .  As Carter and Wi l l iams (1959) put i t ,  “ the use of  sc ience is  not an opt ional
extra to be attached to the f irm, but an expression of  the whole att i tude of  the f irm”.

Innovat ion and innovat iveness as per RI  Rule 4
RI Rule 4 def ines innovat ion as “ the development of ,  and constant improvement in ,
intel lectual  property ( IP) ” ,  which refers to a “cocktai l  of  (1)  sk i l ls ,  competencies,  and
unique systems,  (2)  patents ,  trademarks,  and brands,  (3)  organisat ional  culture,  (4)
customer relat ion protocols ,  (5)  and v is ions,  plans,  and achievable strategies. ”
Therefore,  as per the RI  guidel ines,  a f i rm is  considered innovat ive i f  i ts  innovat ions
lead to an introduct ion of ,  or improvement in ,  one of  these f irm-speci f ic  resources.

Two observat ions regarding this def init ion are noteworthy.  F irst ,  RI  Rule 4 considers
orig inal i ty  and/or uniqueness an important aspect of  innovat ion;  that is ,  not a l l
changes that are new to the company wil l  be considered innovat ions (e.g.  when they
have been in use by other companies for some t ime) .  Second,  i t  v iews innovat ion as
a construct that can take many forms and have mult iple dimensions.  Consequently ,
RI  Rule 4 encourages f irms to  adopt strategies that take into  account mult iple types 
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of innovat ion and develop an organisat ional  culture where such an approach to
innovat ion f lourishes.  Empir ical  evidence is  consistent with this v iew: f i rms co-
adopting technological  and non-technological  innovat ions are l ikely  to have a
competit ive advantage and superior performance over those that focus on any one
type of  innovat ion (Damanpour,  Walker ,  & Avel laneda,  2009;  Evangel ista & Vezzani ,
2010) .

Empirical measures of innovation and innovativeness
The empir ical  measures used in pr ior research to capture innovat ion vary
signif icant ly  across studies depending on the dimension and type of  innovat ion
examined,  and include both qual i tat ive and quantitat ive measures.  The quantitat ive
proxies for product innovat ion can be div ided into two categories based on whether
they are the inputs  to,  or outputs of ,  innovat ive act iv i ty .  The output of  innovat ive
act iv i t ies includes the number of  new or improved products introduced and IP
stat ist ics such as patents ,  trademarks,  and designs,  because a company apply ing for
an IP r ight general ly  considers the knowledge to be of  some value (Rogers,  1998) .
Jensen,  Thomson,  and Yong (2011) f ind that the presence of  a patent increases the
return to an invent ion by up to 50 percent.   

Considering that f i rms innovate to create value,  the share of  income or revenue
growth attr ibutable to new or improved products can be considered another
important (output)  measure of  f i rms’  innovat ion efforts .  In fact ,  a  survey of
Austral ian managers found that ,  of  the innovat ion success measures,  those related
to customers,  revenue,  cost reduct ion,  and prof i t  were considered by managers to
be more important than patent act iv i ty  (Samson & Gloet ,  2013) .  Innovat ion surveys
conducted by the Austral ian Bureau of  Stat ist ics (ABS) a lso include quest ions asking
companies for the percentage of  “ income from sales of  new or s igni f icant ly  improved
goods or services”  (Austral ian Bureau of  Stat ist ics ,  2018) .

Arguably the most commonly used input measure (and a measure of  product
innovat ion in general )  in academic studies is  R&D expenditures.  One problem with
using R&D expenditures as an indicator of  innovat ion is  that high research spending
does not necessari ly  translate into commercial ly  successful  innovat ion.  Addit ional ly ,
using R&D expenditures as a measure of  innovat ion wi l l  l ikely  overstate the
concentrat ion of  technological  act iv i t ies toward larger f i rms and understate i t  for
smal l  manufacturing f irms and service f irms ( Jacobsson,  Oskarsson,  & Phi l ipson,
1996) .
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Some researchers have also considered patents to be an input – rather than output
– measure as many patents do not have any value (whi le some are worth a lot )  and
many commercial ly  valuable ideas are not or cannot be patented.  The fact  that
qual i ty  var ies s igni f icant ly  across patents makes them a noisy measure of  innovat ion.
Furthermore,  i t  is  relat ively  easier for f i rms to obtain a patent i f  they have strong
research faci l i t ies ,  leading to a high correlat ion between R&D expenditures and the
number of  patents.  Bui lding on this argument,  Trajtenberg (1990) shows that patents
are a much better indicator of  innovat ion when weighted by patent c i tat ions.  Albert ,
Avery,  Narin,  and McAl l ister (1991) conf irm this f inding by documenting a strong
associat ion between citat ion counts for highly c i ted US patents and knowledgeable
peer opinion regarding the importance of  those patents.  Hirschey,  Richardson,  and
Scholz (2001) provide evidence that patent qual i ty  data ( including,  but not l imited to,
c i tat ion counts)  improves the usefulness of  the information contained in R&D
expenditures.  Lanjouw, Pakes,  and Putnam (1998) propose an alternat ive way of
improving the qual i ty  of  patent data in empir ical  tests ,  which involves using patent
counts in conjunct ion with the number of  years a patent is  renewed and the number
of countr ies wherein protect ion for the same invention is  sought.

I t  could be the case that a f i rm pursues an innovat ion strategy that rel ies on
acquir ing – rather than developing – technology (e.g.  patents ,  l icenses etc)  from
other companies.  In such a case,  expenditures on the acquis i t ion of  such
technologies can be used as an indicator of  the f irm’s innovat ive act iv i t ies (Rogers,
1998) .  Intangible assets (as recognised on the balance sheet)  can also be considered
an input measure of  innovat ion to the extent that they include capital ised R&D
expenses and the valuat ions of  patents and l icenses.  Goodwi l l ,  which is  a part  of
intangible assets ,  is  less l ikely  to be a rel iable indicator of  innovat ion because i t  is
unclear to what extent i t  ref lects the acquired f irm’s innovat ion capabi l i t ies v is-à-v is
other factors that are also expected to s igni f icant ly  af fect  the f irm’s future
prof i tabi l i ty .  When innovat ion is  v iewed as a mult i -dimensional  concept as discussed
above,  any expenditures on market ing the new products or developing and execut ing
novel  market ing techniques,  as wel l  as those related to manageria l  and
organisat ional  changes can be categorised as indicators of  innovat ion.  ABS surveys
on Austral ian f irms’  innovat ive act iv i t ies are designed with this framework in mind
and include quest ions related to mult iple dimensions of  innovat ion from novel
products and processes to novel  organisat ional  structures and market ing
techniques.  RI  guidel ines are consistent with this framework as wel l  and use mult iple
innovat ion measures to gauge a f irm’s innovat iveness.  
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As should be c lear by now, the quantitat ive measures of  innovat ion highl ighted in
this sect ion are pr imari ly  used for product and process innovat ions (e.g.  see Jensen
and Webster (2009)) .  Measuring organisat ional  innovat ions – such as innovat ions in
management techniques,  organisat ional  structures,  and market ing techniques –
often requires a qual i tat ive assessment of  the f irm. Although there is  some evidence
to suggest that organisat ional  innovat ions are part icular ly  prominent in service
industr ies (Tether & Tajar ,  2008) ,  product and process innovat ions are common in
services and posit ively  af fect  f i rm performance (discussed below).

Innovation and firm performance
How important is  innovat ion to a f i rm’s performance? Consistent with the RI  Hub
approach (see Note 1:  How to Measure Performance) ,  to answer this quest ion we
dist inguish between innovat ion studies that look at  performance through a
prof i tabi l i ty  lens and those that look at  investor responses to f irms’  innovat ive
act iv i t ies.

Firm performance as measured by account ing rat ios
Different iat ion through innovat ion can help f irms to achieve a competit ive advantage
over their  r ivals  and improve their  prof i tabi l i ty  and product iv i ty .  Results from a
McKinsey survey suggests that the overwhelming majority  of  managers consider
innovat ion as a crucial  factor for their  companies ’  growth (Carden,  2005) .  A wealth of
evidence from academic studies supports this  l ine of  thinking,  and indicates that
innovat ive f irms enjoy higher prof i tabi l i ty  and market value than their  non- innovat ive
counterparts.  There are two arguments as to why innovat ion leads to superior
performance.  The f irst  v iew posits that i t  is  the product  of innovat ion that
strengthens a f irm’s competit ive posit ion v is-à-v is  i ts  r ivals  unt i l  that product is
successful ly  imitated by i ts  competitors.  The second v iew argues that the process ,
rather than the product ,  of  innovat ion matters because the process of  innovat ion
transforms the f irm in a way that bui lds up i ts  core competencies,  making i t  more
capable and adaptable (Geroski ,  Machin,  & Van Reenen,  1993) .  As per the second
view,  innovat ion i tsel f  is  a product of  a more fundamental  change occurr ing within
the innovat ing f irm. I t  is  worth emphasiz ing that these concepts are separate from
product innovat ion and process innovat ion,  which are the two types of  innovat ion as
descr ibed earl ier .

Geroski  et  a l .  (1993) argue that these dist inct  approaches to innovat ion have
impl icat ions  for the nature  of  the  impact of  innovat ion.   In  part icular ,  according to 
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the f irst  v iew,  the performance impact of  innovat ion is  l ikely  to be transitory and
associated with the introduct ion of  a speci f ic  innovat ion.  On the contrary ,  the
performance impl icat ions of  innovat ion are l ikely  to be more permanent/ long- last ing
i f  there are more fundamental  f ixed di f ferences between innovators and non-
innovators.  Using UK f irms as their  main sample,  Geroski  et  a l .  (1993) f ind that
consistent with the f irst  v iew,  major f i rm-speci f ic  innovat ions do have a s igni f icant
and materia l  impact on f irm prof i tabi l i ty  both in the short-run and in the long-run.
Using R&D as an indicator of  innovat ion,  Klette (1996) conf irms the posit ive
associat ion between innovat ion and f irm performance.  Consistent with the second
view,  Geroski  et  a l .  (1993) a lso f ind there are large di f ferences between innovators
and non-innovators.  These large indirect  effects of  innovat ion associated with the
transformation of  f i rms’  internal  capabi l i t ies are as much as three t imes larger than
the direct  and transitory effects of  speci f ic  innovat ions.  Their  results a lso suggest
that the performance of  innovators are less sensit ive to downturns than non-
innovators.  These f indings speak to the importance of  treat ing innovat ion as a
process and having an organisat ional  culture that encourages continuous innovat ion.  

Pr ior studies ( including the ones discussed above)  examining the impact of
innovat ion on f irm performance have pr imari ly  focused on the role of  technological
innovat ion (product or process) .  Using data col lected through a survey sent to
banks,  Subramanian and Ni lakanta (1996) f ind that the number and the consistency
of technological  innovat ion adoptions posit ively  af fect  ROA. The speed of
technological  innovat ion adoptions also has a posit ive impact on f irms’  market
shares.  Using new drug introduct ions in the US pharmaceutical  industry ,  Roberts
(1999) documents a posit ive relat ionship between innovat ion propensity  and
sustained prof i tabi l i ty .  Based on a survey of  194 Austral ian managers,  Prajogo (2006)
provides evidence that a l though no s ignif icant di f ferences exist  in innovat ion
performance between manufacturing and service industr ies ,  the posit ive associat ion
between innovat ion and f irm performance (as measured by sales growth,  market
share,  and prof i tabi l i ty )  tends to be stronger in manufacturing industr ies.  Coad and
Rao’s (2008) f inding that innovat ion is  crucial  for the performance of  top fast-
growing high-tech f irms is  consistent with these results .  Further studies have found
a posit ive impact of  di f ferent innovat ion measures on sales growth (Corsino &
Gabriele ,  2011;  Del  Monte & Papagni ,  2003;  Hal l ,  1987) .

There has been less research on the impact of  non-technological  innovat ion – cal led
administrat ive innovat ion in  some studies – on f irm performance.   Subramanian and
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Nilakanta (1996) provide evidence that the number of  administrat ive innovat ions
adopted by the f irm posit ively  af fect  ROA. Consistent with this result ,  Mol  and
Birkinshaw (2009) document a posit ive relat ionship between the implementat ion of
non-technological  innovat ions (a composite measure including changes in
management techniques,  organisat ional  structure,  and market ing techniques)  by UK
f irms and their  product iv i ty .  Damanpour et  a l .  (2009) f ind that the co ‐adoption of
service,  technological  process,  and administrat ive innovat ions posit ively  inf luence
organizat ional  performance in UK publ ic  service organizat ions.  S imi lar ly ,  Evangel ista
and Vezzani  (2010) f ind that introducing technological  innovat ions in conjunct ion
with organisat ional  innovat ions gives both manufacturing and service f irms a
competit ive advantage (as measured by sales growth and increased market share)
over f i rms with a narrow approach to innovat ion as wel l  as non- innovat ing f irms.
Interest ingly ,  the impact of  organisat ional  innovat ions appears to be stronger for
manufacturing f irms than for service f irms.  

Innovat ion has also been l inked to f irms’  survival  rates and market posit ions.
Banbury and Mitchel l  (1995) f ind that incremental  innovat ion posit ively  af fects a
f irm’s survival  chances in establ ished industr ies through i ts  effect  on market share.
Jansen,  Van Den Bosch,  and Volberda (2006) document results consistent with this
f inding.  Speci f ical ly ,  their  analysis  of  a major European f inancial  services f irm reveals
that pursuing incremental  –  rather than radical  –  innovat ion is  more benef ic ia l  to a
unit ’s  f inancial  performance in environments character ised by a high number of
competitors and intense pressures for higher eff ic iency and lower pr ices.  Their
results a lso indicate pursuing radical  innovat ion is  more benef ic ia l  for units
operat ing in environments character ised by a high degree of  change and
unpredictabi l i ty .  Upon examining the survival  rates of  smal l  US f irms,  Audretsch
(1991) f inds that the higher a smal l  f i rm’s innovat ion rate ( total  number of
innovat ions div ided by industry employment) ,  the higher i ts  long-term survival
chances.  Cef is  and Marsi l i  (2005) reach s imi lar inferences using a sample of
manufacturing f irms from the Netherlands.  They also f ind that process innovat ion is
especial ly  ef fect ive when i t  comes to f irm survival .  The posit ive inf luence of
innovat ive act iv i t ies on f irm survival  is  consistent with the theoret ical  predict ions of
Jovanovic and MacDonald (1994) .  Pr ior research has also shown that being
innovat ive helps f irms to protect their  market posit ion or increase their  market
share (Evangel ista & Vezzani ,  2010;  Geroski  & Toker,  1996;  Hannan & McDowel l ,
1990) .  
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Despite the strong evidence on the posit ive impact of  innovat ion on f irm
performance,  a wel l -documented chal lenge of  the commercial isat ion of  innovat ion
concerns the degree to which an innovat ing f irm’s competitors/ imitators can benef i t
from the f irm’s innovat ions regardless of  whether they are radical  or incremental .
Teece (1986) argues that the extent to which a f irm benef i ts  from its  own
innovat ions depends on the “regime of  appropriabi l i ty” ,  which he def ines as the
“aspects of  the commercial  environment,  excluding f irm and market structure,  that
govern an innovator ’s  abi l i ty  to capture rents associated with innovat ion” .  The
degree of  appropriabi l i ty  is  most affected by the nature of  the technology and the
eff icacy of  the legal  system that governs the protect ion of  intel lectual  property
(Teece,  1986) .  Consistent with this argument,  Brown and Kimbrough (2011) show that
the success of  intangible investment as a di f ferent iat ion strategy is  l ikely  to be
higher in industr ies where legal  mechanisms are most effect ive in protect ing R&D.

One stream of academic l i terature that has examined the appropriabi l i ty  of  research
and innovat ion is  the R&D spi l lovers l i terature.  Theoret ical  and empir ical  research
suggests that R&D spending may have two counteract ing effects.  On the one hand,
R&D increases a f i rm’s product iv i ty  and reduces i ts  costs.  On the other hand,  i t
generates free-r ider problems due to knowledge spi l lovers and the inabi l i ty  of  f i rms
to ful ly  appropriate their  own innovat ions.  For example,  Jaf fe (1986) f inds that f i rms
whose research is  in areas where other f irms are also act ively  researching have
higher patents per dol lar  of  R&D and higher return to R&D, provided that the f irm is
research- intensive.  I f  the f irm i tsel f  has low R&D unl ike i ts  neighbours,  however,  i t
suffers lower prof i ts  and is  valued lower by the market .  Bernstein and Nadir i  (1989)
further expand on these results by examining intra- industry spi l lovers of  R&D
expenditures and f ind that a l though they decrease the rate of  R&D and capital
investment,  they also decrease the var iable and average costs.  K lette (1996) shows
that knowledge spi l lovers also occur across the business l ines within the same f irm
and across f irms that operate under the same company.  The f indings from these
studies suggest the spi l lover effects of  R&D speed up the returns to innovat ion.

Firm performance as measured by stock performance
There is  a r ich l i terature spanning mult iple discipl ines that examine the di f ferences
between the market valuat ion of  innovat ive and non-innovat ive f irms and the
market ’s  valuat ion of  a f i rm’s investment in innovat ive act iv i t ies.  S ince accounting
rules require expensing many i tems related to f irms’  innovat ive act iv i t ies (e.g.
expensing  R&D expenditures unless they meet  certain condit ions)   due to rel iabi l i ty  
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and object iv i ty  concerns,  the book value of  assets wi l l  rarely ,  i f  ever ,  ref lect  the value
of such act iv i t ies.  Regardless of  accounting conventions,  however,  evidence suggests
that investors incorporate the information in R&D expenses into stock pr ices.  For
example,  Lev and Sougiannis (1996) f ind that the hypothet ical  book value of  R&D
capital isat ion,  calculated as the sum of current and prior R&D expenditures minus
the est imated R&D amort isat ion,  is  posit ively  associated with stock pr ices and
returns.  That is ,  capital is ing R&D expenditures l ike any other expenditures on non-
current assets provides investors with value-relevant information.  Empir ical  evidence
suggests R&D expenses and intangible assets have in fact  increased in value-
relevance over the decades and especial ly  moving into the new economy (Barth,  L i ,  &
McClure,  2019) .

In one of  the early  academic studies examining the investors ’  valuat ion of  f i rms’
innovat ive act iv i t ies ,  Gri l iches (1981) documents a s igni f icant ly  posit ive impact of  a
f irm’s R&D expenditures,  patents ,  the unexpected changes in these two measures on
the f irm’s market value.  S imi lar ly ,  Pakes (1985) provides some evidence that
unpredictable changes in R&D spending and patents of  a f i rm cause the market to
revalue the f irm. Hirschey and Weygandt (1985) and Chauvin and Hirschey (1993)
f ind both R&D and advert is ing expenditures to have systematic inf luences on the
market value of  the f irm that persist  over t ime.  Bosworth and Rogers (2001)
document s imi lar results (with respect to R&D and patent data)  for a sample of  s ixty
Austral ian f irms.  

Chan,  Mart in,  and Kensinger (1990) document two results that are relevant to this
review. F irst ,  investors react posit ively  to f irms’  announcements to increase R&D
spending,  even when these announcements coincide with negat ive earnings.  Second,
investors do not v iew al l  increases in R&D spending as posit ive.  Speci f ical ly ,  such
announcements prompt a s igni f icant ly  posit ive market react ion for high-tech f irms
but a s igni f icant ly  negat ive market react ion for low-tech f irms.  However,  Sundaram,
John,  and John (1996) fa i l  to provide evidence support ing the second result .  Chaney,
Devinney,  and Winer (1991) conf irm the main f indings of  Chan et a l .  (1990) by
showing that innovat ing f irms have better stock pr ice to earnings rat ios and that
investors posit ively  react to new product announcements.  Interest ingly ,  but perhaps
not surpris ingly ,  the latter result  is  more pronounced in high-tech industr ies.  Chaney
et  a l .   (1991)  a lso   document  stronger  market  react ions to  or ig inal   new  product 

RI HUBRI HUB

P a g e  1 0

3

Unpredictable changes in R&D expenditures and patents are the residuals from est imating models of  R&D and patents,
respect ively .

3

RESEARCH NOTE #4

RULE 4: BE FOREVER
INNOVATIVE



introduct ions than to reformulated or reposit ioned products.  Col lect ively ,  these
f indings highl ight the importance of  developing and constant ly  improving an or ig inal
IP ,  which is  consistent with the RI  approach to innovat ion.

In addit ion to the studies already discussed above,  a number of  other papers have
used patent data to examine the relat ionship between innovat ion and a f irm’s
valuat ion.  Hal l  (1999) f inds that var ious patent measures are associated with a f i rm’s
market value and contain information above and beyond that conveyed by R&D data.
Hal l ,  Jaf fe ,  and Trajtenberg (2005) provide further evidence support ing Hal l ’s  (1999)
conclusions,  and est imate that an extra c i tat ion per patent boosts market value by
3%. Interest ingly ,  their  results suggest sel f -c i tat ions are more valuable than external
c i tat ions.  S imeth and Cincera (2016) show that despite the potent ia l  knowledge
spi l lovers to competitors ,  a publ icat ion of  a company’s  research f indings in scient i f ic
peer-reviewed journals has a posit ive impact on i ts  market value beyond the effects
of  R&D and patents.  The authors argue a scient i f ic  publ icat ion provides the company
with pr iv i leged access to academic information networks and has s ignal l ing benef i ts
that increase access to valuable research inputs such as hir ing of  PhD graduates.
McGahan and Si lverman (2006) f ind that not only a f i rm’s own patents ,  but a lso i ts
competitors ’  patents have a s igni f icant impact on i ts  market value.  In part icular ,
important patent ing by an outside inventor negat ively  af fects the f irm’s market
value.  Consistent with Teece’s  (1986) arguments,  their  results a lso suggest this
relat ionship is  reversed in industr ies character ised by weak appropriabi l i ty  regimes,
l ikely  because the f irm can work around  the competitors ’  patents to use in i ts
products.  

Which firms are more l ikely to innovate?
Innovat ion and f i rm s ize
Once the importance of  innovat ion for f i rm performance has been establ ished,  a
natural  next step is  to understand which factors and circumstances increase a f irm’s
propensity  to innovate.  Given i ts  s igni f icance to Schumpeter ’s  arguments on
innovat ion,  f i rm size has been among the most researched factors in this  regard.
Schumpeter asserted that large f irm size is  crucial  for the success of  innovat ive
act iv i t ies because large f irms can take advantage of  economies of  scale in
product ion and innovat ion.  In theory,  increased s ize also al lows the f irm more
resources to experiment and permits a higher number of  tr ia ls .  Although more tr ia ls
mean a higher number of  fa i lures,  i t  is  a lso l ikely  to result  in a higher number of
successes.   Addit ional ly ,   results from the analyses  of  smal l  and  medium  Austral ian
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enterprises (SMEs)  suggest that whi le the number of  IP r ights appl icat ions by SMEs is
higher than that of  large f irms,  they do not appear to ut i l ise innovat ion culture in a
strategic and structured manner l ike large f irms do,  which l ikely  hurts their  returns
to innovat ion ( Jensen & Webster ,  2006;  Terziovski ,  2010) .  

Ear ly  empir ical  evidence on how f irm size affects innovat ion,  however,  was mixed.
For example,  Cohen,  Levin,  and Mowery (1987) found f irm size and business unit  s ize
to have no s ignif icant effect  on R&D intensity .  Results from Connol ly  and Hirschey
(1990) indicated that R&D act iv i t ies ’  posit ive inf luence on f irm valuat ion was not
signif icant ly  di f ferent between large and smal l  f i rms.  In contrast ,  Dewar and Dutton
(1986) found that larger footwear manufacturers were more l ikely  to adopt radical
innovat ions than smal ler ones.  One potent ia l  explanat ion for this  result  is  the high
risk associated with radical  innovat ion act iv i t ies.  Larger f i rms are more l ikely  to
survive the years fol lowing the radical  innovat ion investment,  during which the
company is  more f inancial ly  vulnerable (Buddelmeyer,  Jensen,  & Webster ,  2010) .
Subramanian and Ni lakanta (1996) a lso documented a posit ive relat ionship between
f irm size and the mean number of  innovat ion adoptions in the banking industry.  Two
meta-analyt ical  studies have s ince been conducted in this  area to shed l ight on the
conf l ict ing results ,  and both reviews have provided evidence consistent with the
latter set  of  studies,  namely that f i rm size is  posit ively  associated with the rate of
innovat ion adoptions and organisat ional  innovat iveness (Camisón-Zornoza,  Lapiedra-
Alcamí,  Segarra-Ciprés,  & Boronat-Navarro,  2004;  Damanpour,  1992) .

These f indings do not necessari ly  imply large f irms always have innovat ive
superior i ty  over smal l  f i rms.  For example,  Acs and Audretsch (1987) f ind that market
imperfect ions s igni f icant ly  inf luence the extent to which large f irms have such
superior i ty .  In part icular ,  large f irms are l ikely  to be more innovat ive in industr ies
that are concentrated,  capital - intensive,  advert is ing- intensive,  and highly unionised
( i .e .  industr ies with high entry barr iers and imperfect  competit ion) .  They also
document a negat ive inf luence of  market concentrat ion on innovat ion act iv i ty  for
both large and smal l  f i rms,  but especial ly  smal l  f i rms.

Innovat ion and other f i rm character is t ics
A number of  other f i rm character ist ics have been l inked to f irms’  propensit ies to
innovate,  some of  which (based on their  importance)  are discussed below. Virtual ly
al l  pr ior studies agree that technological  and non-technological  innovat ions are
inf luenced by di f ferent sets  of  organisat ional  factors.   Dewar and Dutton (1986) f ind
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named by the existence of  an extensive knowledge base,  as measured by the number
of technical  special ists a f i rm has,  to be a s igni f icant determinant of  a f i rm’s
adoption of  both incremental  and radical  technological  innovat ion.  Although the
study fa i ls  to document a s igni f icant relat ionship between decentral ised decis ion
making and innovat ion,  many fol low-up studies provide evidence of  a posit ive
associat ion between the two (e.g.  see Subramanian and Ni lakanta (1996) and
Damanpour (1991)) .
 
Based on publ ic  l ibrar ies ’  responses to survey quest ionnaires,  Damanpour (1987)
f inds that the number of  job specialt ies is  s igni f icant ly  associated with technological
innovat ions,  but not with administrat ive innovat ions.  I t  has been suggested that a
greater var iety of  special ists within an organisat ion provides a broader knowledge
base in the organisat ion and increases the cross-fert i l isat ion of  new ideas (Aiken &
Hage,  1971) .  The posit ive inf luence of  this  factor on innovat ion/ innovat iveness has
also been documented by Damanpour (1991) ,  Subramanian and Ni lakanta (1996) ,
and Kimberly and Evanisko (1981) ,  among others.  

For a company to maximize the benef i ts  from having a great var iety of  special ists ,
however,  i t  should develop an innovat ion strategy that uses i ts  employees ’  ideas as a
source of  innovat ion and encourages the communicat ion ( formal or informal)  of
ideas among i ts  employees to increase the opportunit ies for knowledge-sharing
(Samson & Gloet ,  2013) .  This underscores the crucial  role of  human resource
management in bui lding a sustainable innovat ion culture.  To achieve long-term
innovat iveness,  f i rms should act ively  recruit  employees with capabi l i t ies l inked to
innovat ion,  invest in targeted ski l ls  and capabi l i t ies development for their
employees,  and encourage team-work among the employees (especial ly  high-ski l led)
for cross-fert i l isat ion of  ideas (Samson & Gloet ,  2013) .  Support ing this argument is
the evidence from Hurley and Hult  (1998) that innovat iveness is  posit ively  associated
with cultures that emphasize learning and indiv idual  development.  Measuring and
rewarding employee contr ibut ions to innovat ion may be necessary for such an
innovat ion culture to persist .  

Ef fect ive communicat ion of  ideas not just  among the company’s  employees but a lso
between the company and i ts  outside partners wi l l  dr ive innovat ion further.  Using
Cal i fornia hospitals  as  their  main sample,   Goes and Park (1997) provide evidence of  
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a posit ive impact of  inter-organisat ional  relat ionships on f irms’  innovat ive act iv i t ies.
Damanpour ’s  (1991) meta-analyt ical  review shows this relat ionship to be a common
finding in pr ior studies.  Samson and Gloet (2013) further f ind that innovat ion
leaders di f ferent iate themselves from innovat ion laggards by heavi ly  engaging in
var ious forms of  col laborat ion with outside partners and by strongly focusing on
creat ing value for customers through their  inputs,  feedback,  and ideas.  Pr ior studies
have proposed a number of  channels through which networking and cooperat ions
might inf luence innovat ive processes.  Chief ly  among them are r isk sharing,  obtaining
access to new markets and technologies,  pool ing complementary ski l ls ,  and
safeguarding property r ights when complete or cont ingent contracts are not possible
(see Pittaway,  Robertson,  Munir ,  Denyer,  and Neely (2004) for a review of  this
l i terature) .

I t  is  c lear that to improve innovat ion performance on mult iple fronts ,  innovat ion
should be incorporated into,  and made a high pr ior i ty  in ,  a f i rm’s business strategy.
This points to the crucial  role of  senior leadership in achieving high innovat ion
performance.  Consistent with this argument,  Gahan et a l .  (2020) f ind that competent
leadership generates f irm capabi l i t ies that dr ive innovat ion,  especial ly  in dynamic
environments.  Evidence also suggests that f i rms successful  in innovat ion
performance have strategic leadership of  innovat ion embedded within their
organisat ions (Samson & Gloet ,  2013) .  This wi l l  increase the l ikel ihood that the
organisat ion is  open to change and have proper knowledge management systems in
place – factors that have been shown in pr ior studies to be important dr ivers of
innovat iveness (Damanpour,  1991;  Samson & Gloet ,  2013) .

Conclusions and future research opportunities
The studies discussed in this  review represent only a smal l  port ion of  the innovat ion
l i terature that spans mult iple discipl ines.  Through the discussion of  these studies,
this  review aimed at  explor ing relevant evidence to address two quest ions that are
important for assessing the val idity  of  RI  Rule 4:  (a)  what are the dimensions of
innovat ion and how to measure them; and (b)  how does innovat ion affect  f i rm
performance.  I t  a lso provided a discussion of  which f irms are more l ikely  to
innovate.
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The col lect ive evidence from various studies suggests that innovat ion is  a mult i -
dimensional  construct compris ing product ,  process,  and organisat ional  ( i .e .
organisat ional  structure,  management or market ing techniques etc. )  innovat ion.
Although engaging in product or process innovat ion alone is  l ikely  to improve a
f irm’s performance,  f i rms that adopt organisat ional  innovat ion in conjunct ion with
the f irst  two tend to outperform f irms that do not.  When interpreted in l ight of  the
evidence that extensive knowledge base and effect ive communicat ion of  ideas are
important determinants of  innovat ion,  this  f inding suggests that to achieve sustained
prof i tabi l i ty  f i rms should foster an organisat ional  culture where innovat ive ideas and
act iv i t ies are continuously encouraged and supported.  RI ’s  guidel ines are consistent
with this interpretat ion.

Despite the voluminous l i terature on innovat ion,  some areas remain
underresearched.  F irst ,  we st i l l  do not have a good understanding of  how and under
what c ircumstances organisat ional  (especial ly  management)  innovat ion affects f i rm
performance – in terms of  both prof i tabi l i ty  and market value.  Implementing a major
organisat ional  change is  both very r isky and t ime-consuming.  Which path should
managers take when implementing such a change:  a management
technique/organisat ional  structure that has already been successful ly  implemented
by other companies or a more radical  one that could y ie ld higher returns but
involves considerable uncertainty? What are the condit ions under which managers
need to make either choice for a higher success rate? Is  the average implementat ion
t ime an important factor affect ing the success rate of  these decis ions?  The durat ion
of organisat ional  changes is  certainly  not the only implementat ion chal lenge.  Many
f irms set out to be innovat ive but eventual ly  fa i l .  Despite this ,  however,  the factors
that contr ibute to such an outcome haven’t  received as much attent ion in the
academic l i terature.

Second,  there is  surpris ingly l i t t le research on how a f irm’s decis ion to diversi fy  or
stay focussed affects i ts  innovat ive act iv i t ies.  This strategic decis ion affects several
f i rm-speci f ic  factors,  from r isk to default  to competit iveness (see Research Note 2) ,
which are l ikely  to affect  the f irm’s innovat ive act iv i t ies.  We bel ieve addressing these
quest ions would make s ignif icant contr ibut ions to the innovat ion l i terature.
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